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Szanowni Czytelnicy,

trzeci numer kwartalnika ,,Zeszyty Naukowe Uniwersytetu Ekonomicznego
w Krakowie/Cracow Review of Economics and Management” zawiera osiem
artykuléw, ktérych problematyka dotyczy aktualnych zagadnien z zakresu nauk
o zarzadzaniu i jakoSci oraz ekonomii i finansdw. Analizujac poszczegdlne kwestie,
autorzy zaréwno naswietlajg je od strony teoretycznej, jak i przedstawiaja wyniki
badan empirycznych.

W pierwszym artykule Magdalena Sobocinska omawia trendy i wyzwania
marketingu instytucji kultury w kontekScie wirtualizacji uczestnictwa w kulturze
oraz rozwoju platform streamingowych. Na podstawie przegladu literatury przed-
miotu i badafn ankietowych ustalono, ze wartos$ci wynikajace z ogladania filmow
w kinie r6znig si¢ od tych oferowanych odbiorcom przez platformy streamingowe.
W konkluzji stwierdzono m.in., ze wirtualizacja i hybrydowo$¢ w sferze kultury
powinny wyrazac si¢ w tworzeniu nowych rozwiazahn — innowacyjnych i odwotuja-
cych sie do jezyka nowych mediéw. Podkreslono, ze hybrydowos§¢ wydarzen kultu-
ralnych, polegajaca na udostgpnianiu ich w sposéb tradycyjny oraz online, stuzy
zwigkszeniu zestawu wartosci oferowanych uczestnikom kultury.

W drugim artykule Beata Barczak przedstawia specyfike i typologi¢ sieci
publicznych oraz typologie modeli sieci organizacyjnych. W ramach przeprowadzo-
nych badafn dokonano przegladu typologii modeli sieci publicznych, jak réwniez
zaproponowano witasng typologie, obejmujacg cztery rodzaje sieci publicznych,
a mianowicie: globalne sieci publiczne, sieci organizacji publicznych, sieci samorza-
dowe oraz partnerstwa. Opracowana typologia moze by¢ wykorzystana do identyfi-
kacji trendéw rozwoju modeli sieci publicznych, jak rowniez stuzy¢ jako podstawa
do dalszych analiz. W konkluzji podkre§lono, Ze sieci publiczne posiadajg swoja
specyfike i r6znig si¢ od innych rodzajéw sieci, a takze ze podzial modeli sieci
publicznych jest wielopoziomowy i moze opierac si¢ na ré6znych kryteriach.

Przedmiotem rozwazan w artykule autorstwa Magdaleny Kapeli i Eugeniusza
Kwiatkowskiego jest regionalne zr6znicowanie wynagrodzen, ze szczegdlnym
uwzglednieniem determinujgcych je czynnikéw, zaliczanych do grupy jakoSciowych
czynnikéw rozwoju. W wyniku przeprowadzonych badan ustalono, ze najwyzszymi
przecietnymi wynagrodzeniami charakteryzowaty si¢ wojewddztwa: mazowieckie,
Slaskie, dolnoslaskie i pomorskie, a najnizszymi — warminsko-mazurskie, podkar-
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packie, lubuskie, kujawsko-pomorskie i §wigtokrzyskie. Potwierdzono wystgpo-
wanie istotnego statystycznie i pozytywnego wplywu na poziom wynagrodzen
w wojewddztwach oraz ich zréznicowanie miedzy powiatami takich zmiennych,
jak: wydajno§¢ pracy, udzial pracujacych z wyksztatceniem wyzszym, liczba
patentéw, udziat produktéw wysokiej i sSredniowysokiej techniki w przychodach
oraz udzial przedsigbiorstw innowacyjnych.

Kolejne trzy artykuty wpisujg si¢ tematycznie w problematyke zarzadzania
jakoScia. W pierwszym z nich Joanna Newerli-Guz i Marcin Rybowski omawiaja
kwestie zwigzane z rynkiem pieprzu, transportem i dotyczacymi go wymaganiami,
jak réwniez fahcuchem dostaw tego rodzaju produktéw ze szczegdlnym uwzglednie-
niem ich identyfikowalnosci. Na podstawie przeprowadzonych badan stwierdzono,
ze identyfikowalno§¢ produktéw zmienia ich postrzeganie na rynku oraz zwigksza
zaufanie do tancuchéw dostaw. W przypadku pieprzu czarnego za najwazniejsze
uznano rozwigzania zapewniajace przejrzysto$¢ proceséw i zachowanie ciggloSci
strumienia informacji o nich, aby ograniczy¢ mozliwos¢ falszowania produktu
i innych oszustw.

W nastgpnym artykule Magdalena Muradin, Joanna Katarzyna Banach, Janusz
Turowski i Magdalena Wojnarowska podejmuja kwesti¢ etykietowania Srodowisko-
wego w zarzgdzaniu produkcja mleczarska, wskazujac wyzwania dla przedsiebiorstw
wynikajace z koniecznoSci znakowania produktéw mleczarskich. Na podstawie
uzyskanych wynikéw badan stwierdzono wystepowanie réznic dotyczacych praktyk
rolniczych, ktdre sa zwigzane z réznymi typami oznakowafi ekologicznych. Artykut
pozwala pozna¢ korzysci i ograniczenia wynikajace z koniecznoS$ci znakowania
Srodowiskowego produktéw mleczarskich lub dobrowolnego ich stosowania.

Dylematy zwigzane z nazewnictwem bezalkoholowych odpowiednikéw napojéw
alkoholowych stanowig przedmiot rozwazan w artykule autorstwa Anny Kamin-
skiej i Przemystawa Dmowskiego. Na podstawie przeprowadzonych badan stwier-
dzono brak jednoznacznych wymagaf prawnych dotyczacych nazewnictwa bezal-
koholowych odpowiednikéw napojéw alkoholowych. Wykazano wystgpowanie
rozbiezno$ci nazw produktéw w ramach danej kategorii produktowej oraz ustalono,
ze taka sama nazwa jest stosowana zaréwno w odniesieniu do produktéw nieza-
wierajgcych alkoholu, jak i tych o minimalnej zawartoSci alkoholu. W konkluzji
podkreslono potrzebe wprowadzenia regulacji prawnych, w ktérych znalaztyby si¢
wytyczne odnoszace si¢ do nazewnictwa oraz etykietowania tego typu produktow.

Kolejny artykut, autorstwa Jozefy Famielec, Agaty Lulewicz-Sas, Stanistawa
Famielca i Marcina Chetkowskiego, traktuje o spotecznie odpowiedzialnych
innowacjach w gospodarce odpadami komunalnymi w mieScie przyszfosci.
Na podstawie przegladu literatury oraz analizy danych dotyczacych gospodarki
odpadami komunalnymi w spéice eksploatacyjnej ustalono, ze badana gmina osig-
gala wymagane prawem poziomy recyklingu, przygotowania do ponownego uzycia
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i odzysku innymi metodami niektorych frakcji odpadéw komunalnych. Autorzy
stwierdzili, ze innowacyjny spos6b organizacji i zarzadzania oraz innowacyjne
metody segregacji i odbioru odpadéw zapewniaja osigganie standardéw w gospo-
darce odpadami komunalnymi.

Obecny numer ,,Zeszytéw Naukowych” zamyka artykut po§wigcony testowaniu
istotno$ci réznic w strukturach populacji na podstawie préb o matych liczebno-
Sciach. Grzegorz Konczak i Martyna Kosifiska przedstawili w nim propozycje
testu statystycznego pozwalajacego na potwierdzenie wystepowania istotnych
réznic w strukturach na podstawie danych zawartych w tablicach wielodzielczych.
Zastosowanie proponowanego testu przedstawiono na przyktadzie wynikéw badan
autoréw dotyczacych udziatu w zyciu kulturalnym aktywnych uczestnikéw portali
internetowych. Podkreslono przydatnos$¢ tego testu do potwierdzania istotnoSci
réznic w strukturach dwéch populacji lub wigkszej ich liczby oraz mozliwo$¢ wnio-
skowania na podstawie préb o niewielkich liczebnoSciach.

Zachecam do zapoznania si¢ z artykutami skfadajacymi si¢ na trzeci numer
Zeszytow Naukowych. Wyrazam nadzieje, ze rozwazania teoretyczne i wyniki
badan empirycznych, ktére zawieraja poszczeg6lne artykuly, spotkajg sie z zainte-
resowaniem, a takze beda sktania¢ do refleksji oraz inspirowa¢ do podejmowania
badaf naukowych.

Prof. dr hab. Aleksy Pocztowski
Redaktor naczelny
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Dear Readers,

The third issue of Zeszyty Naukowe Uniwersytetu Ekonomicznego w Krakowie/
Cracow Review of Economics and Management quarterly contains eight articles
addressing current issues in management science, quality, economics, and finance,
from both theoretical and empirical research perspectives.

In the first article, Magdalena Sobocinska discusses trends and challenges in
the marketing of cultural institutions in the context of the virtualisation of cultural
participation and the development of streaming platforms. Based on a review of the
literature and survey research, she establishes that the value audiences receive from
movies viewed in cinemas differs from that delivered by online streaming platforms.
The author concludes that virtualisation and hybridity in the cultural sphere should
manifest in the creation of new, innovative solutions that draw on the language of
new media. She emphasises that the hybrid nature of cultural events, which today
involves both traditional and online accessibility, increases the value consumers of
culture enjoy.

In the second article, Beata Barczak presents the unique features and a typology
of public networks, as well as typologies of organisational network models.
The author reviews typologies of public network models and proposes a new
typology of her own. She discusses four types of public networks: global public
networks, networks of public organisations, local government networks, and partner-
ships. This classification can be used to identify trends in the development of public
network models and serve as a basis for further analysis. The article emphasises that
public networks differ from other types of networks. As for public network models,
their classification can cover multiple levels and be based on a variety of criteria.

In the third article, Magdalena Kapela and Eugeniusz Kwiatkowski turn their
attention to regional variation in wages in Poland, particularly qualitative factors
of development. The authors found the highest average wages in four voivode-
ships: Mazowieckie, Slqskie, DolnoS§lgskie, and Pomorskie, and the lowest wages
in Warmifnsko-mazurskie, Podkarpackie, Lubuskie, Kujawsko-pomorskie, and
Swigtokrzyskie. The study confirmed that several variables had a statistically
significant and positive impact on wage levels in provinces and their differentiation
between districts. These included labour productivity, the proportion of employees
with higher education, the number of patents granted to a region, the share of high
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and medium-high technology products in overall revenues, and the share of innova-
tive enterprises.

The next three articles look at aspects of quality management. In the first, Joanna
Newerli-Guz and Marcin Rybowski examine issues in the pepper market, including
the transport of product, the supply chain, and traceability. The authors found that
a product’s traceability changes how it is perceived in the market and can improve
trust in supply chains. For black pepper, the world’s most traded spice, solutions that
ensure process transparency and a continuous flow of information are crucial to
limiting product counterfeiting and other fraudulent activities.

In their article, Magdalena Muradin, Joanna Katarzyna Banach, Janusz Turowski
and Magdalena Wojnarowska look at environmental labeling in dairy production
management. The authors highlight the challenges companies face in labeling dairy
products. They also examine the agricultural practices that are required for various
types of ecological labels to be used. The article examines the benefits and limita-
tions of the environmental labeling of dairy products and the voluntary use thereof.

In the next article, Anna Kaminska and Przemystaw Dmowski examine
dilemmas surrounding the naming of non-alcoholic counterparts to alcoholic
beverages. Through their research, they identified a lack of clear legal guidelines
for naming non-alcoholic counterparts to alcoholic beverages. They discuss incon-
sistencies in product names within product categories, along with the use of the
same name for products without alcohol and those with minimal alcohol content.
The authors conclude that there is a need for legal regulations governing the naming
and labeling of these products.

In their article, J6zefa Famielec, Agata Lulewicz-Sas, Stanistaw Famielec, and
Marcin Chetkowski focus on socially responsible innovations in municipal waste
management in the city of the future. Based on a literature review and analysis of
a waste management company’s data on its municipal waste management, it was
established that the municipality achieved legally required levels of recycling,
preparation for reuse, and recovery of some amount of municipal waste. The authors
conclude that innovative organisational and management methods, as well as
innovative methods of waste segregation and collection, ensure that standards in
municipal waste management are maintained.

The issue concludes with a study that tests the significance of differences in
population structures based on small sample sizes. Grzegorz Konczak and Martyna
Kosifska present their proposal for a statistical test that confirms the occurrence of
significant differences in structures based on data contained in contingency tables.
The authors demonstrate an application of the test using their own research on the
participation of active users of internet portals in cultural life. They emphasise
two aspects of the test: first, that it can be used in confirming the significance of
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differences in structures of two or more populations, and second, that it allows for
conclusions to be drawn based on small sample sizes.

I invite you to read the articles that make up the third issue of the Cracow Review
of Economics and Management. 1 trust that the theoretical discussions and empirical
research findings presented in them will capture your interest, encourage reflection,
and inspire further scientific exploration.

Prof. dr hab. Aleksy Pocztowski
Editor-in-chief
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ABSTRACT

Objective: To show trends and new challenges for the marketing of cultural institutions in the
context of virtualising cultural participation and the development of streaming platforms.
Research Design & Methods: The paper shows trends and new challenges for the marketing of
cultural institutions seeking to virtualise cultural participation and develop streaming platforms.
The research procedure triangulates quantitative and qualitative research methods. It included
literature studies, an analysis of the results of a survey conducted in 2022 on a sample of 1,019
Poles, and semiotic analyses.
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Findings: The values obtained from watching films in a cultural institution — for example,
the cinema, is different from those streaming platforms offer their users. Watching movies
via streaming platforms does not fully replace watching movies in cinemas, because it creates
a completely different context for the reception of the artwork.
Implications/Recommendations: The considerations presented in the paper indicate that
virtualisation and hybridity in the sphere of culture should not so much mean transferring
directly developed solutions to the Internet, but rather creating new, innovative ones, referring to
the language of new media. At the same time, the hybrid nature of cultural events — their being
provided now through classic and online means — strengthens both the events themselves and the
value they offer consumers.

Contribution: The main contribution is a presentation of the correlations between the perception
of participation in culture and the reasons for giving up going to the cinema.

Article type: original article.
Keywords: marketing, cultural institutions, streaming platforms, cultural participation, new media.
JEL Classification: D1, E2, M3, O3.

STRESZCZENIE

Cel: Celem artykutu jest ukazanie trendéw i nowych wyzwan dla marketingu instytucji kultury
w kontekscie wirtualizacji uczestnictwa w kulturze i rozwoju platform streamingowych.
Metodyka badai: Postegpowanie badawcze opierato si¢ na triangulacji metod badan ilo§ciowych
i jakoSciowych. Obejmowatlo ono studia literaturowe, analiz¢ wynikéw badania ankietowego
zrealizowanego w 2022 r. na prébie 1019 Polakéw oraz analizy semiotyczne.

Wiyniki badan: Zestaw wartosci wynikajacych z ogladania filméw w kinie jest inny od tego
oferowanego przez platformy streamingowe. Ogladanie filméw na platformach streamingo-
wych nie zastgpuje w petni uczestnictwa w kulturze, jakie zapewnia ogladanie filméw w Kkinie,
poniewaz kontekst odbioru dzieta jest zupetnie inny.

Whioski: Przedstawione w artykule rozwazania wskazuja, ze wirtualizacja i hybrydowos¢
w sferze kultury powinny oznaczac nie tyle przenoszenie wprost wypracowanych rozwiazaf do
internetu, ile tworzenie nowych, innowacyjnych rozwigzan, odwotujacych si¢ do jezyka nowych
mediéw. Jednoczes$nie podkreslenia wymaga to, ze hybrydowos¢ wydarzen kulturalnych, rozu-
miana w kontek$cie udostepniania ich w sposéb klasyczny oraz online, wzmacnia systemowos¢
tego typu produktow i stuzy zwigkszeniu zestawu wartoSci oferowanych uczestnikom kultury.
Wklad w rozwdj dyscypliny: Przedstawienie zaleznosci migdzy sposobem postrzegania uczest-
nictwa w kulturze a przyczynami rezygnacji z uczestnictwa w seansach filmowych w kinach.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: marketing, instytucje kultury, platformy streamingowe, uczestnictwo w kulturze,
nowe media.
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1. Introduction

This paper discusses the development of marketing in culture, and technological
determinism and the use of new technologies in culture, which help the relationship
between art and technology grow. Here digital instruments should be distinguished
from digital media, as the changes observed in art are affected by both: digital
instruments, or digital technologies used in creative work within traditional artistic
genres; and digital media, as understood in the context of new artistic disciplines
and new media art (Kluszczyfiski 2010, p. 17). New media expand the possibil-
ities for promoting art, educating consumers of and participants in culture, and
distributing cultural goods and services. Digital transformation makes works of
art available online, while also strengthening the relationship between the film and
museums and art galleries. This is expressed in artworks considered media art and
film exhibitions shown in exhibition spaces, creating emotions and sensations that
are unavailable elsewhere.

The development of new technologies and their applications leads consumers of
culture to expect individualisation, immediate response and comfort. The Internet
is becoming the main source of information about cultural events, and appropri-
ately designed websites and online marketing campaigns are an important tool for
shaping viewers attitudes and behaviours.

Digital transformation, which was significantly accelerated by the pandemic,
showed that cultural institutions, which had already appreciated the role of digital
technologies and had invested in them accordingly, at the beginning of the pandemic
had the necessary resources to keep recipients/consumers and even to gain new
ones, despite the restrictions imposed as a result of the pandemic (Holcombe-James
2022, pp. 240-256). The purpose of the paper is to show trends and new challenges
for the marketing done by cultural institutions in the context of the virtualisation of
cultural participation and the development of streaming platforms.

2. Literature Review

According to Marketing the Arts, marketing is done in this sphere in order to
find an appropriate audience for works that are the result of artistic work (Marketing
the Arts 1980). Similarly, when defining the importance of marketing in culture,
F. Colbert indicates that in the case of cultural institutions, the use of marketing
does not mean that artists must create a work while adapting to the needs and tastes
of recipients. Marketing in culture is defined in the context of reaching market
segments that may be interested in the artwork. However, how the work is promoted,
distributed and priced are adapted to the needs of consumers. Granting consumers
access to the artwork and thereby helping the cultural institution achieve its mission
is the premise for marketing in culture. Marketing also works to shape consumer
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tastes, forge connections with them and sensitise them to culture (Diggles 1986,
p- 243; Colbert 2007, pp. 4, 12; Smolen 2013, p. 265; Varbanova 2013, pp. 156-157,
Sobocifska 2016, pp. 80-96).

Marketing draws on multiple paradigms. There are specific reasons for adapting
and implementing various marketing concepts, including the classic marketing, stra-
tegic marketing, relationship marketing, service marketing, value marketing, experi-
ences or marketing of systemic products by cultural institutions to the specificity of
the cultural sector (Sobocinska 2015, pp. 89-106).

Culture is significantly influenced by new technologies, including social media
(Kolb 2021, p. 13). Cultural institutions use the Internet in myriad ways. Consider
the example of museology: digital media are used to convey information about
exhibitions, complementing the content on display. This increases the possibilities
for transferring knowledge to consumers and ensures constant access to culture.
The digitisation of museum facilities and the creation of digital museums have also
grown in importance (Gawet 2020, pp. 525-534).

Given the progressing virtualisation of social and economic life, the presence
of cultural institutions online is taking on more and more strategic importance, just
as valuable relations being built between consumers of culture, artworks and crea-
tors with the use of new media is becoming ever more important. Crowdsourcing,
mobile applications, virtual advisors, virtual tours, 3D mapping, and virtual and
augmented reality technology (Han, Leue & Jung 2014; Ekonomou & Vosinakis
2018, pp. 97-107) that combines real world objects with digitally generated images
are used to create relationships with consumers of culture (Wréblewski 2017,
pp. 134-147).

The literature also shows that games and gamification mechanisms for promoting
art and cultural institutions is another trend in culture marketing. An interactive
computer game can be a digital marketing tool, one that teaches through entertain-
ment (Bonacini & Giaccone 2022, pp. 3-22).

The COVID-19 pandemic had a significant impact on the marketing done by
cultural institutions. This accelerated the virtualisation of marketing and increased
the scope of Internet applications in marketing activities used by cultural institutions
(Gawet 2020, pp. 525-534).

It was all the more important that consumer behaviours, in particular at the
beginning of the COVID-19 pandemic, were conditioned by pronounced fear and
a sense of a lack of control (Maison et al. 2022, pp. 4-26). The pandemic restricted
the freedom of movement, including to cultural institutions. Streaming platforms,
their subscriber numbers skyrocketing, benefitted from the pandemic (Mréz 2021,
p- 20). Researchers and managers of cultural institutions are now asking if visits
to cultural institutions will return to, or even outstrip, pre-pandemic levels. They
are also questioning to what extent the preferences and behaviours of consumers
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of culture, manifested by the growing importance of domo-centric participation in
culture and related to the progressive virtualisation of culture consumption, have
changed permanently.

The literature review revealed a research gap, which should be reduced by
answering the following research questions:

RQ1: Are there any correlations between how participation in culture is perceived
and the reasons for giving up going to cinemas? If so, what are the implications of
that for the marketing done by cultural institutions?

RQ2: To what extent does the offer of streaming platforms meet the needs of
Polish users of these platforms?

RQ3: How is the consumption of culture by means watching movies at the
cinema and using streaming platforms perceived in the context of the values offered
to consumers?

3. Materials and Research Methods

The research process triangulated quantitative and qualitative research methods.
Following Denzin, two methods were used in an effort to look more thoroughly at
the concepts involved and to obtain a more complete picture than a single research
method would yield (Denzin 2017, pp. 297-313).

The quantitative study was performed on a nationwide sample of 1,019 people
with a questionnaire shared online with respondents. It was done with the ePanel
research panel, which is managed by the ARC Rynek i Opinia research insti-
tute. This institute has a certificate of the Information Security Quality Control
Programme and a certificate of the Interviewer Work Quality Control Programme
for the CAWI technique (Sobocifiska 2022, Sobocifiska et al. 2022). With over
75,000 registered users, epanel.pl is among the largest public opinion polling
platforms in Poland. The choice of the research technique was determined by
two factors: first, the need to conduct research among Internet users, as the study
concerned the virtualisation of culture and behaviour of users of streaming plat-
forms, and, second, the advantages of conducting research with the use of online
panels. The choice of research technique was also influenced by the COVID-19
pandemic, which became a catalyst for virtualisation processes in many areas of
socio-economic life, including market and marketing research. The survey was
conducted in April 2022. The structure of the sample and its most important char-
acteristics is presented in Table 1.

The statistical package IBM SPSS Statistics 28.0 was used for the statistical anal-
yses. The y test was used to identify the relationship between the way of perceiving
participation in culture and the reasons for giving up going to the cinema. Spear-
man’s rank correlation coefficient was used to assess the correlation between the
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ways of perceiving participation in culture (watching movies at the cinema versus
on streaming platforms).

Table 1. Characteristics of the Research Sample

Characteristics Distribution of answers — the number of respondents and the rate
Gender male: 512 (50.2%); female: 507 (49.8%); total: 1019 people
Age age 18-24: 119 (11.7%); age 25-34: 232 (22.8%); age 35—44: 243 (23.8%);
age 45-65: 425 (41.7%)
Education primary/vocational: 408 (40.0%); secondary: 357 (35.0%); higher:
254 (25.0%)
Voivodeship dolnoslaskie — 75 (7.3%); kujawsko-pomorskie — 57 (5.6%); lubelskie —

71 (7.0%); lubuskie — 24 (2.3%); t6dzkie — 64 (6.2%); matopolskie —

88 (8.6%); mazowieckie — 143 (14.1%); opolskie — 27 (2.7%); podkarpackie
— 44 (4.3%); podlaskie — 27 (2.7%); pomorskie — 62 (6.0%); §laskie —

126 (12.4%); swigtokrzyskie — 38 (3.8%); warminsko-mazurskie — 34 (3.4%);
wielkopolskie — 92 (9.0%); zachodniopomorskie — 47 (4.6%)

Size of city/town village — 395 (38.8%); town of up to 20,000 inhabitants — 126 (12.4%);

city of 20,000-49,000 — 112 (11.0%); city of 50,000-99,000 — 86 (8.4%);
city of 100,000-199,000 — 84 (8.2%); city of 200,000-499,000 — 91 (8.9%);
city of 500,000 or more — 125 (12.3%)

Source: the author, based on empirical research (N = 1019).

At the same time, semiotic analysis was done to understand the meaning of this
phenomenon, its sense and description (Glinka & Czakon 2021, p. 16). The assump-
tion that recipients decoding messages is a culturally determined creative activity
is crucial to understanding semiotic analyses. The concept behind a given object
— what the word arthouse movie cinema, multiplex, festival, e-festival, streaming
platform means for the recipient — will depend on the cultural experience of the
consumer. A semiotic approach was done to analyse the binary oppositions
regarding the differences between two pairs: arthouse movie cinema and multi-
plex, and festival and e-festival. It was based on the assumptions that the cognitive
process and assigning sense and meaning to individual categories consists in under-
standing what something is not, and that there are sets of opposing values that are
of great importance in social processes (Polak & Zurawicka 2015 pp. 110-120).
The semiotic analyses using binary oppositions considered the following criteria:

— for arthouse movie cinemas and multiplexes: repertoire, facilities and their
architecture, the role assigned to cinema, and needs satisfied,

— for the festival and e-festival: the form of participation, context of consumption,
functions performed, mood, and the time and place of consumption.
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4. Results

The quantitative research shows that two-thirds of the respondents use streaming
platforms. At the same time, only 29% of users of streaming platforms did not
go to the cinema in the three months prior to filling out the survey. Among the
reasons people gave for no longer going to the cinema, breaking the habit of going
to the cinema was the most cited (35% of users of streaming platforms). In addition,
30% of respondents indicate having access to movies on streaming platforms and
no longer saw a need to go to the cinema. 27% of users of streaming platforms who
did not go to the cinema in the three months prior to the survey indicate that cinema
tickets are too expensive.

The high price of cinema tickets and the fear of contracting the coronavirus were
two leading reasons people had stopped going to the cinema, and there is a statis-
tically significant difference between them. People who perceive participation in
culture as a form of cultural education cite the price of tickets as the reason they had
stopped going to the cinema. Meanwhile, fear of infection was particularly impor-
tant for those who perceive participation in culture through the prism of individual
development (cf. Table 2).

Table 2. Relationships between the Way of Perceiving Participation in Culture and the Reasons
for Giving up Going to the Cinema in the Three Months prior to the Survey

Percentage of indications
within the types of perception
of participation in culture (%)"
=
= - £z
i S |E 5 1823
Reasons for no longer going Z E_ |2z g S e " df | p-value
to cinemas X £58 ._E 2 E 58
T | 28| E8|E85
b °2|B7° |88<
e |E®| 5|53
5|2 |57 |gE5
S [S# = ;
(o]
=
I have access to movies on a streaming 29.1 | 303 | 352 15.5 |0.721 3 0.87
platform so there is no need to go to cinema
No appealing movies in the cinema 20.8 | 294 | 335 | 309 [4284| 3 0.23
Tickets too expensive 240 | 365 | 253 | 253 [9.023| 3 0.03
Fear of infection 124 | 150 | 18.1 10.1 |8790| 3 0.03
Required to wear a mask 149 | 184 | 16.6 173 |2713| 3 0.44
Breaking the habit of going to the cinema 350 | 323 | 415 | 206 | 1518 3 0.68

*The results do not add up to 100% because respondents could indicate more than one answer.
Source: the author, based on research results.
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At the same time, for those who approach cultural participation as a form of
relaxation, as well as for people who perceive participation in culture as a form
of individual development, breaking the habit of watching films in cinemas was
crucially — it was the most frequently cited reason they gave for giving up the cinema.

Every second user of streaming platforms believed the platforms offer a wide
selection of films and series, but it should constantly be expanded. Every third
respondent indicated that the offer of films and series available on streaming plat-
forms is fully adapted to their needs (cf. Fig. 1).

3.8%

The offer of movies and series available on streaming platforms
is fully adapted to my needs

The offer of movies and series available on streaming platforms
is wide, but it should be constantly expanded

The offer of movies and series available on streaming platforms
is too wide and I cannot watch all the movies that interest me

E O O O

The offer of movies and series available on streaming platforms
is too narrow and I cannot find films that interest me

Fig. 1. Perception of the Offer of Streaming Platforms in Terms of Movies and Series
Source: the author, based on research results.

The author also compared the perception of values achieved by consumers
of culture watching films in the cinema (a cultural institution), and with the use
of streaming platforms. The quantitative research shows that, according to the
respondents, streaming platforms allow viewers to freely determine when and
where they will watch movies and series, while also offering a wide selection in this
regard. This is evidenced by the fact that these two groups of benefits — on a seven-
-point scale, where 1 means that the respondent slightly agrees with the opinion,
and 7 that the respondent strongly agrees — reached the average values of 5.51 and
5.37, respectively (cf. Fig. 2). Respondents agree to a small extent agree with the
statement that streaming platforms offer mainly entertainment, and the domo-
-centric model of watching movies is associated with the fact that many factors
distract viewers’ attention (average rating 3.26 and 3.33, respectively). On the other
hand, the magic of cinema is that movies are viewed on much larger screens than
TV (average rating: 5.0). Moreover, twice as many respondents believe that the best
films are shown first in the cinema, and not on streaming platforms than those who
did not. Thus the research results confirmed that cinemas and streaming platforms
create a completely different context for the reception of films.
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A seven-point scale was used, where 1 means that the respondent slightly agrees
with the opinion and 7 that they strongly agree.

Streaming platforms offer
the opportunity to freely determine
Movies on streaming when and where movies are watched

platforms offer only 7 A S . Lt
simple and unambitious llreammg p al}. orms
entertainment et viewers choose

from a very large number
‘When watching movies of movies and series
on a streaming platform,
there are a lot of distractions
(somebody eating,

cooking or talking) Cinemas have much

larger screens than TVs

Premieres are less special

and anticipated

on streaming platforms
than in cinemas

483 Forme, watching movies

and series using streaming
platforms has replaced
watching movies on TV

Streaming platforms
offer more of a multiplex
experience than studio

. Going to the cinema
cinemas do

requires prior planning

Going to the cinema
has become too expensive For me, watching movies
and series using streaming

platforms has replaced

Watching a movie . - .
g amo watching movies in the cinema

using streaming platforms The best movies
has become almost are shown first in the cinema,
an everyday activity for me not on platforms

Note: A seven-point scale was used, where 1 means that the respondent slightly agrees
with the opinion and 7 that they strongly agree.

Fig. 2. Perceiving Participation in Culture by Watching Movies at the Cinema and via Streaming
Platforms and the Related Values Obtained by Cultural Participation

Source: the author, based on research results.

The analysis revealed several significant correlations (cf. Table 3). One is that
respondents who believe that streaming platforms offer a large number of films
and series also believe that the platforms allow them to freely determine when and
where they watch movies. They also believe that streaming movies has become
an almost everyday habit that has replaced watching movies both on TV and in the
cinema.

Finally, those who to a small extent agree that movies on streaming platforms
provide only simple and unambitious entertainment did not confirm that when
watching movies using a streaming platform, a lot of things distract them.
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5. Discussion

Both the empirical study and the literature review show that motivations play
an important role in differentiating the behaviour of consumers of culture. According
to S. Nyeck and M. Bergadaa, rest, cultural education, individual development and
communication with artists, actors and other people motivate consumers to consume
culture (Kultura... 1997, pp. 112-113).

As regards the first research question (RQ1), there are correlations between the
perception of participation in culture and the reasons people give up going to the
cinema. The high price of cinema tickets is perceived as a barrier to cinema-going,
especially by people who perceive participation in culture as a form of cultural
education. On the other hand, people who treat participation in culture through the
prism of individual development tended to point more to the fear of infection as
the reason they avoided cinemas. Finding these correlations, as well as identifying
the great importance of the barriers to cinema-going allows one to considering
possible avenues that cultural institutions, including cinemas, may follow to better
marketing, particularly ones aimed at building loyalty among consumers of culture.
This means increasing the attractiveness of the repertoire and shaping ties based on
financial and social factors.

With regard to the second question (RQ2), only 12% of the streaming platform
users surveyed are not satisfied with their offer because they cannot find movies
and series that interest them (for some, the offer is too wide, for others too narrow).
Every third person indicated that the service is fully adjusted to their needs, and
every second respondent assesses the selection of movies and shows as broad, even
though they expect the offer to be constantly expanded.

Analysis and interpretation of the results of the quantitative survey among users
of streaming platforms leads to the conclusion that the benefits of watching films in
a cultural institution (the cinema) differs from those offered by streaming platforms.
According to the respondents, examples of the latter include the ability to freely
determine when and where ones watches the service, and the wide selection on
offer. Benefits of going to the cinema include being able to watch films on the big
screen and the fact that the best films are shown in cinemas first.

Answers to the third research question (RQ3) lead to the conclusion that
streaming movies does not fully replace the participation in culture one gets from
going to the cinema, because it creates a completely different context for the recep-
tion of the artwork. In addition, the future of cinema will depend, among other
factors, on the strategies film distributors follow. For example, distributing films
online during the pandemic allowed distributors to continue to earn money, even if
the profits were lower than cinema distribution in the traditional formula would have
afforded them (Nowakowska 2020, p. 340). This makes strategy developed during
the pandemic important.
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Source: the author, based on research results.
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In terms of the experience multiplexes and arthouses provide, there are crucial
differences. Multiplex cinemas offer a global, mainly American repertoire, presented
in a large, multi-screen facility. Arthouse cinemas feature a more ambitious Euro-
pean art cinema focus, including auteur cinema, and offer a different experience

than multiplex cinemas (cf. Fig. 3).
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egalitarian repertoire,

Arthouse cinema

easy to understand
American repertoire

elite, ambitious repertoire
European repertoire,

blockbusters

including Polish
artistic cinema, art films

cinema as a product

cinema as art

offered on the market

large premises

small premises

many screening rooms

one or more screening rooms

noisy places quiet places
modernity retro
unification diversity
hedonism intellectual reflection
entertainment education
Nowe Horyzonty
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and other viewers
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Fig. 3. The Functioning of the Nowe Horyzonty Cinema and the Nowe Horyzonty
International Film Festival in the Light of Semiotic Analyses Based on Binary Oppositions

Source: the author, based on research results.
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On the other hand, the use of a semiotic square makes it possible to identify
the space for the functioning of a different cinema model, one which combines the
features of both a multiplex and an arthouse cinema. The New Horizons Cinema,
the result of transforming a multiplex into an arthouse cinema, is considered
an arthouse multiplex. Here the culture market is a hybrid one, and is now often
perceived in the context of hybrid cultural events, including film festivals (cf. Fig. 3).
By implementing such marketing activities, cultural institutions promote the values
offered to consumers of culture. They also offer a response to the challenges arising
from the COVID-19 pandemic.

The hybridity of art and cultural events grew during the pandemic and can
be seen in many ways. The interpenetration of culture and the emergence of new
genres and forms of culture combine earlier achievements and hybrid solutions that
support better sharing, dissemination and promotion of cultural goods. Hybridity in
culture is also immanently related to the transformations of participation in culture
and the development of new consumption. Virtualisation and individualisation of
cultural participation play an important role in this process. The emergence of new
artistic solutions, based on various fields and forms of art over the centuries, has led
to hybridisation and the emergence of new genres, as well as deeper syncretism in
art (Rogowski 2020, pp. 20—41). This is illustrated by the development of television,
which ushered in new type of theatrical performance — television theatre. The use
of film in museums and art galleries is further evidence of hybridisation (Christie
2012, pp. 241-255; Syska 2021, pp. 261-279).

The development of hybrid solutions related to new technologies is also reflected
in experiments in film distribution. Making films available on streaming platforms
and at the cinema simultaneously is one such experiment. This meant a departure
from allowing sequential opening of individual distribution space and preventing
films from being shown in other channels until its run in cinemas ended.

6. Conclusions

The results of this empirical study suggest that cultural institutions that have
been waiting for a return to the pre-pandemic state of affairs have lost a real
chance to enhance their offer or to adjust it to the expectations of viewers and how
they have changed their participation in culture. At the same time, cultural insti-
tutions that have been active and responded to the needs of users, employing new
technology-based solutions at various stages of the value management process for
consumers of culture, have strengthened relations with those consumers (Budnik
2021, pp. 133-149).

Hybridity in the sphere of culture should not mean a direct transfer of solutions
to the Internet, but rather the creation of new, innovative solutions that draw on
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the language of new media. At the same time, the hybrid nature of cultural events,
available both off- and online, strengthens the systemic nature of such products and
increases the benefits consumers of culture receive.

Future research in this field could be aimed at identifying, first, the preferences
and expectations of culture consumers, and second, the scope of virtualisation of
culture and its consumption outside of Poland. The fact that the research results
concern an 18-65-year-old cohort is another limitation of the present research. Other
age groups could be considered in future work. Repeating the research on a similar
sample of consumers in two to three years would demonstrate changes in the
behaviour of culture consumers going forward. After all, understanding consumers
and their behaviour is the basis for designing effective marketing strategies and
programmes, the implementation of which helps boost consumption of and partici-
pation in culture and the arts.
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ABSTRACT

Objective: The article develops, based on a systematic literature review (SLR), a typology of
public network models. It interprets the concept and specificity of a public network. Finally,
it reviews the typology of organisational network models and indicates the directions for further
research.

Research Design & Methods: The methodology of systematic literature review was used,
supplemented by snowball sampling. To obtain data, the Scopus and Web of Science (WoS)
scientific databases were analysed. The results were then synthesised to develop a typology for
public networks. Typological analysis was used in addition to SLR and snowball sampling.
Findings: As a result of a systematic review of the literature, a typology of public network models
was reviewed and a typology proposed. The theoretical function of the typology is an indication
of trends in the development of public network models, while its practical function is as a tool for
further analysis.

Implications/Recommendations: The analysis shows that public networks differ from other
networks, such as business networks. The breakdown of public network models is multi-layered
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and may include various criteria. The typology developed for the paper covers four types of public
networks: global public networks, networks of public organisations, local government networks,
and partnerships.

Contribution: The issues discussed in the paper fill the research and methodological gap in
research on public networks. This gap is a stark lack of theory and conceptualisation in studying
such networks. The paper defines the role of the network approach as an emerging paradigm in
the management of the public sphere, and that is its main contribution.

Article type: original article.

Keywords: public networks, typology, systematic literature review (SLR), inter-organisational
networks.

JEL Classification: L3, L14.

STRESZCZENIE

Cel: Celem artykutu jest opracowanie — na podstawie systematycznego przegladu literatury
(SLR) — propozycji typologii modeli sieci publicznych. Dokonano interpretacji pojecia sieci
publiczne;j i okreslenia jej specyfiki, a takze przegladu typologii modeli sieci organizacyjnych.
Wskazano réwniez kierunki dalszych badan.

Metodyka badan: Wykorzystano metodyke systematycznego przegladu literatury, uzupetnio-
nego metoda ,.kuli §nieznej”. SLR zastosowany zostal w celu glebszego zrozumienia badanego
zjawiska, a takze przedstawienia zalecefi dotyczacych dalszych badaf. Jako Zrddta danych
wybrano bazy Scopus i Web of Science (WoS). Dokonano syntezy analizowanych wynikow
w celu opracowania typologii sieci publicznych. Oprécz SLR gtéwng metodg badawczg byta
metoda typologii (analiza typologiczna).

Wiyniki badain: Na podstawie systematycznego przegladu literatury dokonano przegladu typo-
logii modeli sieci publicznych oraz zaproponowano wilasng typologie. Petni ona zaréwno funkcje
teoretyczng poprzez wskazanie trendéw rozwoju modeli sieci publicznych, jak i praktyczna,
stanowiac narzedzie do kolejnych analiz. Wskazano takze kierunki dalszych badan.

Whioski: Z przedstawionych rozwazaf wynika, ze sieci publiczne maja swoja specyfike
i znaczaco rdéznig si¢ od innych rodzajéw sieci, np. sieci biznesowych. Podzial modeli sieci
publicznych jest wielopoziomowy i moze obejmowac rézne kryteria. Opracowana typologia
obejmuje cztery rodzaje sieci publicznych: globalne sieci publiczne, sieci organizacji publicz-
nych, sieci samorzadowe oraz partnerstwa.

Wkiad w rozwdj dyscypliny: Podjeta problematyka wypetnia luk¢ badawcza i metodologiczng
w badaniach nad sieciami publicznymi. Obecnie luka ta stanowi powazny niedostatek teorii
konsensusu i konceptualizacji w badaniach takich sieci. Wktad w rozwdj dyscypliny nauki
o zarzadzaniu i jakoSci polega na okresleniu roli podejicia sieciowego jako wylaniajacego si¢
paradygmatu w zarzadzaniu sferg publiczna.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: sieci publiczne, typologia, systematyczny przeglad literatury (SLR), sieci
miedzyorganizacyjne.
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1. Introduction

There has been a noticeable shift in recent years in how public utility service
organisations are managed (Mountford 2019, Whitford et al. 2020). As public
managers face new challenges, they must search for solutions to organise the opera-
tions of these entities to best serve society’s needs. The increasing professionalisation
of public organisation management and the search for new ways to provide public
services has led to a greater emphasis on cooperation between public organisa-
tions (Provan & Milward 2001, Ha, Lee & Feiock 2016). Inter-organisational
partnerships are becoming more prevalent in the provision of public services, and
terms such as “inter-organisational relations”, “cooperation-oriented networks”,
and “inter-organisational networks” are commonly used in public management
literature (Austen 2014, Kruckenberg 2015, Ujwary-Gil 2017, van den Oord et al.
2020). This trend is exemplified by the growing interest in network concepts in the
field of public management.

Today’s public organisations have to cope with the increasingly significant
changes in society. This means they must provide services under new conditions
and according to different rules. Increasing changes in the demographic structure of
the population, the democratisation of public life, and the growing pressure for ever
greater participation of public and social sphere entities in meeting society’s needs
mean that there is increasing pressure to professionalise the governance of public
organisations (van den Oord et al. 2020, Whitford et al. 2020).

This article examines public networks, which are the focus of governance and
comprise organisations from different sectors to undertake activities to achieve
public benefits. These networks usually go beyond a single sector, involve multiple
levels of governance and address a specific policy area or a specific problem
(Ha, Lee & Feiock 2016, Ford & Yoho 2020). My main motivation for researching
public networks is the current and serious shortage of consensus theory and concep-
tualisation in studying such networks.

Employing a systematic literature review, the article develops a typology of
public network models. An essential premise for taking up this topic is that the
network approach can be treated as a new emerging paradigm in public sphere
governance.

Given the existing cognitive and methodological gap, this paper presents an over-
view of proposals for typologies of public network models in the literature and
develops a proprietary taxonomy of public network models. It develops a propri-
etary typology of public network models. It also pursues the following auxiliary
objectives:

— interpret the concept of a public network and define its specifics,

— review the typologies of organisational network models,

— provide my own typology of organisational network models,
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— evaluate organisational network models and indicate the directions of their
development.

Thus, the main research problem is understanding the types of public network
models that are used. This will be achieved by reviewing the typology of public
networks described in the literature. First, the specifics of public networks are
defined, and then public network models and their typologies are reviewed. My own
typology of public network models serves both a theoretical function (by indicating
trends in the development of public network models) and a practical function
(providing a tool for further analysis).

2. The Specifics of Public Networks - a Literature Review

Governance of public services has become one of the most critical domains of
the state. The change in the approach to the governance of public service organisa-
tions poses new challenges for decision-makers. This has prompted a need to seek
solutions for organising the operation of public service providers that will best allow
them to meet society’s needs. Given the need to increase the professionalisation of
the management of public organisations and to provide public services more effi-
ciently, the importance of how and to what extent public organisations interact is
being increasingly emphasised. Analysis of operating practice reveals that public
services are drawing on inter-organisational partnerships more widely, while in the
literature on governance, one finds such terms as “inter-organisational relations”,
“cooperation-oriented networks”, “inter-organisational networks” (Akkerman,
Torenvlied & Schalk 2012, Feiock, Lee & Park 2012, Kapucu & Garayev 2013,
Austen 2014, 2018). Rising interest in the concept of networks for governance clearly
manifests the trend. It is also helps illustrate the search for ways to more efficiently
carry out the tasks set before the state and the organisations through which it
performs its tasks (Austen 2014).

Public networks are the focus of governance and are defined as those networks
that include organisations from different sectors to undertake activities to achieve
public benefits (Herranz 2009). These networks usually go beyond a single sector,
involve multiple levels of governance, and address a specific policy area or problem
(Provan & Kenis 2008). The literature on the concept of networks as applied to
public management reveals that it can be applied in domains including health-
care (Provan & Milward 1995), crisis management (McGuire & Silvia 2009),
environmental protection (Klijn, Steijn & Edelenbos 2010), education (Sandstrom
& Carlsson 2008) and social services (Chen 2010).

Public networks are often defined as interdependent structures containing
multiple organisations or parts of organisations, where one entity is not formally
subordinate to another. Networks manifest a kind of structural stability; however,
they go beyond formally established links and politically sanctioned ties. The insti-
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tutional bond may stem from power dynamics, relationships characterised by
mutual exchange, and alliances formed around shared interests. Other approaches
hold that networks of public organisations are agreements between organisations
directed at solving problems that cannot be easily or entirely solved by individual
organisations. These networks include formal and informal structures consisting
of representatives of government and non-government agencies working inter-
dependently to exchange information and/or jointly formulate and implement
policies. Similarly, Herranz (2009) states that public networks include non-profit
organisations that seek to achieve public interest goals. Public networks can also
be described by their characteristics, which stems from interpreting the network
in the language of resources. In this context, it can be assumed that (Sieci miedzy-
organizacyjne...2012):

— a public network is formed by relationships between at least two independent
(in the legal, organisational, and economic sense) entities; one of these entities is
a body governed by public law;

— entities cooperate for the good of the public (this does not exclude the possi-
bility of profit being generated by the private entity);

— the network is a space for organisational learning; there is a gradual replace-
ment of “individual” rationality with “collective” rationality, which is a function
of the mutual adjustment of network participants (this is difficult but essential to
public-private entity relationships);

— the purpose of cooperation between these entities is to generate a relational
rent.

Public networks are unique in that that they consist of non-profit organisations
whose goal is the public interest. Additional legal, procedural and political relation-
ships play an important role in public networks, which can limit the their ability to
operate flexibly. For the purposes of this article, public networks are understood as
mutually dependent public, social or commercial organisations that undertake joint
activities for the implementation of the public interest.

Public networks are distinguished from private networks in the following ways
(Sieci miedzyorganizacyjne...2012):

— the purpose of interaction (realisation of public interest vs. of individual
interest),

— relational rent (source of efficiency vs. source of competitive advantage),

— effects of cooperation (difficult to vs. easy to define),

— horizon of cooperation (long-term vs. medium-term or short-term),

— objectives of relationship actors (more difficult vs. relatively easy to reconcile).

Further legal, procedural and political relationships are present in many defini-
tions of public networks (Herranz 2009). It is fair to say that public networks are
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mutually dependent on public, social and commercial organisations that undertake
joint activities to implement the public interest.

3. Methodology

A systematic literature review (SLR) was used to achieve the aims of this paper.
As a secondary source of knowledge, SLR is beneficial in three ways: it makes it
possible to control a large amount of emerging scientific information; it identifies
research gaps; it helps to analyse the phenomena under consideration and to develop
further research directions (Forouharfar, Rowshan & Salarzehi 2019). According to
Kitchenham and Charters’ approach (2007), SLR is implemented in three stages:

1) research planning (including formulation of research questions),

2) conducting analyses (including deciding the criteria by which the literature
will be collected),

3) reporting.

For the research done for this paper, the following the process was employed:
First, pose research questions and develop appropriate criteria for collecting the
literature. Second, develop a plan to classify, describe and code the literature by
filtering it. Third, synthesise the literature.

The Scopus and Web of Science (WoS) databases were analysed to obtain data.
Containing the full texts of articles and citations of articles published in the most
widely-read journals, these databases enabled us to provide complete information on
network approaches in the public sector.

Three keywords constituting a string of searches in databases were chosen:

1) organisational network,

2) public sector,

3) public.

Additional exclusion criteria were also applied to reject articles referring to the
term intraorganisational networks.

The following research string was defined, according to the suggested Boolean
operators for “advanced search’

“organisational network®” AND (“public” OR “public sector’)
AND NOT “intraorganisational network*”

In accordance with the research functionalities of the databases, selected
keywords were searched in “Topic” (including Title, Author Keywords, Abstract,
Keyword Plus®) in WoS and in “Title, Author Keywords, Abstract” in Scopus.
To improve the rigor and quality of the literature review, the search was limited to
journal articles, as recommended by Vigolo, Sallaku and Testa (2018). The search
was limited to articles written in English.
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The scope of the articles researched was then reduced to 7 areas in Scopus and
19 in WoS. Using keywords, the number of articles was reduced. At the same time,
no chronological restrictions were applied. In total, WoS returned 106 articles and
Scopus 122 articles, yielding a total of 248 papers. Table 1 presents the procedure
adopted in this study.

Table 1 shows the number of publications published from 1976 to 2022. The last
search access in Scopus and WoS occurred on April 2023. This means that, poten-
tially, some publications from the most recent year (2023) were still in the publica-
tion process. The number of articles published in 2023 should therefore increase
until the end of the year. In terms of the research periods, four were distinguished
(Table 2). This procedure was intended to create better opportunities for analysing
and understanding trends. To incorporate the most recent developments, the analysis
primarily examined articles published between 2013-2023, though several older
sources were also taken into account.

Table 2. Articles Published in 19762022

. . Number Number
The js‘ium(;;ermd of Publications of Publications Total
Scopus WoS

First period 7 - 7
(1976-1992)
Second period 15 9 24
(1993-2002)
Third period 33 36 68
(2003-2012)
Fourth period 74 85 159
(2013-2022)
Total 131 127 249

Source: the author.

Descriptive literature analyses traditionally include the statistical distribution
of articles over time, industries, research methods used and geographic regions
covered. However, given the purpose of this study (to develop a typology of public
network models), the relevance of such additional analysis would be limited. For this
reason, a snowball sampling method was additionally used to review the literature;
that is, to further expand the thematic literature review by examining some addi-
tional scholarly sources not found in the selected database (Zhang & Banerji 2017).

The purpose of developing a typology is to systematise sets of objects or
phenomena belonging to the scope of the relevant science. The typology developed
here serves both a theoretical function by indicating trends in the development of
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organisational network models, and a practical function by providing a tool for
further analysis.

Nonetheless, the wealth of mostly specific approaches and research identified
demonstrates the overall importance and ubiquity of relationships in the public
sphere. In the collection of articles under analysis, a small number of texts refer-
ring to different types of public network models were identified. This confirms the
research and methodological gap mentioned earlier.

4. Results
4.1. Review of Typologies of Public Networks

Analysis of the articles (according to the SLR criteria adopted) made it possible
to determine the main characteristics of public networks and their types due.
The review of the literature that was carried out allows us to conclude that the
category of public networks is also internally diverse. Authors propose numerous
classifications of public networks, though few classifications indicate clear criteria
for their distinction. A summary of the typology of public networks given the
adopted criteria based on the literature review is presented in Table 3.

The overview presented here shows considerable diversity in the criteria for
distinguishing public network models and, thus, indicates many types of such
networks. This summary presents the proposals of selected researchers in this area.

The authors adopt as criteria: the level of formalisation, the motives for creation,
the scope of activity, the purpose of the action and the strength of the relationship,
the method of management, and the area of operation. Several authors (Van de
Ven & Walker 1984, Agranoff & McGuire 2001, Isett ez al. 2011) indicate the level
of formalisation as a criterion for distinguishing types of networks. Considering
this division in the light of other typologies proposed in the literature (including
the proposal presented in this article), it is clear that various forms of cooperation
within the network in the public sector may be more or less formalised. The work
of Provan and Lemaire (2012) looks at the level of network formalisation, though
the criterion for the division they used is the motives for creating the network and
whether the networks created are top-down (more formalised) and on the initiative
of members (emerging, often less formalised).

Mandell and Keast (2007) propose a division into cooperative, coordinating, and
collaborative networks. The authors considered the criterion of the purpose of action
and the strength of the relationship. It seems unclear because the types of networks
they indicated also differentiate the degree of integration of activities and the scope
of independence in operation. Their work correlates somewhat with Kenis and
Provan (2009), who focus mainly on the methods of managing networks. However,
Kenis and Provan distinguish three types of networks, focusing particularly on the
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method used to coordinate networks (jointly managed, coordinated by a leading
organisation or an external body). Many studies look at partnerships (Hudson 2004,
Kruckenberg 2015), while classifications of various inter-organisational networks
are extensively discussed, including by J. Niemczyk (2006).

Table 3. Summary of Selected Typologies of Public Networks Due to Different Criteria

Isett et al. (2011)

Author Criterion Type of Public Network
Provan and Lemaire | motives — imposed (their creation is imposed by regulations
(2012) for establishing or at least initiated top-down)
emerging (created on the initiative of members)
— mixed
Agranoff and level — formal (organised by formal mechanisms as inter-
McGuire (2001), of formalisation -organisational agreement or statutory activities)

— informal (informal in legal terms, but permanent,
organised and mission-oriented)

(2009)

of management

Mandell and Keast | purpose of action — cooperative
(2007) and strength — coordinative
of relationship — collaborative
Kenis and Provan mode — jointly managed (organisations act jointly, with-

out a separate managing body, decisions are made
collectively)

— with a lead organisation (decisions and activities
are coordinated by one of the organisations)

— externally managed (network activities are
coordinated by a separate administrative body)

McGuire (2006)

scope of activity

— informational (consist of stakeholders focused

on information exchange)

— developmental (information exchange is
accompanied by knowledge acquisition by members
of individual organisations)

— supportive (solutions created are implemented

at the level of partner organisations)

Klijn (2008),

Isett et al. (2011),
Blanco, Lowndes
and Pratchett (2011)

area of operation

— governance (involve institutions that operate

at the meeting of public service delivery

and policymaking)

— political (area of action is the common interest

of organisations in a specific policy area)

— collaborative (consist of organisations working

together to provide a public good or service, with
the assumption that the partners individually are

unable to produce the good or service in question

Source: the author based on: (Austen 2014, Agranoff & McGuire 2001, Isett et al. 2011; Provan
& Lemaire 2012, McGuire 2006, Mandell & Keast 2007, Kenis & Provan 2009, Klijn 2008, Blanco,
Lowndes & Pratchett 2011).




38 Beata Barczak

The literature distinguishes the following types of cross-sector partnerships:
cross-sector partnership, multi-stakeholder cooperation, cooperation in achieving
goals, social cooperation or multi-stakeholder alliances, multi-sector or cross-sector
partnership, partnership providing social services, public-private partnership,
partnerships of business and local communities, private-social partnerships
(Kruckenberg 2015, Niemczyk 2006). Territorial (geographical) range is not
a criterion for distinguishing public networks, nor is the nature of the relationships
that dominate in the network.

The above analysis of the divisions of public networks presented in the literature
is the basis for the typology of public networks developed for this paper. A typo-
logical division was used for three reasons. First, it is more flexible than classifi-
cation. Second, it need not be exhaustive and separable. And third, the division of
objects into certain types is usually used when the use of classification would be
difficult to read in the analysis due to the too extensive structure of classes and the
small number of observations assigned to individual classes. It is nothing more than
systematisation, which focuses mainly on grouping, ordering, and dividing specific
categories.

4.2. Typology of Public Networks

The literature was synthesised in the final stage to establish typologies for public
network models. The content of the articles was analysed and a typology of public
networks proposed (see Fig. 1). The typology comprises four categories of public
networks: global public networks, public organisation networks, local government
networks, and partnerships. It differs from the typologies cited in that it adopts
the criterion of geography (global and local) at the first level of division and the
criterion of dominant network relations at the second (local reach). These networks
are predominantly of a cooperative and coordinated nature and can be formal or
informal, as referenced in earlier divisions (Van de Ven & Walker 1984, Agranoff
& McGuire 2001, Mandell & Keast 2007, Isett er al. 2011).

The (territorial) scope of public networks can be local, international or
global. A global public network can be defined as a multifaceted linkage within
a “learning” structure aimed at achieving an everyday long-term (strategic) goal;
it does not have an economic dimension so much as a social one (realising the public
interest). Entities participating in such networks undertake joint actions that imply
a lack of competition between entities within the network (the idea of shared respon-
sibility). In this type of network, it is essential to maintain the cohesion of ties and
improve the rate at which participating entities converge. The flow of knowledge
between participants occurs on the basis of equal and universal access — that is,
thanks to the creation of internal quasi-public knowledge. In addition, the creative
element of feedback is also present, allowing for the improvement of information
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while adding a multiplier effect. Humanitarian organisations (international and
local NGOs) working together in a network structure on a global scale are a good
example of such networks. Such networks are created to provide humanitarian aid
during emergencies and crises.

[ Public network models ]

of global reach of local reach

]
l patnerships J

networks

networks of public organisations networks

‘ global public

l local government

l public unions public

l agreements public—social

public —private

public —social —private

Fig. 1. Typology of public network models
Source: the author.

Local public networks can be formed as either public-legal or private-legal
forms. The former comprise networks based on municipal agreements and unions.
The second category is a variety of networks constructed on the basis of named
and unnamed agreements. J. Niemczyk (Sieci miedzyorganizacyjne... 2012) defines
the process of creating inter-organisational networks in the context of the relation-
ship between the administrative space in which the local government operates, and
the functional space. Niemczyk points to three basic dependencies:

— when administrative boundaries are inside the functional space (under-
-bounded),

— when administrative boundaries surround the functional space with excess
(over-bounded),

— when they surround it “compatibly” (truly-bounded).

At the local scale surrounded structures are most common. An example would
be a smaller administrative space, such as a municipality or county, being located
inside a larger functional structure. Under-bounded structures most often force
network cooperation in the form of municipal unions and agreements.
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In the light of the above, we can talk about two categories of public networks
(appearing both as local government networks and public organisation networks
— see Fig. 1). The first category is formed by inter-organisational networks, which
are not exhausted in contracts only, but lead to the creation of a new organisation/
structure such as a municipal union. This is a public legal entity that acquires rights
and incurs obligations in its name. In addition, by joining the union, the entity
assumes obligations to the union, as defined by statute, as well as to the other nodes
of the network. The second group is formed by networks that are joint venture
agreements. These do not lead to the creation of a structure or legal entity. Rather,
the network exhausts itself after the contract. The municipal agreement has the logic
of a network thus outlined.

Public networks can also be formed as private-law agreements, and are based
on something more than a calculation of self-interest, including the highest level
of trust. All types of named and unnamed contracts (e.g., based on a consortium
agreement) come into play here.

Partnerships make up a separate category of public networks. The literature
and policy documents show a wide range of approaches to and definitions of such
partnerships, which involve cooperation, reciprocity, assistance, and trust. In the
local context, partnerships involve the cooperation of local partners carrying out
joint activities to benefit a given local community (municipality, district). Partner-
ships can be a strategic alliance of representatives from different areas of social
life contributing common resources, sharing risks and costs while jointly sharing
in the benefits. More specifically, the local partnership can be defined as all kinds
of undertakings and initiatives jointly planned, designed and systematically imple-
mented using innovative tools and means. Cooperation is undertaken to ensure the
development of the local environment and to build identity. It is a joint long-term
coalition of partners (public, social, private) for the benefit of a specific area, with
equal sharing of resources, responsibilities, risks, and benefits.

The local partnership need not be formalised; it can be based on an informal
agreement between partners, thus not resulting in official commitments but refer-
ring to good relations between partners and a common desire to achieve established
goals. Most often, however, and especially when one of the partners is a repre-
sentative of the public sphere, it is a formalised agreement of activities and ties.
Contracts and agreements concluded under civil law (formal partnership without
legal personality) are the simplest form of cooperation between partners. Parties
to such an agreement can be both public entities and NGOs or entrepreneurs. This
type of solution leaves partners with a relatively high degree of flexibility in formu-
lating the directions of cooperation and mutual obligations. Another possible form
is a formal partnership with a legal personality (in practice, most often associations,
less often foundations).
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Drawing on the knowledge and experience of all network partners, a network
established based on partnership fosters innovative solutions, which are an added
value for a given local community. Coordination of local activities, collaboration,
and the social activity itself occur thanks to such cooperation.

5. Directions for Further Studies and Conclusion

From the discussion, it is clear that public networks have their own characteris-
tics and differ significantly from other types of networks, such as business networks.
A review of the literature offers clues to the directions for future research in the
field of public networks:

1) evaluating the effectiveness of public networks: there is a need to adapt perfor-
mance evaluation indicators to the specifics of a particular public network, including
its mission. Performance measures of public sector organisations should not be the
same as performance measures of commercial organisations, due to the peculiarities
of these two groups (Kim et al. 2022). In the case of public networks, financial
indicators have limited usefulness in assessing performance. Public organisations
are not expected to make a profit, their ultimate goal being to serve the public
interest. The public value created by public networks, unlike the value generated by
other private networks, can rarely be expressed in money and is often determined
by a political factor, which makes it impossible to focus solely on achieving goals,
such as service delivery (Voets, Dooren & van Rynck 2008). Such of the discussion
of public network effectiveness centers around the tension between two organisa-
tional assumptions — accomplishing the mission and obtaining adequate funding;

2) the stakeholder approach assumes that an organisation undertakes a wide
range of activities, each of which can generate different results. This approach
considers the organisation’s relationship with the environment and pays attention
to the results of the organisation’s activities. This multifaceted approach is based
on the simple assumption that all stakeholders, being in a relationship with the
organisation, expect benefits for themselves. Therefore, each stakeholder group
prefers a different behaviour from the organisation — one that will exactly meet
their expectations. Each of these groups also has its criteria, by which it evaluates
the organisation’s effectiveness. Organisations rarely meet the criteria necessary for
different stakeholders simultaneously (Ha, Lee & Feiock 2016);

3) the growing role of trust — an organisation’s success or failure can be meas-
ured by the level of trust and legitimacy it is afforded. In addition, the importance of
the services provided by public networks to society must also be considered as their
implementation is required regardless of the conditions. The output produced by
the public sector is considered more trustworthy than that produced by the private
sector, and performance in this regard can be assessed using criteria such as survival
and certainty (Voets, Dooren & van Rynck 2008, Dudau et al. 2020);
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4) evaluation of effects conducted at different levels of analysis (at the actor, dyad,
triad, group, organisational and inter-organisational levels). Most studies (Provan
& Milward 2001, Austen 2014, 2018, Favoreu, Carassus & Maurel 2016, Bianchi
& Trimigno 2021) confirm the existence of relationships between the indicated
levels of network effectiveness assessment and indicate both their complemen-
tarity and the direction and strength of their influence. “Bottom up” impacts are
shown to be stronger, which allows for the conclusion that achieving positive results
at the community level — a public network’s main goal — will help achieve results at
the level of the network and the organisation. Also, results at the network level are
more significant if efficiency at the organisational level is high.

To sum up, this article has focused on collaborative public networks. In managing
different types of public networks, it is necessary to conceptualise one’s orientation
towards cooperation and the orientation towards competition, taking into account
the multi-level context. This is a universal approach to different types of public
networks. In conclusion, evidence for the benefits of reconciling contradictions in
cooperative networks is worth pursuing, as is an attempt to reconcile the contradic-
tions between the orientation towards cooperation/competition in public networks.

The proposed framework for the typology of public network models is prelimi-
nary work, given the limited research in this area thus far. While it serves an essen-
tial theoretical purpose, the typology can also inform the development of guidelines
for social and economic practices. This framework can benefit scholars studying
network approaches in managing public organisations and students and practitioners
in this field. The practical utility of this proposal lies in its potential to evaluate
various types of public network models, enabling diagnostic findings and facilitating
comparative and dynamic research for the analysis and assessment of these models.
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ABSTRACT

Objective: The article shows the differences in salaries in Polish voivodeships and between
poviats of individual voivodeships. It also identifies factors, particularly qualitative development
ones, which affect them.

Research Design & Methods: Ranking, spread indices, coefficients of variation, and grouping
methods were used. Parameters of panel econometric models with random effects and fixed
effects were also estimated.

Findings: In the years 2010-2020, wage variation between voivodeships decreased slightly.
This indicates a weak process of sigma convergence, but the data about average annual wage
growth do not show a clear tendency to beta convergence. The highest average wages were
found in Mazowieckie, Slqskie and Dolnoslaskie voivodeships, and the lowest in Warminsko-
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-mazurskie, Podkarpackie, Lubuskie, Kujawsko-pomorskie and Swigtokrzyskie. The econometric
analysis confirmed that the following factors had a positive impact on wage levels: labour
productivity, the share of people with higher education, the number of patents and the share of
innovative enterprises, and a negative impact of the unemployment rate. The 2020 pandemic also
had a significant positive impact on wages in voivodeships.

Implications/Recommendations: The analyses confirm a significant impact of qualitative
development factors on wages in voivodeships.

Contribution: The research complements the Polish literature on the impact of qualitative
development factors on regional differences in wages and confirms the validity of using panel
models for this type of analysis.

Article type: original article.

Keywords: wage differentiation, grouping of Polish voivodeships, wage differentiation between
poviats, wage determinants.

JEL Classification: J3, )31, R11.

STRESZCZENIE

Cel: Celem artykutu jest ukazanie zréznicowania wynagrodzeh w polskich wojewddztwach
i migdzy powiatami poszczegdlnych wojewddztw oraz identyfikacja czynnikéw, w szczegdl-
nosci z grupy jakosciowych czynnikéw rozwoju, ktére na nie wptywaja.

Metodyka badan: Wykorzystano metody rankingu, wskazniki rozpigtosci, wspétczynniki
zmiennosci, a takze metody grupowania wojewddztw. Oszacowano rowniez parametry panelo-
wych modeli ekonometrycznych z efektami losowymi i efektami ustalonymi.

Wiyniki badan: W latach 20102020 zmienno$¢ ptac migdzy wojewddztwami nieznacznie si¢
obnizyta, co wskazuje na staby proces konwergencji sigma, a takze na brak wyraznej tendencji
do konwergencji beta, jesli wziag¢ pod uwage Srednioroczne tempo wzrostu ptac w badanym
okresie. Najwyzsze przecigtne wynagrodzenia wystepowaty w wojewddztwach mazowieckim,
Slaskim i dolnoS§laskim, a najnizsze w warminsko-mazurskim, podkarpackim, lubuskim,
kujawsko-pomorskim i Swigtokrzyskim. Analiza ekonometryczna potwierdzita pozytywny
wplyw na poziom wynagrodzen takich zmiennych, jak: wydajno$¢ pracy, udziat oséb z wyz-
szym wyksztafceniem, liczba patentéw i udzial przedsigbiorstw innowacyjnych oraz negatywny
wplyw stopy bezrobocia. Potwierdzono réwniez istotny pozytywny wptyw pandemii COVID-19
w 2020 r. na ptace w wojewddztwach.

Whioski: Analizy potwierdzajg istotny wptyw jakoSciowych czynnikéw rozwoju na wynagro-
dzenia w wojewddztwach.

Wkiad w rozwoj dyscypliny: Uzupetnienie literatury polskiej o badania dotyczace wptywu
jakoSciowych czynnikéw rozwoju na regionalne zréznicowanie wynagrodzefn oraz potwier-
dzenie zasadno$ci wykorzystania modeli panelowych w tego typu analizach.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: zréznicowanie wynagrodzen, grupowanie polskich wojewddztw, zréznico-
wanie wynagrodzefi miedzy powiatami, determinanty wynagrodzefi.
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1. Introduction

2010-2020 was a period of relatively good economic performance in the Polish
economy. Although in the years 2012-2013 there was a slowdown in economic
growth due to fallout from the global financial crisis, and in the pandemic year
2020 GDP fell by 2.2%, in the remaining years GDP growth rates were relatively
high. For the decade, the average GDP growth rate came in at 3.1%. If we add to this
falling unemployment rates, particularly in the final years of the decade, the fact
that average real wages rose throughout the decade should come as no surprise (see:
www.stat.gov.pl/wskazniki-makroekonomiczne/, accessed: 22.05.2022). However,
questions arise as to whether these favourable wage trends exist in all voivodeships,
and whether differentiation of wages between voivodeships and between poviats in
individual voivodeships were more extensive in some than in others.

In this article, we have three primary aims. First, to show the differentiation of
wages in Polish voivodeships and identify groups of voivodeships with relatively
high and relatively low wages in 2010-2020. Second, to present the differentiation
of wages between poviats in individual voivodeships for the period. And third, to
indicate the most important factors, particularly qualitative development ones, that
influence wages in voivodeships and the differentiation of wages between poviats in
voivodeships. Statistical data on Polish voivodeships and poviats in 20102020 are
used as the basis for the conclusions.

2. Literature Review

The problem of regional differentiation of wages has been widely addressed in
the literature. Theoretical aspects explaining the determinants of wages and empir-
ical research undertaken in various countries are extensively covered.

In his textbook on labour economics, Robert J. Willis (1986) described three
groups of factors that influence wage levels: personal ones, environmental ones and
markets. This idea was used by Combes, Duranton and Gobillon (2008), who in
their well-known article examined the spatial differentiation of wages in France.
They focused on four basic factors: the spatial distribution of the workforce in terms
of skills; the differentiation of local non-human endowments; the size of the market
in individual regions; and the links between companies and employees, which affect
their degree of concentration of production and urbanisation. The authors concluded
that as much as half of the wage differentiation is attributable to the differentiation
of the spatial distribution of employees’ qualifications.

Combes, Duranton and Gobillon’s ideas were used in another empirical study
of regional wage differentiation in the Netherlands by Groot, de Groot and Smit
(2014). Using individual data on workers from the 2000-2005 census and labour
force surveys, they attempted to explain the regional wage differentiation at the level
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of NUTS-3 regions by factors including the size of the regional labour market, the
degree of urbanisation, industrial employment and population density.

A strong emphasis on the uneven distribution of qualifications in shaping the
spatial differentiation of wages can be found in research on human capital and its
importance for wages. This area was developed especially by Schultz (1961), Becker
(1962) and Mincer (1958, 1974). In particular, Becker’s attention to investment in
human capital paved the way for research on the role of education and training in
shaping human capital and remuneration. Empirical research on the relationship
between education and wage levels undertaken in various countries (Acemoglu
& Angrist 1999, Card 1999, Harmon, Oosterbeek & Walker 2000) confirmed the
existence of a wage bonus for education. The Polish economics literature has repeat-
edly confirmed the presence of a wage premium for education in Poland (Newell
& Socha 2005, Strawifiski 2006, 2008, Myck, Nicinska & Morawski 2009). At the
same time, a study of the wage bonus for education for the years 1995-2013 showed
a decrease in bonuses for higher education and an increase in bonuses for vocational
education. This was largely attributable to an increase in the number of employees
with higher education and a decrease in the number of employees with vocational
education (Strawifiski, Majchrowska & Broniatowska 2018).

Magda et al. (2011) analysed the structure and determinants of inter-industry
wage differentiation in four countries: Latvia, Lithuania, the Czech Republic and
Poland, based on individual data from 1996-2006. They found not only sectoral
wage differences, but also spatial differentiation of such variables as individual
employee characteristics, workplace characteristics, job and employer characteris-
tics. The study confirmed the existence of significant wage differences between
sectors, even when the characteristics of workers, jobs and employers were
controlled.

A good deal of research has been done on regional differentiation of wages in
Poland. Tokarski and his team have been particularly active. Rogut and Tokarski
(2007) analysed the regional differentiation of real wages at the voivodeship level
and the determination of the main factors determining this differentiation in the
years 1995-2003. They found that labour productivity and the unemployment rate
caused regional differences in wages. Ultimately, wages proved to be the variable
characterised by the lowest level of regional differentiation in the model. At the
same time, the lack of regional wage convergence in Poland has also demonstrated.
In another publication, Adamczyk, Tokarski and Wtodarczyk did a statistical anal-
ysis of the factors determining regional wage differences in Poland in 2002-2006
(Adamczyk, Tokarski & Wtodarczyk 2009). The team used a theoretical model that
combined Solow-Summers’ neo-Keynesian efficiency wages model and neoclassical
growth models to determine the role of labour productivity and the unemployment
rate in shaping regional wage differentiation. The study confirmed a strong correla-
tion between regional disparities in wages and labour productivity.
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Zielifiski (2011) conducted an analysis of wage differentiation by examining the
degree of regional wage convergence or divergence in 1999-2007 using conver-
gence measure, known as o-convergence. Zielifiski found labour productivity to be
the main determinant of wage levels, but he also pointed to the important role of
a different sectoral economic structure in the regions due to the occurrence of wage
differences in individual sectors. Rokicki (2013) empirically verified the convergence
of real wages in Poland at the voivodeship level in the years 2000—2011. The study
confirmed a clear divergence of trends for nominal and real wages. However, the
regional differentiation in real wages declined after 2006. Wesotowska (2018)
conducted a statistical analysis of the determinants of wage differentiation (unem-
ployment rate, labour productivity) in Polish voivodeships in the years 1999-2015.
The analysis was based on a compilation of Solow-Summers efficiency wage models
and neoclassical models of economic growth. It found a statistically significant
positive relationship between increased relative work efficiency and increased rela-
tive remuneration. However, at the voivodeship level, it was not possible to prove
the existence of a statistically significant negative correlation between the level of
the unemployment rate and relative wages in the analysed period.

Research was also undertaken on the differentiation of wages in Polish poviats.
Using data from 2002-2011, Dykas and Misiak (2014) verified the determinants
of basic labour market variables. They found that relative real gross wages were
explained by the unemployment rate and relative labour productivity. Tokarski
(2012) analysed the spatial differentiation of wages in poviats in the years
2003-2009. Poviats located in large and medium-sized agglomerations had the
highest wage levels in Poland, while wages in poviats west of the Vistula river were
higher than those to the east of it.

This partial review of research done in Poland shows important conclusions on
factors explaining regional disparities in wages, and they are relevant to the research
undertaken for this article. However, there are also research gaps, especially with
regard to explaining the regional disparities in wages in Poland. With this study, we
seek to address some of them.

3. Data and Methodology

The research undertaken in this article was conducted in two stages. The first
presents the differentiation of wages in Polish voivodeships and between the poviats
of individual voivodeships in the years 20102020, while the second attempts to
explain the factors influencing wages in voivodeships and the degree of differentia-
tion of wages between poviats of individual voivodeships in this period, in particular
from the group of qualitative development factors.

The research is based on annual statistical data on Polish voivodeships and
poviats from 2010-2020. Data on wages concern average monthly gross wages
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in economic entities employing 10 or more employees, as well as budgetary units,
regardless of the number of employees. Moreover, data on variables influencing
wages in voivodeships were used. These will be characterised in further parts of
the article. All data come from Central Statistical Office reports and Labour Force
Surveys (LFS). They are available on the Central Statistical Office website, in the
Local Data Bank (www.stat.gov.pl, accessed: 22.05.2022).

Nominal data on average monthly gross wages in voivodeships and poviats were
transformed into real magnitudes on the basis of consumer price indexes (CPI) for
individual voivodeships, with 2010 prices being used as the base. Other nominal
variables used in the analysis were handled similarly.

To show the differentiation of wages in voivodeships, ranking, spread indices
and coefficients of variation, and grouping methods (to group the voivodeships)
were used. The voivodeships were divided into three groups based on the arithmetic
mean and standard deviation of average monthly gross earnings, in accordance with
the principle:

—group I: w, > w* + 14 9,

—group I w* + %2 02w, =2w* - 149,

— group IIL: w, < w¥* — 14 9,
where the following designations were adopted:

—w; are salaries in i-th voivodeship,

— w* is the arithmetic mean of salaries in voivodeships,

— 9§ is the standard deviation of salaries in voivodeships.

To determine the differentiation of wages between poviats in individual voivode-
ships, the coefficients of variation of these wages were used.

For the second stage of the study, we constructed econometric models to verify
the impact of economic factors on wage levels in voivodeships and differentiation
of wages between poviats in individual voivodeships. The nature of the dependent
and explanatory variables dictated the choice of econometric models used. Since
the variables adopted in the analyses are based on cross-sectional annual data on
16 voivodeships from the years 2010 and 2020, panel model was chosen for the
estimations. The power analytical form was adopted for the regression equations.
After logarithmisation, they are linear with respect to the estimated parameters.
The general form of the estimated equations is as follows:

ln_Wn =a,+q, ln_XW +...t+a ln_XM +€,, 1
ln_Vi[ =a,+ 0, ln_Xl’” +...ta, ln_XW +¢€, 2)
where:

W, — the level of average monthly real gross remuneration in the voivodeship and
in year f,

V. — coefficient of variation of average monthly real gross wages between poviats
in the voivodeship and in year ¢,
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X, ,— X, —explanatory variables in the voivodeship and in year ¢,
g, — random component,
a,, — intercept,

o,—0. — parameters for explanatory variables.
n

The explanatory variables for the models were chosen on the basis of theoretical
achievements in economics on factors determining wages and the achievements of
empirical research on regional wage differentiation, as well as the availability of
statistical information at the voivodeship level. Whether the variables were among
qualitative development factors was also considered. For these reasons, in the model
explaining the level of wages in voivodeships and in the model explaining the differ-
entiation of wages between poviats in voivodeships, the basic determinants include:

— labour productivity,

— unemployment rate,

— share of people with higher education in total employment,

— share of high and medium-high technology products in manufacturing industry
sales,

— share of innovative enterprises in the total number of enterprises,

— number of patents granted per 100,000 residents.

All variables were expressed in relative formulas that allow for comparisons
between voivodeships.

In the model explaining the level of remuneration in voivodeships, the pandemic
zero-one variable was added to the group of explanatory variables. It has a value of
1 in 2020 and of O in other years.

Expectations regarding the impact of the variables on the average wages in
voivodeships can be justified by economic theory and the results of empirical
research.

The dependence of wages on labour productivity is thoroughly covered in
neoclassical economics (Marshall 1890, Pigou 1933). The microeconomic perspec-
tive emphasised in this theory emphasises the determining influence of the marginal
product of labour on wage levels. However, assuming a macroeconomic perspective,
it is easy to move from the marginal product of labour to labour productivity. In line
with this approach, higher wages and greater wage differentiation can be expected
where labour productivity is higher.

The impact of unemployment rates on wage developments is firmly entrenched
in Keynesian and neo-Keynesian labour market theories. This impact is based on
the belief that higher unemployment rates simply mean that workers are in a worse
bargaining position in negotiations with employers and lead to a reduction in wage
pressure (Lipsey 1960). Hence, lower wages and greater wage differentiation are to
be expected when unemployment rates are higher.



54 Magdalena Kapela, Eugeniusz Kwiatkowski

The notion that individuals with higher education influence the shaping of
average wages is broadly justified in the theory of human capital, particularly in the
work of Mincer (1974), as well as empirical research undertaken in various coun-
tries (Strawinski, Majchrowska & Broniatowska 2018). These authors emphasised
the existence of a wage premium for higher education that results from the impact of
higher education on the growth of human capital and employee productivity. Hence,
one can expect higher average wages and greater wage differentiation in regions
with a better educated workforce.

Two other variables — the shares of high and medium-high technology industry
and innovative enterprises — were included among the factors determining average
wages. The inclusion references the importance of sectoral wage differentiation for
their regional differentiation, a fact that has been emphasised in empirical research.
The literature emphasises that regions achieve a higher degree of competition on
the market when high-tech products lead sales, because the increased demand for
such products is much higher than for traditional products (Wysokinska 2001).
The increased demand helps boost both revenues and wages. It should therefore be
expected that the higher the share of high and medium-high technology products'
a region produces, the higher its average wage level and the greater its wage differ-
entiation will be.

A higher shares of innovative enterprises in the region should also translate into
higher average wages. The literature emphasises that product innovation related
to technological progress leads to an increase in profits, employment and wages,
though the possibility of reducing employment and wage polarisation as a result of
process innovation has also been observed (Pianta & Tancioni 2008). In the short
term, however, the effect of product innovation seems to be stronger. This led us
to adopt the hypothesis that voivodeships with a greater share of innovative enter-
prises will have higher average wages and greater wage differentiation. We further
hypothesise that the number of patents granted will have an effect similar to high
and medium-high technology products. That is, the higher the number of patents
produced in an area, the higher its average wage level and the greater its wage
differentiation should be. Lastly, demand, production and sales revenues declined
in a number of areas of activity during the pandemic, leading us to hypothesise that
average wages decreased during the pandemic.

I Sections of high and medium-high technology industry have been distinguished on the basis
of the official OECD classification of production industries into categories based on the intensity of
research and development work done in them and their level of technological advancement. These
sections include high-tech industries: airplanes and spacecraft production, pharmaceuticals, computer,
office and accounting machines, radio, television and communication equipment, medical, precision
and optical devices; and medium-tech: electrical machinery and apparatus, motor vehicles, trailers and
semi-trailers, chemicals, railway and transport equipment, other machinery and equipment.
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4. Wage Differentials between Voivodeships and Poviats

The analysis of the wage differentiation will be carried out in two stages. In the
first, the differentiation in the first (2010) and last (2020) years of the period under
review will be compared. The second stage examines wage variation between the
poviats of individual voivodeships.

Table 1 presents data on nominal and real wages by voivodeships in 2010 and
2020. The table shows a significant differentiation between voivodeships in both
analysed years, both in nominal and real wages. The table also shows that nominal
wages increased in all voivodeships (by over 62% on average) in this period, while
the increase in real wages was significantly lower (by over 39%), indicating the
existence of inflation.

Table 1. Average Monthly Nominal and Real Gross Wages in Voivodeships in 2010 and 2020

Nominal Wages (Current Prices) Real Wages (in 2010 Prices)
Voivodeship 2010 2020 2020 2010 2020 2020
(PLN) (PLN) |[2010=100| (PLN) (PLN) |2010=100

Dolnoslaskie 3,412.37 | 5,693.69 166.9 3,412.37 | 4,908.35 143.8
Kujawsko-pomorskie 2,910.82 | 4,831.73 166.0 2,910.82 | 4,119.12 141.5
Lubelskie 3,099.60 | 491495 158.6 3,099.60 | 4,270.16 137.8
Lubuskie 292043 | 4,832.07 165.5 292043 | 4,067.40 139.3
Lodzkie 3,066.02 | 5,148.38 1679 3,066.02 | 4,419.21 144.1
Matopolskie 3,16990 | 5,536.07 174.6 3,16990 | 4,656.07 1469
Mazowieckie 4,279.55 | 6,581.81 153.8 4,279.55 | 5,693.61 133.0
Opolskie 3,137.29 | 5,078.51 161.9 3,137.29 | 4,374.25 1394
Podkarpackie 2,87743 | 4770781 163.6 2,87743 | 4,020.33 1397
Podlaskie 3,019.83 | 4,929.64 163.2 3,019.83 | 4,282.92 141.8
Pomorskie 3,383.58 | 5484.46 162.1 3,383.58 | 4,707.69 139.1
Slaskie 3,528.19 | 5,450.86 1545 3,528.19 | 4764774 1350
Swietokrzyskie 2,971.58 | 4,800.21 161.5 2971.58 | 4,102.74 138.1
Warmifisko-mazurskie | 2,879.97 | 4,709.12 163.5 2,87997 | 4,007.76 139.2
Wielkopolskie 3,126.36 | 4,985.75 159.5 3,126.36 | 4,207.38 134.6
Zachodniopomorskie 3,120.15 5,099.49 163.4 3,120.15 4,369.74 140.0
Polska 3,181.44 | 5,174.03 162.9 3,181.44 | 443572 139.6

Source: the authors, based on: Local Data Bank, https://bdl.stat.gov.pl/bdl/dane/podgrup/wymiary
(accessed: 25.08.2022).

The growth rate of real wages between these years varied in individual voivode-
ships (the lowest was in Mazowieckie, the highest in Matopolskie). Range indica-
tors, i.e. the difference between the highest and the lowest wages in voivodeships,
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were higher in 2020 than in 2010, but the increase in nominal wages was much
greater (from PLN 1,402.12 in 2010 to PLN 1,874.0 in 2020) than in real wages
(from PLN 1,402.12 to PLN 1,685.85, respectively).

The coefficients of wage variation between voivodeships decreased slightly
during the analysis period (see Fig. 1), suggesting the occurrence of sigma conver-
gence, but it was relatively weak.
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Fig. 1. Coefficients of Variation of Average Monthly Nominal and Real Gross Wages between
Voivodeships in the Years 20102020

Source: the authors, based on: Local Data Bank, https:/bdl.stat.gov.pl/bdl/dane/podgrup/wymiary
(accessed: 25.08.2022).

The data in Table 1 are the basis for grouping voivodeships according to the
rules presented in the previous part of the article, as well as for their rankings for
2010, 2020 and 20102020 (see Table 2). Real wages are the focus in this table.

As shown in Table 2, the voivodeships with the highest wages were Mazowieckie,
Dolnoélaskie, Slqskie and Pomorskie, with Malopolska joining the group in 2020.
Group III, which had the lowest average salaries, included Warminsko-mazurskie,
Podkarpackie, Lubuskie, Swigtokrzyskie and Kujawsko-pomorskie in both years,
with Wielkopolskie joining the group in 2020. The last voivodeship, which was 7th
in the voivodeship ranking in 2010, fell to 11th in 2020, while the greatest advance
was recorded in the £.6dzkie voivodeship, which moved from position 10 in the 2010
ranking to 6th in 2020. Groupings and rankings of voivodeships based on average
wages for the entire period under study (2010—2020) do not differ much from the
classification for 2010 and 2020. The highest wages based on periodic averages are
found in Mazowieckie, and the lowest in Warminsko-mazurskie.

While searching for common features among voivodeships in the same group
and differentiating features with voivodeships from other groups, a few general
characteristics should be observed. First, the voivodeships in group I are character-
ised by significantly higher GDP per capita indicators than the average national indi-
cators and generally higher analogous indicators than the voivodeships of group III.
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Table 2. Groupings and Rankings of Voivodeships by Real Average Monthly Gross Wages
in 2010, 2020 and 2010-2020

Group Groupings and Rankings | Groupings and Rankings | Groupings and Rankings
of Voivodeships for 2010 for 2020 for 2010-2020
Group I 1. Mazowieckie 1. Mazowieckie 1. Mazowieckie
2. Slaskie 2. Dolnoslaskie 2. Slaskie
3. Dolnoslaskie 3. Slgskie 3. Dolnoslaskie
4. Pomorskie 4. Pomorskie 4. Pomorskie
5. Matopolskie
Group II 5. Malopolskie 6. Lodzkie 5. Malopolskie
6. Opolskie 7. Opolskie 6. Lodzkie
7. Wielkopolskie 8. Zachodniopomorskie |7. Zachodniopomorskie
8. Zachodniopomorskie  |9. Podlaskie 8. Opolskie
9. Lubelskie 10. Lubelskie 9. Lubelskie
10. L.édzkie 10. Wielkopolskie
11. Podlaskie 11. Podlaskie
Group III 12. Swigtokrzyskie 11. Wielkopolskie 12. Swigtokrzyskie
13. Lubuskie 12. Kujawsko-pomorskie |13. Kujawsko-pomorskie
14. Kujawsko-pomorskie | 13. Swietokrzyskie 14. Lubuskie
15. Warmifisko-mazurskie | 14. Lubuskie 15. Podkarpackie
16. Podkarpackie 15. Podkarpackie 16. Warmifisko-mazurskie
16. Warmifisko-mazurskie

Source: the authors, based on: Local Data Bank, https://bdl.stat.gov.pl/bdl/dane/podgrup/wymiary
(accessed: 25.08.2022).

For example, in 2020 the average value of GDP per capita in the voivodeships of
group I was 16.6% higher than the average indicator for Poland, while the group III
voivodeship was 25.2% lower for this indicator. Secondly, unlike the voivodeships
of group I, the group III voivodeships are typically agricultural. The average share
of agriculture and forestry in total employment in the entire 2010-2020 period was
21.1% in the group III voivodeships, while the country as a whole stood at 16.2%,
and 8.6% as in the group I voivodeships. Thirdly, the voivodeships of groups I and
III do not differ much in terms of the share of industry and construction in the total
number of employees: for the period 2010-2020, these indicators averaged: 28.6%
in group I and 27.7% in group 111, while the national rate was 26.8%. Fourth, there
were significant differences between the voivodeships of groups I and III in terms
of service sector development — it was much higher in the group I than in the group
III voivodeships. Fifth, the group III voivodeships had higher unemployment rates
than those in group I.

Taking into account the rankings of voivodeships for 2010 from Table 2, one
can consider average annual growth rates of real wages in voivodeships in the years
2010-2020 dependent on their wage levels. The appropriate data are presented in
Figure 2, where voivodeships are ordered according to decreasing wage levels. Clear
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beta-convergence is not observed until Dolno§lgskie and Matopolskie are removed

from the analysis.
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Fig. 2. Average Annual Growth Rate of Real Wages by Voivodeships in 2010-2020
Source: the authors, based on: Local Data Bank, https:/bdl.stat.gov.pl/bdl/dane/podgrup/wymiary

(accessed: 25.08.2022).

We will now look at the degree to which real wages differ between poviats in
individual voivodeships. Wage variation coefficients were adopted to measure this
differentiation. The coefficients of wage variation between the poviats in individual
voivodeships were strongly diversified (Table 3). The highest volatility of wages
was recorded in the the Slaskie (20.6% in 2011) and Dolnoslaskie voivodeships
(20.2% in 2010), while the lowest was found in the Lubuskie (5.1% in 2018) and
Swie;tokrzyskie voivodeships (6.2% in 2013 and 2020).

Table 3. Coefficients of Variation of Average Real Wages between Poviats in Individual
Voivodeships in 2010-2020 (in %)

Voivodeship 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Dolnoslaskie 202 195|194 | 191 | 189 | 184 | 18.1 | 18.0 | 174 | 16.6 | 16.6
Kujawsko-pomorskie 72 | 74 | 72 | 73 |75 |79 | 18 | 77 | 75 | 17 | 74
Lubelskie 139 | 143 | 143 | 146 | 148 | 132 | 129 | 130 | 12.6 | 124 | 11.0
Lubuskie 72 | 63 | 65| 62 | 55| 60| 58 |55 |51 56|56
Lédzkie 159 [ 165 | 172 | 177 | 169 | 169 | 158 | 150 | 144 | 143 | 13.1
Matopolskie 87 [ 90 | 95| 97 | 96 | 106 | 11.1 | 114 | 11.8 | 124 | 123
Mazowieckie 156 | 153 | 149 | 154 | 151 | 155 | 155 | 151 | 15.1 | 147 | 13.0
Opolskie 119 [ 106 | 93 | 98 | 103 | 105|104 [ 101 | 92 | 84 | 79
Podkarpackie 73 69 |70 | 72 | 77 | 77| 77 | 79 | 17 | 15 | 68
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Table 3 cnt’d

Voivodeship 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Podlaskie 67 (75|75 |80 | 71 |68 |73 |78 |74 |74 | 72
Pomorskie 138 | 13.6 | 13.6 | 134 | 135 | 13.8 | 139 | 132 | 129 | 129 | 12.1
Slaskie 174 1206 | 17.8 | 19.0 | 18.1 | 167 | 155 | 15.1 | 17.6 | 163 | 145
Swietokrzyskie 67 | 71 | 74 | 62 | 66 | 66 | 68 | 74 | 69 | 70 | 6.2
Warmifnsko-mazurskie | 80 | 7.8 | 74 | 74 | 75 | 79 | 76 | 74 | 71 | 6.8 | 69
Wielkopolskie 107 | 10.6 | 10.3 | 10.5 | 10.1 | 10.5 | 10.5]| 100 | 95 | 92 | 8.6
Zachodniopomorskie | 10.0 [ 9.8 | 9.8 | 10.0 | 10.1 | 107 [ 102 | 96 | 91 | 92 | 84

Source: the authors, based on: Local Data Bank, https:/bdl.stat.gov.pl/bdl/dane/podgrup/wymiary
(accessed: 25.08.2022).

The data in table 3 suggest a weak downward trend in the coefficients in the
subsequent years. The average indicator of variation for all voivodeships decreased
from 10.5% in 2010 to 9.8% in 2020. This trend occurred in most voivodeships,
though not in Malopolskie, where there was an upward trend. In several voivode-
ships the indicators stabilised (Kujawsko-pomorskie, Podkarpackie, Podlaskie,
Swigetokrzyskie). As for the average levels of these coefficients in voivodeships
during the entire period of analysis, the highest wage variability between the poviats
was recorded in Dolnoslaskie, Slaskie and £.6dzkie, while the lowest was recorded
in Lubuskie, Swi@tokrzyskie and Warmifisko-mazurskie (see Fig. 3).
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Fig. 3. Average Coefficients of Variation of Real Wages between Poviats by Individual
Voivodeships in 2010-2020

Source: the authors, based on: Local Data Bank, https:/bdl.stat.gov.pl/bdl/dane/podgrup/wymiary
(accessed: 25.08.2022).
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Voivodeships shown on the horizontal axis in Figure 3 are ordered according to
decreasing wage levels in 2010. Comparison of the coefficients of poviat wage vari-
ation between groups of voivodeships with different wage levels reveals that there
is a clear regularity. The average coefficient of wage variation between poviats,
calculated for the entire period of 2010-2020, amounted to 15.9% for the voivode-
ships of group I (Mazowieckie, Slaskie, Dolnoslaskie and Pomorskie) and 7.0% for
the voivodeships of group III (Warminsko-mazurskie, Podkarpackie, Lubuskie,
Kujawsko-pomorskie and Swigtokrzyskie). This shows that in the voivodeships with
the highest wage levels, there is a greater variation of wages between poviats than in
the voivodeships with the lowest levels of wages.

5. The Results of Model Analysis

To verify factors determining wages in voivodeships and differentiation of wages
between poviats of individual voivodeships, an econometric analysis was carried out
based on panel data (annual data for 16 voivodeships in 2010-2020), using power
functions. Following logarithmisation, it takes this form:

InW, = a, + &, InPROD, + &, InHIGH_EDU, + a1, In PROD_TECH,, +

3
+0,,InUNEMPL, + c, In ENT_INNO, + ¢ InPATENT, + ¢, ®
InW, = a, + &, InPROD, + &, InHIGH_EDU, + a1, In PROD_TECH,, + ’
+ o, INUNEMPL, + ,In ENT_INNO, + o, InPATENT  + ¢, PANDEMIA 4 ¢, "
InV, = 0, + &, InPROD, + o, InHIGH_EDU, + o, InPROD_TECH,, + S
+ o, InUNEMPL, + c. In ENT_INNO, + & InPATENT, + ¢, ©
InV, = 0, + &, InPROD, + a, InHIGH_EDU, + 01, InPROD_TECH,, +
1 1 2 l (6)

+ o, INUNEMPL, + aIn ENT_INNO, + ¢, InPATENT, + o, PANDEMIA +¢,,

where the following symbols have been adopted:

W, — the average monthly gross salary in the voivodeship and in year ¢ in PLN
(in 2010 prices),

V. — coefficient of variation of average wages between poviats in the voivodeship
and in year ¢,

PROD,, — labour productivity measured as GDP per 1 employee in the voivode-
ship and in the year 7 in PLN (in 2010 prices),

UNEMPL, — average LFS unemployment rate in the voivodeship and in year ¢,

HIGH_EDU, — share of people with higher education in the total employment in
the voivodeship and in year ¢,

PROD_TECH,, - share of the value of sales of products of entities classified as
high and medium-high technology in net revenues from sales of products by entities
classified in the manufacturing industry in the voivodeship and in year ¢,
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ENT_INNO, — share of the number of innovative enterprises in the total number
of enterprises in the voivodeship and in year ¢,

PATENT, — number of patents granted by the PPO per 100,000 inhabitants in
the voivodeship and in year ¢,

PANDEMIA - a zero-one variable, taking into account the pandemic effect
(2020 = 1; other years = 0),

g, — random component,

a,, — intercept,

o,—a., — parameters for explanatory variables.

When assessing potential explanatory variables in terms of statistics, their decent
variability (the value of the coefficients of variation in the range of 9-54%) must be
indicated. The correlation analysis using Pearson’s linear correlation coefficient did
not show any particularly strong statistical relationships between the explanatory
variables (correlation coefficients in the range of 8—52%).

In the econometric analysis, parameters of panel models were estimated with the
programme GRETL, using Generalised Least Squares. The models were estimated
in two versions: fixed-effects (FE) and random-effects (RE), with and without the
pandemic as an explanatory variable. Based on the Hausman test, the FE models
were found to be more efficient than RE models. Moreover, taking into account the
likelihood ratio, models with a pandemic variable turned out to be better adjusted
to empirical values than models without a pandemic variable. The Shapiro-Wilk
tests indicate that models (3) and (4) in the FE version are characterised by a normal
distribution of residuals.

Referring to statistically significant parameter estimates, the following relation-
ships can be indicated, assuming the ceteris paribus assumption (see Table 4).

In the FE model (3), the majority of variables turned out to be statistically signif-
icant. The estimates show that, with other factors unchanged, an increase in the level
of labour productivity by 1% resulted in an increase in the average level of wages in
voivodeships by 0.94%. This confirms the thesis, grounded in neoclassical theory,
that labour productivity plays a roles in shaping wages.

On the other hand, an increase in the unemployment rate by 1% resulted in
a decrease in average wages in voivodeships by 0.08%. This dependence is consistent
with the statements of economic theory, in particular with neo-Keynesian models
of the relationship of wages and unemployment. As for the impact of the share of
people with higher education in the total number of employees, estimates indicate
that the increase in this indicator by 1% was related, ceteris paribus, to the increase
in the level of average wages in voivodeships by 0.11%. This confirms a thesis put
forward in human capital theory — that highly skilled jobs are better paid.

Factors related to the technological advancement and enterprise innovation also
had an impact on wage levels. An 1% increase in the share of innovative companies
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increased average remuneration by 0.02%, ceteris paribus. The impact of the reve-
nues from the sale of high and medium-high technology production and the number
of patents turned out to be statistically insignificant.

Model (4), enriched with the PANDEMIC variable, turned out to be significant
in the FE version. Thus, the pandemic period significantly affected wages in the
voivodeships, boosting them to some degree. This is attributable to state policy
supporting the economy and protecting jobs, contributing to the increased wages.
The other explanatory variables — labour productivity, the unemployment rate and
the share of people with higher education — affected wage levels similarly to the FE
model (3).

The estimations of models (5) and (6) turned out not to be statistically satis-
factory. The Shapiro-Wilk tests suggest that these models are not characterised by
a normal distribution of residuals. This is why the parameter estimates presented in
Table 4, including those marked with asterisks, may be biased. The wage variation
between poviats requires further research.

6. Conclusions

The analyses conducted herein allow for a number of conclusions. Firstly, in
2010-2020 wage differentiation between voivodeships, as measured by the wage
variation coefficients, decreased slightly, suggesting weak sigma convergence.
In addition, taking into account the average annual growth rate of real wages in the
voivodeships in 2010-2020, no clear beta convergence can be observed, unless the
Dolnoslaskie and Matopolskie voivodeships are omitted from the analysis.

Secondly, the differentiation of wages between voivodeships was basically
stable over time. The groupings of voivodeships for 2010, 2020 and the entire
period show that in group I, including the voivodeships with the highest average
wages, the following voivodeships invariably appeared: Mazowieckie, Slaskie,
Dolno$laskie and in group III comprising the voivodeships with the lowest wages
were: Warminsko-mazurskie, Podkarpackie, Lubuskie, Kujawsko-pomorskie and
Swie;tokrzyskie. Only Malopolskie, Wielkopolskie and L.édzkie voivodeship had
larger shifts between the groups. The characteristic features differentiating the
group I and group III voivodeships include the level of GDP per capita (relatively
high in group I and relatively low in group III) and the sectoral structure of the
employed. The voivodeships of group III are agricultural, while the voivodeships of
group I are characterised by a highly developed service sector.

Third, the real wage differentiation between poviats decreased in 2010-2020
in the vast majority of voivodeships, with the exception of Malopolskie, where
the differentiation increased. The analysis shows that the wage variation between
poviats is significantly higher in the voivodeships of group I than in those of
group III.
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Fourth, econometric analysis of panel data confirmed that the following varia-
bles had a statistically significant and positive impact on the level of wages: labour
productivity, the share of people with higher education, the number of patents and
the share of innovative enterprises. They had a significant and negative impact on
the unemployment rate. The 2020 pandemic had a significant positive impact on
wages in voivodeships.

Fifth, econometric analysis of wage variation between poviats did not yield satis-
factory results. Further research is needed to explain the poviat variation of wages
in voivodeships.
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ABSTRACT

Objective: To analyse key issues related to the pepper market, the transport of pepper and
requirements during transport; to examine issues related to supply chain management of
peppers (and, by extension, other spices and related products) with a particular emphasis on their
traceability.

Research Design & Methods: Statistical data was collected and analysed along with the
literature on the traceability systems of black pepper.

Findings: The study identified the main problems related to product identification, transparency
and security of the data used in traceability systems.

Implications/Recommendations: Product traceability changes the perception of products
on the market and increases confidence in supply chains. For the black pepper supply chain
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(BPSC), solutions that ensure process transparency and continuity of the information stream are
paramount to reduce the possibility of product adulteration and other forms of fraud. Black pepper
traceability should facilitate the detection of dangerous products and their withdrawal from the
market. The ease with which traceability systems can control and reduce the costs associated
with product aging and spoilage is less important for the trade of black pepper, but is nonetheless
a factor.

Contribution: Recommendations are put forward for future studies on ensuring food safety and
customer satisfaction as well as product reliability.

Article type: original article.
Keywords: black pepper, quality, transport, supply chains, traceability.
JEL Classification: R410, Q170.

STRESZCZENIE

Cel: Analiza kluczowych zagadniefi zwigzanych z rynkiem pieprzu, jego transportem i wyma-
ganiami stawianymi podczas przewozu oraz zbadanie zagadniefi zwigzanych z zarzadzaniem
fanicuchem dostaw tego rodzaju produktéw ze szczegdlnym uwzglednieniem ich identyfiko-
walnoSci.

Metodyka badan: Gromadzenie i analiza danych statystycznych oraz literatury dotyczacej
systemu identyfikowalnoSci pieprzu czarnego.

Wiyniki badan: Badanie pozwolito na rozpoznanie gtéwnych probleméw zwigzanych z iden-
tyfikacja produktu, transparentnoscig i bezpieczenstwem otrzymanych danych w systemach
identyfikowalnosci.

Whioski: Identyfikowalno$¢ produktéw zmienia ich postrzeganie na rynku i zwigksza zaufanie
do faficuchéw dostaw. W przypadku taficucha dostaw pieprzu czarnego (BPSC) najwazniejsze sg
rozwigzania zapewniajace przejrzystos$¢ proceséw i zachowanie ciggtosci strumienia informacji
o nich, aby ograniczy¢ mozliwos¢ zafalszowania produktu i innych oszustw. Identyfikowalno$¢é
w przypadku pieprzu czarnego powinna réwniez utatwi¢ wykrywanie produktow niebezpiecz-
nych i wycofanie ich z rynku. Latwos¢, z jaka systemy identyfikowalno§ci moga kontrolowac
i zmniejsza¢ koszty zwigzane ze starzeniem si¢ i psuciem produktéw, jest zdecydowanie mniej
wazna w przypadku handlu pieprzem czarnym.

Wkilad w rozwéj dyscypliny: Wskazanie rekomendacji co do przysztych badan dotyczacych
zapewnienia bezpieczefistwa zywnoSci i satysfakcji klientow z wiarygodne;j identyfikacji zaku-
pionych produktéw.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: pieprz czarny, jakoS¢, transport, taficuchy dostaw, identyfikowalnos¢.

1. Introduction

Spices are an important sector of food production. The global value of this market
in 2018 was 15.9 billion US$, and its value is estimated to grow to 22.8 billion US$
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by 2026, with an annual growth rate of 4.7% (Prophecy Market Insights 2022).
Globally, the most widely used and widely traded spice is black pepper (Piper
nigrum L.), a Fast-Moving Consumer Good (FMCG). Factors that affect the quality
of black pepper include transport conditions, supply chain transparency and tracea-
bility information sharing and tracking. There are also different technological solu-
tions intended to ensure certainty, transparency and the security of data obtained in
traceability systems, including those used for black pepper.

This study focused on the analysis of key issues related to the market, transport
and its requirements for pepper with particular emphasis on black pepper (Piper
nigrum L.). The methodological approach employed for the research was to search
the subject literature, identify the main problems, discuss the results and make
further recommendations for future studies. Black pepper traceability systems are
also specified, as the quality and safety of product are mostly affected by critical
events that can be affected by such systems. The aim of this study was to iden-
tify the key issues related to the pepper market, the transport of the spice and the
requirements involved with them (with a particular emphasis on black pepper Piper
nigrum L.). It is based on a reading of the relevant literature and analysis of black
pepper traceability systems described therein. The study also looks at the main
problems with product identification as well as the transparency and security of
data received by traceability systems.

2. Product Characteristics

Black pepper, called black gold, the king of spices, is one of the oldest cultivated
plants, and is probably native to the northern part of India (Assam) or northern
Burma. The homeland of pepper is considered to be the Malabar Coast. Black
pepper is the fruit of an evergreen shrub of the pepper family. The ripe fruit should
be hard, with a diameter from 3 to 6 mm and a strongly wrinkled pericarp. It is
brown-black or dark grey to grey-brown in colour, with an aromatic, spicy, strong
smell (PN-A-86965:1997). Harvested from fruits at the initial stage of ripening,
the peppercorns are then dried, most often in the sun, until the skin acquires a dark,
nearly black, colour.

Black pepper intended for sale is standardised and different quality classes are
used. There are classes in India, five in Malaysia, and two in Brazil. The class of the
product is most influenced by its purity and residual humidity. Attention is focused
mainly on the presence of “light berries” and foreign components, including dust,
stems, parts of leaves and other parts of plants. The most elaborate system of divi-
sion for black pepper is found in India, where it is divided into 14 types, based on
the size and shape of black pepper berries. Here are ten of its constituents:

— Malabar garbled black pepper (MG) — grades 1, 2,

— Malabar ungarbled black pepper (MUG) — grades 1, 2,
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— Tellicherry garbled special extra bold black pepper (TGSEB),

— Tellicherry garbled extra bold black pepper (TGEB),

— Tellicherry garbled black pepper (TG),

— garbled light black pepper (GL) — special grades 1,2,

— ungarbled light black pepper (UGL) — grades 1, 2,

— pin heads (PH) — special and grade 1,

— black pepper (non-specified),

— black pepper not listed elsewhere (NS).

Very small and underdeveloped pepper berries are classified as “pinheads”. Most
types of black pepper listed above are Malabar pepper, which has medium-sized
fruits. Larger-sized berries fall under the Tellicherry categories. Pepper has been
traded in Tellicherry since ancient times (Parathasarathy, Chempakam & Zacha-
riah 2008). Good black pepper should have a density of 500—-600 g per litre and
the content of light berries should be less than 10%, and pin heads less than 4%.
Low density indicates a greater proportion of bright berries and pin heads, lowering
product quality. Quality black pepper should have a good smell and a biting, pungent
taste. It should contain at least 1.5% essential oil and 3% piperine (Ravindran 2001,
Ravindran & Kallupurackal 2012). But multiple factors affect the quality of black
pepper. The variety of the plant is the most important factor, especially as there are
more than 2,000 varieties, at least in The Indian Spice Research Institute’s collection
(Krishnamoorthy & Parthasarathy 2010). Other important factors include growing
and harvesting conditions, and post-harvest procedures including drying, cleaning,
standardisation, and the transport and storage procedures used by exporters.

3. Production, Trade and Terms of Transport

In OECD Economic complexity rankings, black pepper falls in the coffee, tea,
mate and spices group. The pepper group includes pepper of the genus Piper, whole
and crushed or ground, but also Capsicum or Pimenta, dried and crushed or ground.

In 2020, the pepper group was the world’s 536th most traded product, with
a total trade of $4.1B. Between 2019 and 2020, exports of the pepper group grew by
5.38%, from $3.89B to $4.1B. Trade in the pepper group represent 0.025% of total
world trade. In 2020, whole pepper of the genus Piper was the world’s 1678th most
traded product, with a total trade of $1.25B, while crushed or ground pepper of the
genus Piper was the world’s 2952nd most traded product, at $382M. Between 2019
and 2020 the exports of whole pepper of the genus Piper decreased by 6.62%, from
$1.34B to $1.25B, while exports of crushed or ground equivalent grew by 0.11%,
from US$381M to US$382M (OECD 2022).

Table 1 lists the main exporters and importers of the pepper group, pepper Piper
whole and pepper crushed or ground in 2020. It contains the value of imports and
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exports in US dollars and the percentage of the share of individual countries in the
total export/ imports of these goods.

Table 1. The Main Exporters and Importers of the Pepper Group, Pepper of the Genus Piper
Whole, and Crushed or Ground in 2020

. Pepper Group Pepper Whole Pepper Crushed or Ground
Specification
Country | US$ | % Country | US$ | % Country | US$ | %
Export India 1.16B | 28.0 |Vietnam 532M | 42.5 | Vietnam 134M | 35.1
Vietnam 695M | 169 |Brazil 188M | 15.1 |India 34M | 89
China 587M | 14.3 |Indonesia | 155M | 12.4 |Germany 3IM | 8.0
Spain 227M| 5.5 |SriLanka | 5IM | 4.1 |[US 24M | 89
Brazil 200M | 49 |India 39M | 3.3 |Netherlands| 20M | 5.3
Import usS 611IM | 149 |US 172M | 13.8 (US 78M | 20.5
China 575M | 14.0 |China 130M | 104 |UK 33M | 88
Thailand 203M | 49 |India 106M | 8.4 |Canada 29M | 7.6
Germany 192M | 4.7 |Germany 90M | 72 [Netherlands| 19M | 4.9
Spain 159M | 39 |Vietnam 83M | 6.6 |Japan 16M | 4.2

Source: based on (OECD 2022).

The volumes (in tonnes) of production, export and import between 2013 and
2020 are shown in Figures 1,2 and 3.
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Fig. 1. The Volume of Black Pepper Produced in 2013-2020 (in Tonnes)
Source: (Food and Agriculture Organization of the United Nations (FAO) 2022).
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Fig. 2. The Volume of Black Pepper Exported in 20132020 (in Tonnes)
Source: (Food and Agriculture Organization of the United Nations (FAO) 2022).
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Fig. 3. The Volume of Black Pepper Imported in 2013-2020 (in Tonnes)
Source: (Food and Agriculture Organization of the United Nations (FAO) 2022).

According to the Code of Practice for the Packaging and Transport of Fresh
Fruit and Vegetables (CXC 44-1995), the bulk transport of spices and dried culinary
herbs, by ship or rail, should be well ventilated with dry air to prevent moisture
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condensation. Prior to bulk transport, the products must be dried to a safe moisture
level to prevent the growth of moulds and pathogenic bacteria (Codex Alimentarius

2018).

Table 2. Transport Conditions of Black Pepper Piper Nigrum L.

Conditions Favourable Possible Consequences
Temperature 5-25°C temperatures > 25°C, loss of essential oils,
risk of self-heating;
temperatures > 40°C, the product dries
out by > 0.5%;
when container exposed to direct solar
radiation, product may dry out by > 2%
Humidity 50-60% rotting, product spoilage, formation of
Moisture/water content | 10—15% mold
very moisture-sensitive;
strongly hygroscopic

Ventilation conditions

air exchange rate 10 chan-
ges/hour;

the stowage space should
be cool, dry and easy to
ventilate

product spoilage

Biotic activity

pepper has 3rd order biotic
activity, the respiration
processes of which are
suspended

biochemical, microbial and other decom-
position processes occur and must be
taken into consideration

Gases

should be ventilated

continuing fermentation processes in the
hold, increased CO, concentration and
a consequent O, shortage may occur

Self-heating/ spontaneous
combustion

inadequate ventilation,
high water content, and
high temperature cause
the pepper to spoil due
to self-heating

pepper becomes completely wet, swells
and heats up so much that it begins

to steam; as a result, the product may
become worthless in a very short time

Odour

The strong, pleasant
odour of pepper comes
from its essential oils —
piperine and piperidine
— and the resin chavicine

increased odour in the
container or hold indicates
self-heating, increased
release of water vapour
and the loss of essential
oils

pepper should be stowed separately

and away from foodstuffs which readily
absorb foreign odours (e.g. coffee, tea
or copra); pepper is extremely odour-
-sensitive and should not be stowed
with strong-smelling products (extracts
or essential oils)

Contamination

not present

active behaviour;

pepper does not cause contamination;
passive behaviour;

pepper is sensitive to contamination
by dust, dirt, fats and oils
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Table 2 cnt’d
Conditions Favourable Possible Consequences
Insect infestation/ pepper is very rarely damage is mainly caused by small rodents
diseases affected by insects or insects (e.g. beetles, moths or mites)
Shrinkage/shortage normal values are 2-4% | weight losses of up to 7% may occur by
evaporation of residual intrinsic moisture
content

Source: (German Insurance Association (GDV e.V.) 2022, Newerli-Guz 2018).

Non-porous bags/containers are used to protect the spices and dried culinary
herbs from contamination and the introduction of moisture, insects and rodents.
The reabsorption of ambient moisture must also be prevented. Contamination can be
avoided with the use of liners where appropriate. It is recommended that new bags or
containers be used for food contact packaging. If reusable bags/containers are used,
they should be properly cleaned and disinfected before use. All bags/containers
should be in good condition and particular attention should be paid to the possibility
of potential contamination in the form of loose sac fibers. Secondary containment
bags/containers providing additional protection can be reused but should not have
been used previously to hold non-food materials such as chemicals or animal
feed. Spices and dried culinary herbs should not be sprayed with water to prevent
breakage during packing. The presence of water can result in the growth of moulds
and microbial pathogens (Codex Alimentarius 2018, p. 20). The preferred conditions
for transport of pepper are shown in Table 2.

4. Food Supply Chains

Food supply chains (FSC) are complex, large-scale, global systems which involve
many entities, from small farmers and processors, medium-sized traders to large
multinational corporations. While some of these FSCs are limited local solutions,
most have a complicated, expanded form with high-end elements. The majority
of FSC products and commodities are manufactured in bulk. The relationships
between products and between entities in FSCs are many-to-many, and create
a structure that is difficult to understand and manage.

The foremost problem in FSC turns out to be one that characterises the spice
trade: ascertaining information about the product, original producers or suppliers
and production processes. But collecting such information is essential for black
pepper (Piper nigrum L.), a plant product that is not only cultivated in a specific
geography, and climatic and soil conditions, but is sold throughout the world as
the single most popular spice (Parathasarathy, Chempakam & Zachariah 2008).
The multiplicity of the cultivation locations, followed by the processing, sorting and
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packaging of the product, create a complicated system on the supply side of FSC in
the exporting countries. In importing countries, the product undergoes subsequent
operations, mainly logistical and commercial, including repackaging and distribu-
tion, as well as re-export.

The complexity of FSC can result in multi-aspect bottlenecks that pose a chal-
lenge for chain management. Such bottlenecks are critical to address in FSCs, which
need to be transparent to ensure food safety and authenticity in particular. Some of
the problematic issues result from deliberate measures, such as product mixing or
physical contamination, which enable adulteration and food fraud. They can also be
caused by a lack of control over product processing, reloading and repackaging from
bulk to unit packages. During these operations, food product may lose its quality
features, specific properties, or regional, national and certificate (“Fair Trade,” for
example) affiliation. Most of these changes can be detected at the initial and final
stages of the supply chain using fingerprint analysis (Wilde et al. 2019), chemomet-
rics (Rivera-Perez, Romero-Gonzalez & Garrido Frenich 2021), and spectroscopy
(Hu et al. 2018) or DNA tests (Parvathy et al. 2014).

Time is of the essence in every FSC and is crucial for fresh food, if less impor-
tant for processed food. Proper preparation, mainly the drying of spices, ensures
a longer period of time, in which they can be transported, stored, sold and consumed
without losing its quality. FSCs are particularly vulnerable to time-related risks,
making planning and implementation methods and techniques for the flow of goods
and information of great importance.

5. Transparency and Traceability

As a food product, and like most FMCG (Fast Moving Consumer Goods),
black pepper is sold based on an intensive distribution model (selling a product
in as many outlets as possible), although some consumers do look for product of
a specific origin, type, color, appearance, taste, pungency, texture, shape and volatile
oil contents. FSC managers must supervise and control all processes, to maintain
the key quality features for a given product across the supply chain. Product flow in
FSC is always accompanied by the flow of information, with integrity as its main,
necessary feature, contributing to the improvement of food safety. The health impli-
cations of food products were behind the push to create concepts of transparency
and traceability in FSC, based on a full, uninterrupted, high-quality information
stream.

As a critical organisational function, supply chain transparency enables the
construction of information links between the organisation and its internal (supply
chain partners, employees) and external (customers, governments, local communi-
ties, NGOs) stakeholders. Striving to increase transparency improves process visi-
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bility in FSC, leads to greater accountability and improves control over supply chain
operations. Thus, transparency strategies reduce operational risk, improving FSC
resilience in the face of uncertain environments.

From the perspective of FSC external partners’, transparency strategy guarantees
product origin, authenticity and integrity. This is the effect of reducing information
asymmetry between buyers and sellers, limiting the risk associated with transactions
and increasing confidence. Supply chain transparency is achieved thanks to a tracea-
bility system which, may lead to the achievement of sustainable goals, mainly social
and environmental ones. Such goals may include ensuring decent work conditions,
fighting slavery and human trafficking, reducing carbon footprint, and connecting
with local communities (Montecchi, Plangger & West 2021). FSC transparency
is mainly based on quality, availability, accuracy, accessibility and updatedness
of data, which creates information for supply chain players, both in vertical and
horizontal dimensions (Bastian & Zentes 2013). The relevance of that information
is highlighted by the extent to which all of a network’s stakeholders have a shared
understanding of, and access to, product- and process-related information that they
request, without loss, noise, delay or distortion (Beulens et al. 2005).

Transparency in FSC is particularly important for maintaining the quality and
guaranteeing the safety of food products. According to the European Parliament and
the Council of the European Union (Regulation (EC) No 178/2002), a key instru-
ment for transparency in food safety system is traceability, understood as the ability
to trace and follow a food, feed, food-producing animal or substance intended to be,
or expected to be incorporated into food or feed, through all stages of production,
processing and distribution (Salampasis, Tektonidis & Kalogianni 2012).

There are three main components of many definitions of traceability: tracing as
a backward follow-up on products, tracking as a forward follow-up and the product
history information associated with the product movement in the supply chain
(Bosona & Gebresenbet 2013). In their extensive analysis of these elements, Bosona
and Gebresenbet concluded that even the international standardisation of the defi-
nition of traceability as an ISO standard (ISO 8402) does not guarantee a complete
and comprehensive description of the phenomenon. Furthermore, a systematic liter-
ature review shows that even in scientific papers there is considerable confusion and
inconsistency (Karlsen et al. 2013, Olsen & Borit 2013). Food traceability is defined
as a part of logistics management that captures, stores, and transmits appropriate
information about a food, feed, food-producing animal or substance at all stages
in the food supply chain so that the product can be checked for safety and quality
control, traced upward or downward at any time required (Bosona & Gebresenbet
2013). Figure 4 illustrates the concept.

Using traceability in FSC, a system is created where each processor should be
able to ensure that foodstuffs entering its premises are traceable to the supplier
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and foodstuffs leaving the control of the business are traceable to the immediate
consumer (European Spice Association 2018).

Product flow >

Producer H Processer H Distributor H Retailer H End user

~_Tracing (backward traceability)

S 1

A -
Tracking (forward traceability)’

Fig. 4. Scheme of Traceability Information Sharing and Tracking
Source: (Bosona & Gebresenbet 2013).

Due to the multiplicity of approaches to traceability, there is a lack of uniform
requirements and standards for different industries, including FSC. Food products
have many particular features that are reflected in the design and management
of FSC processes. Important elements of an effective traceability system include
information on trading partners, product and processing locations, and the types
of products used and created within the supply chain. All this in combination with
logistic data on loading units, shipments, packaging, dates and places where they
appear. In this system, the most important factor is to identify individual events and
the related data elements. The stages of the processed food supply chain and spices
including black pepper are: cultivation, harvesting (crop), processing (drying), pack-
aging, transport, repackaging and distribution and storage processes (technological
or commercial). Critical Tracking Events (CTEs) and Key Data Elements (KDEs)
for each of these steps have been described in detail by Zhang and Bhatt (2014).
They indicated the need to use a uniform system in which each flow element can
be uniquely identified globally, and for all FSC participants to use an internal and
external traceability system that ensures full visibility.

The Codex Alimentarius Commission recommends that traceability records for
culinary herbs and spices identify the source (or lot number) of incoming raw mate-
rials and link it to the lots of outgoing products (Codex Alimentarius 2014). Such
an internal traceability system that links incoming and outgoing product or that
traces the splitting up and combining of batches would contribute to more targeted
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and accurate withdrawals or recalls, and could be used to confirm compliance with
standards or agreement conditions (Schaarschmidt et al. 2016).

The initial stages of BPSCs (black pepper supply chains) are of essential impor-
tance, as it is mostly here that product quality and safety are affected by critical
events. These stages involve, among other things, capturing and recording the type
and number of contaminants that occur naturally, that come from the same plant
species but a different, unwanted part of it or from other external sources. It is
also here that preventive measures are used, particularly ones seeking to stop the
deliberate adulteration of product resulting from the use of undesirable additives or
the mixing of products with different characteristics (Lafeuille et al. 2019). Other
bottlenecks in BPSC may relate to the repackaging of product from bulk to unit
packaging, when the properties of the processed product are altered, intentionally or
otherwise. Further problems may arise during transport, storage and trans-shipment
operations, and all of them can be a potential source of threats to product quality.

A traceability system cannot exist without the use of technological innovations
related to three areas: data acquisition, ensuring the certainty, transparency and
security of the data, and managing the information acquired.

The first group of these solutions make it possible to effectively and efficiently
acquire data about a product’s provenance and ingredients, facilitate full insight
into the product history, and record supply chain events which are important from
the point of view of food safety and consumer protection (Wallace & Manning
2020). These technologies, intended for product and other resources identification,
include older solutions such as bar codes, RFID (Radio Frequency Identification)
tags (Badia-Melis, Mishra & Ruiz-Garcia 2015), electronic identification (eID),
as well as newer ones like the Internet of Things (IoT). The entire IoT ecosystem
includes the objects that can communicate as well as the infrastructure that medi-
ates communication, I'T solutions that allow information to be transmitted, collected
and processed and all standards for such exchanges. IoT creates four types of func-
tionality: autonomy, optimisation, control and monitoring. Each functionality can be
used in transport and supply chains. IoT uses well-known data acquisition technol-
ogies, but also supports newer ones, such as smart tags, sensors, and geospatial data
capturing. These technology applications are not only limited to obtaining data, but
sending, processing and sharing it as well.

Friha et al. (2021) presented a comprehensive description of the roll IoT is
playing in agriculture. FSC management is one of the many IoT applications they
described. Others concerned the monitoring of food production processes, irriga-
tion and fertilisation of crops, disease management and smart harvesting. In FSC,
IoT technologies support traceability systems by creating commonly accepted
and internationally standardised solutions. An example of such a solution is the
smart container (Becha et al. 2021), which is based on IoT technology as a data
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source and supports enhanced decision-making. A wide range of sensors capture
various information about the current status of both the container and its content
(e.g.: temperature, GPS position, shock events) and can remotely change their
parameter settings. An ISO container is a collective and transport packaging and
as such is an external environment in which individual cargo items are transported.
At the lower level of packaging, a useful source of data in FSC comes from intel-
ligent packages, which monitor product quality and safety in the environment,
tracing product movements across the supply chain, sensing, detecting, recording
and communicating essential information about the product (Kalpana et al. 2019).
Thanks to the IoT, these functions can be realised in real time and include critical
or time indicators and sensors of temperature, freshness, leakage, pH, humidity
(Firouz, Mohi-Alden & Omid 2021).

The second group of technological solutions is intended to ensure the certainty,
transparency and security of the previously obtained traceability system data. Block-
chain, which can facilitate the recording of transactions and monitoring resources
in business networks like FSC, is a key technology here. Blockchain deprives
these transactions of centralisation features and the influence of the human factor
in favour of a model based on sharing and trust (a shared algorithm-based trust
model). All activities occurring in this model are transferred to the digital domain
and a new category of smart contracts is created. In addition to the basic blockchain
functionality of smart contracts, the next most attractive solution in supply chains
is the guarantee of object traceability, which is possible in conjunction with IoT
technology.

Blockchain allows an organisation to receive documents with full information
about creation dates and source of each entry made in their registers. This infor-
mation cannot be deleted and the complete history of changes is always available.
Blockchain allows access to data contained in documents for various participants
in the supply chain, though that access depends on the right to view being granted.
It may be possible to update the data, extending it or making it fully or partially
read-only. Blockchain ascertains the provenance and the authenticity of goods, their
stated value, maintaining the assumed condition during logistics processes and the
integrity of all other data appearing in supply chains. This leads to the risk reduction
of the entire process and its acceleration by eliminating or shortening the duration of
control, customs and insurance operations. This technology boosts the transparency
of business processes in industries particularly exposed to disruptions, such as FSC
(Champion et al. 2018, David, Kumar & Paul 2022).

The last group of technological solutions concerns the management of data
that has been obtained with IoT and had its integrity confirmed by blockchain.
The ability to use data depends on the needs and perception of users. The data
needed by those confirming the origin of goods differ from the data required by
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customs or phytosanitary officers allowing the goods to be imported, logistics
managers, the owners of the goods or final consumers. Data Pipeline and Single
Window are tailored to solving the problem of data multiplicity, variety and acces-
sibility (Tijan et al. 2019). Data pipelines allow data to be provided once and used
multiple times, from source and on throughout the supply chain, regardless of
the mode of transport, party or border agency accessing the data (UNECE 2018).
A Single Window facilitates trade by allowing parties involved in trade and trans-
port to lodge standardised information and documents with a single entry point to
fulfil all import, export, and transit-related regulatory requirements. Individual data
elements are submitted once, electronically (UNECE 2017). Using Single Window
and Data Pipeline proposals, users must be sure that data is entered and captured
by the right person, at the right place and at the right time. Here too blockchain
technology creates opportunities to maintain full knowledge of all activities, partic-
ipants and execution times, and may also provide secure solutions for recording
responsibility range.

6. Conclusions

Given the global nature of modern trade, product traceability systems are of
particular importance for the smooth operation of supply chains. In the case of food
products, such systems are used to ensure food safety, increase consumer satisfac-
tion (acquiring a product with known origin and characteristics), and support the
management of supply chains, especially in crisis situations. A product’s traceability
changes how it is perceived on the market and, more generally, increases trust in
supply chains, thanks to which producers gain useful feedback and the potential
to invest in new solutions on new markets. For BPSC, solutions ensuring process
transparency and the continuity of information about them are most important,
not least to reduce counterfeiting, product adulteration and other frauds (e.g. docu-
mentation). As for any food product, traceability should facilitate the detection of
hazardous products, which can be withdrawn from the market via recalls and thus
reduce social costs. Of less importance for black pepper is the ease of traceability
systems to control and reduce the costs associated with the aging of the product and
its spoilage.

From these considerations, the social factors behind the development of tracea-
bility systems for BPSC come to the fore, with an emphasis in particular on safety
and quality. Economic factors, including ones related to the increased competi-
tiveness of BPSC based on product traceability systems, increased the reputability
of traceability and better conditions for further expansion into new international
markets are crucial. Regulatory factors affecting the unification of legislation (docu-
mentation, quality concept), communication (ontology, semantics) and technological
issues (in physical, network, application layers), also play an important role.
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The multiplicity of solutions in this field can lead to confusion and be a barrier
to the implementation of traceability systems. Other barriers limiting the creation
and functioning of traceability systems for BPSC are the cost of implementing and
developing such sytems, limited access to data (a lack or low quality of data at
some stages of the supply chain), lack of awareness and/or belief of BPSC partic-
ipants in the positive effects of such systems. The latter barriers are particularly
visible in developing countries (where the majority of black pepper originates)
and everywhere where small economic entities are involved (at the initial stages
of production). This can lead to difficulties in identifying products, their origin
and quality characteristics, and it may also upset the entire system from the outset.
Nevertheless, the surest path to success with traceability systems seems to involve
implementing domain solutions that consider the specificity of the industry and are
based on proven universal standards. A similar traceability system for black pepper
based on the considerations in this article could be the focus of more detailed future
research.
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ABSTRACT

Objective: To identify potential limitations for the development of Polish enterprises resulting
from the need to label dairy products. The focus is on Eco-Score labelling for a selected product
from the dairy industry.

Research Design & Methods: The article presents the calculations of the Eco-Score index for
Polish mozzarella cheese (125 g) made from cow’s milk and produced under a discount store’s
brand name. On the basis of a case study, an analysis was done with the Eco-Score for mozzarella



86 M. Muradin, J. K. Banach, J. Turowski, M. Wojnarowska

cheese produced in France. The Eco-Score is the reference value (benchmark) for calculating the
Single Score based on PEF methodology.

Findings: Out of ten mozzarella cheeses available on the Polish market, two of them were
classified as category C products (Eco-Score 53 and 58 Pt), indicating that their impact on the
environment was moderate. The remaining eight cheeses fell into category D, meaning they had
a high impact.

Implications/Recommendations: In the case of Eco-Score, Polish products are assigned
a lower category at the outset due to their country of origin and the government’s environmental
policy. In turn, when it comes to labelling based on product environmental footprint (PEF) rules,
the increased environmental burden resulting from the Polish energy mix may pose a challenge
when calculating the environmental footprint of a product and comparing it to the designated
benchmark.

Contribution: The conclusions from the article may be helpful for industry management in
understanding the benefits and limitations of environmental labelling of dairy products and their
voluntary use.

Article type: original article.

Keywords: environmental management, product environmental footprint, environmental
labelling, Eco-Score.

JEL Classification: L1, L6, L7, Q18, F2, 0440, O57.

STRESZCZENIE

Cel: Celem artykutu jest identyfikacja potencjalnych ograniczen rozwoju polskich przedsie-
biorstw, wynikajacych z konieczno$ci znakowania produktow mleczarskich na przykfadzie
znakowania Eco-Score dla wybranego produktu z branzy mleczarskiej.

Metodyka badan: Przeprowadzono obliczenia dla wskaznika Eco-Score polskiego sera typu
mozzarella z mleka krowiego o gramaturze 125 g, produkowanego pod marka jednego ze
sklepéw dyskontowych. Na podstawie wybranego przypadku dokonano szacowania w odnie-
sieniu do warto$ci wskaznika Eco-Score sera typu mozzarella wyprodukowanego we Francji,
stanowigcego warto$¢ referencyjng (benchmark) dla obliczenia wskaznika Single Score zgodnie
z metodyka PEF.

Wiyniki badai: Przeprowadzone rozpoznanie wykazato, ze na dziesig¢ dostgpnych na polskim
rynku seréw mozzarella dwa uzyskatly kategori¢ C (Eco-Score 53 i 58 Pt), Swiadczacg o umiar-
kowanym wptywie na Srodowisko, a pozostate osiem serow sklasyfikowano w kategorii D
— duzego wptywu.

Whioski: W przypadku Eco-Score polskie produkty juz na poczatku maja przypisang nizsza
kategorie ze wzgledu na kraj pochodzenia i polityke ekologiczng rzadu. Jesli chodzi natomiast
o znakowanie oparte na zasadach PEF, wicksze obcigzenie Srodowiska wynikajace z polskiego
miksu energetycznego moze stanowi¢ wyzwanie przy obliczaniu §ladu Srodowiskowego pro-
duktu i poréwnywaniu go do wyznaczonego benchmarku.

Wkiad w rozwdj dyscypliny: Wnioski z artykutu moga byé pomocne dla kadry zarzadzajacej
w poznaniu korzysci i ograniczefi wynikajgcych z etykietowania Srodowiskowego produktow.



The Limitations of Implementing Environmental Labelling... 87

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: zarzadzanie Srodowiskowe, Slad Srodowiskowy produktu, etykietowanie
srodowiskowe, Eco-Score.

1. Introduction

To force organisations to become more involved with environmental and climate
issues, in 2019 the European Green Deal was launched. The goal of this new growth
strategy is to build a modern, resource-efficient and competitive economy and
achieve net zero greenhouse gas emissions (GHG) in Europe by 2050 (The Euro-
pean Green Deal 2019). The most important task of the Community in this regard is
to redirect the economy and society towards sustainable development and to protect
the natural capital, health and well-being of EU citizens. When introducing new
products onto the market, enterprises should therefore base their decisions on an
assessment of the environmental impact of these products, taking specific standards
and guidelines into account.

One of the key elements of sustainable production and consumption is the food
supply chain, which has had a negative impact on the environment (Tudi et al. 2021),
and has sped up greenhouse gas emissions and climate change, the destruction of
wildlife habitats and biodiversity, water, soil and air pollution and, as a consequence,
the production of waste. The amount of input material at each stage of the crop
production chain has an impact on GHG as well as emissions, including energy
consumption, both on farms (crop cultivation, machine use) and off-farm (trans-
port, refrigeration). Additional sources of emissions include the production and use
of fertilisers and pesticides, the production and transportation of raw materials,
packaging and disposal. All of these impact the environment in a variety of ways,
including through human toxicity, soil toxicity, water toxicity, global warming, and
acidification (Alhashim, Deepa & Anandhi 2021). Thus, not only is the agricultural
sector itself contributing to climate change and environmental degradation, but so
too are the processing, packaging and retail industries (Gerten et al. 2020).

Hence, the attempted transformation has focused on implementing the farm-
-to-fork strategy, a key driver in the transition to sustainable, healthy and inclusive
food systems from primary production to consumption (Riccaboni et al. 2021).
This strategy sets out a number of goals to be achieved by 2030, including halving
food waste per capita at both the retail and consumer levels (European Commission
2020). In addition, it points to the need for a more environmentally friendly food
system in the European Union, which would make it possible to mitigate climate
change and adapt to its consequences (Blanke 2015). However, in order for this
strategy to be effective, changes in the behaviour of individual stakeholders are
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required. Hence, the strategy’s main goal is to encourage not only food producers,
but also processors and retailers to introduce changes aimed at improving the manu-
factured products available on the market (European Commission 2020).

Policymakers across the value chain are investing more financial resources than
ever in an effort to support sustainable development. However, there is no single
standardised and objective way of quantifying the environmental performance
of products and services and conveying this information to customers (De Bauw
et al. 2021). The lack of uniform guidelines means that many different types of
tools for calculating the environmental impact of a given product have begun to
appear on the market, and each tool is based on a different methodology. This gives
rise to information hype and confuses consumers. Labels still do not play a signif-
icant role in food selection as they compete with attributes such as price and taste
(Truong, Lang & Conroy 2021). Moreover, the variety of existing methodologies
for estimating the impact on the environment throughout the product life cycle is
perplexing for entrepreneurs and undermines the competitiveness of manufacturing
companies. In an effort to be competitive on the European market, food production
companies are often forced to use various types of labels.

This article identifies potential limitations for the development of Polish enter-
prises resulting from the need to label dairy products on the example of “Eco-Score”
labelling for selected dairy products.

2. Characteristics of the Dairy Industry in the Context
of the Green Deal

The dairy industry, the EU’s most important agricultural sector, is the primary
focus of the Green Deal strategy aimed at ensuring sustainable food production
(EEA 2019). Poland has the third highest stock of dairy cows among the 28 member
states of the European Union (Eurostat 2020). In 2010-2019, the milk yield of cows
increased significantly, from approx. 4,500 to approx. 5,800 litre/a year (Statistics
Poland 2020). Despite the modifications introduced in the concentration of herds
and improvements in raw material quality, which is in line with general EU trends,
large-scale milk production is considered a potential threat to the environment
(Bienkowski, Baum & Holka 2021).

In accordance with the assumptions of the ,,from-farm-to-fork™ strategy, by 2030
farmers are obliged to reduce their use of plant protection products by 50%, fertil-
isers by 20%, and antibiotics by 50%, as well as improve the welfare of their live-
stock. In addition, 10% of all arable land must be set aside for restoring biodiversity
and 25% of all food should be harvested using organic farming methods. In spite
of these ambitious goals, Polish strategic plans for the Common Agricultural Policy
(CAP) for 2023-2027, taking into account the country’s capabilities in this area,
will be moderate and provide only for a reduction in consumption of 1 kg of pure
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nitrogen per hectare, an approximate 5% reduction in plant protection products, and
aroughly 10% cut in the use of antibiotics (Strategic Plan... 2020).

The high standards set for Green Deal performance indicators may generate
additional costs for the entire agri-food sector. If Poland is to convert 25% of its
entire agricultural land into organic farming units, in accordance with Resolution
of the European Parliament on the European Green Deal (RC-B9-0040/2020),
preparing financial support instruments will be required at the national, regional
and local levels. These will provide the tools needed to implement the Green Deal,
shift to a low-carbon economy, and fight unfair trading practices.

Conscious of the constraints of the market, many Polish dairy companies from
the large enterprise and small and medium enterprise (SMEs) sectors are taking
substantial steps to translate EU requirements into practice, while ensuring efficient
and profitable production of milk and dairy products, taking into account ecolog-
ical and environmental factors at all stages of the life cycle (Notarnicola et al.
2017). They believe that they are able to overcome any constraints of the Green
Deal, provided that sustainable products are the preferred choice of consumers
(COM 2022). One solution that would enable the Polish dairy industry to survive on
the market would be the creation of a truly long-term vision involving sustainable
and competitive food systems, while promoting the reciprocity of EU production
standards in trade agreements and creating a competitive economy (Commis-
sion staff working document executive summary of the impact assessment,
SWD/2022/83 final).

The European Green Deal and its accompanying documents present the vision
and overall objectives, while the development of specific goals is the responsibility
of the Member States and society. The focus of pro-environmental measures in
the dairy industry is on increasing resource efficiency in the production cycle.
One example is the recycling of whey, a by-product of cheese and casein produc-
tion, which makes up about 85% of the milk used in these processes (Panesar
& Kennedy 2012). Most of the word’s whey permeate is treated as dairy waste-
water. But it can actually be recovered and reused to produce high-value protein
concentrates for special human (Mehra et al. 2021) and animal (Zandona, Blazi¢
& Jambrak 2021) consumption as well as for the production of biofuels (Parashar
et al. 2016). In addition, dairy plants in Poland are investing in renewable energy
and cogeneration systems that increase their competitiveness and comply with
the objectives of the Green Deal (Fiore et al. 2020). The dairy industry is also
committed to reducing food waste along the entire value chain from farm to fork,
taking into account: its huge share in overall greenhouse gas emissions, the negative
environmental impact of packaging and the use of voluntary information systems
on packaging (EDA 2019).
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3. Product Environmental Labelling

Food labelling that informs consumers about the environmental impact of
a product is less common than labelling containing information about the impact
of food on health. Hence, when making purchasing decisions, these factors may
compete with each other and pose a dilemma for consumers (Hardin 2009). While
identifying the health risks/benefits of food has a direct impact on consumer
choices (Beattie 2012), the environmental impact of a product has a wider range
of effects on many different populations, from local communities to the world as
a whole. Consumers’ ignorance of the placement of eco-labels on packaging will
prevent them from properly interpreting the environmental aspects of a product
(Panzone et al. 2020).

Eco-labelling is an environmental product management tool that distinguishes
products of above-average environmental quality on the market and thus allows
consumers to make more informed choices. The food eco-labelling systems
currently in use in Poland are voluntary and standardised (ISO 14020:2000) for
three types of label: type I is a qualitative label (ISO 14024:2018) while types 11
and III are quantitative labels (ISO 14021:2016; ISO 14025:2006). Despite the exist-
ence of legal regulations in this area, state and EU authorities recommend avoiding
the practice of “greening” products, i.e. placing misleading labels on them (green-
washing). They also encourage the use of products with a reduced environmental
impact and favour those that are local/seasonal in character and are respectful of
biodiversity. In addition, the Resolution of the European Parliament on the Euro-
pean Green Deal calls for improved mandatory country-of-origin labelling and
clear information on the environmental footprint of food. It also requires transparent
and consumer-friendly labels to be displayed directly on food labels, where digital
means of supplying information can complement but not replace them.

To ensure a harmonised visual identity for organic food across the EU, in 2010
the European Commission developed and implemented the EU Organic Farming
Logo, which consists of twelve white stars arranged in a pattern of leaves set against
a green background (Fig. 1) (Gorton et al. 2021).

The detailed requirements regarding the production and labelling of organic
products are contained in Regulation (EU) 2018/848 of the European Parliament
and the Council of 30 May 2018 (repealing Council Regulation (EC) No. 834/2007),
which indicates that organic production is “an overall farm management and food
production system combining the best environmental and climate-friendly prac-
tices, a high degree of biodiversity, the protection of natural resources and the
application of high animal welfare and production standards, meeting the growing
number of consumers’ demands for products manufactured using natural means
and processes”. Thus, the main goals of organic farming are to increase system-
-wide biodiversity, increase the biological activity of soil, maintain long-term soil
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fertility, recycle plant and animal waste, use renewable resources in locally organ-
ised farming systems, promote the healthy use of soil, water and air, and minimise
all forms of their contamination that may result from agricultural practices. This
translates into a number of specific requirements, including refraining from the use
of industrial fertilisers, synthetic pesticides, feed additives, and genetically modified
(GM) crops. All these strict and widely-recognised requirements are defined at
management level (Sonesson, Berlin & Ziegler 2010, Vives Vallés 2022).

Fig. 1. Certified Organic Farming Logo

Source: Regulation (EU) 2018/848 of the European Parliament and of the Council of 30 May 2018
on organic production and the labelling of organic products and repealing Council Regulation (EC)
No 834/2007.

Member States are required to implement a control system to properly monitor
compliance with the provisions applicable to organic production. EU law requires
economic operators to be checked at least once a year. The competent authorities
may delegate control to accredited certification bodies, but nevertheless must
perform certain supervisory functions themselves (checking the independence of
accredited bodies and the effectiveness of their checks and inspections, ensure
accurate reporting of irregularities, etc.). In this area, EU activities are not limited
only to defining control and certification standards and the principles of ecolog-
ical activities. They also involve the provision of financial support by the Common
Agricultural Policy (CAP) for their promotion and development. The European
Agricultural Fund for Rural Development, for example, promotes organic farming
through support measures that encourage farms to switch to these organic produc-
tion methods (Simina & Raluca 2022).

In an effort to standardise the research methodology involved in an environ-
mental life cycle assessment of a product and to communicate these results to
consumers, the European Commission introduced the Product Environmental
Footprint PEF (Manfredi et al. 2012) method of calculation. This tool is based on
a multi-criteria assessment of environmental performance throughout the product
life cycle (ISO 14040:2006). The assessment covers the flows of elemental material
and energy streams at all stages of the life cycle, from raw material extraction,
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through to processing, distribution, use and end of life (EoL) (Manfredi ez al. 2015).
Figure 2 presents all phases of the PEF study based on LCA methodology (Zampori
& Pant 2019).

Define the goal
and scope of the Product
Environmental Footprint study

¥
Compile the Life Cycle

Inventory (LCI)
EF Verification Y
Conduct Life Cycle

Impact Assessment
(LCIA)

Y

EF reporting

Fig. 2. Phases of a Product Environmental Footprint Study
Source: (Zampori & Pant 2019).

The purpose of PEF is to develop a standardised, uniform procedure for
comparing and communicating the effects of the environmental impact of products
in order to help consumers recognise to what extent a given product or company
is environmentally friendly. A high degree of reproducibility and comparability of
studies within the same product category can be achieved based on specific meth-
odological requirements established for selected categories in the Product Environ-
mental Footprint Category Rules PEFCR. In the pilot phase in 2013-2018, PEFCRs
were developed for 19 different product categories, including dairy products. Each
document is prepared by a group of experts supported by the Technical Advisory
Committee, which includes entrepreneurs from various sectors.

Currently, calculating the PEF is not mandatory. However, according to the
recommendations of the European Commission, Member States should include
the PEF in their voluntary policies for measuring or communicating to consumers
the environmental and ecological performance of products or organisations
throughout the life cycle (European Commission 2021). It is also still unclear how
the PEF will be used in communications with external stakeholders (Minkov,
Lehmann & Finkbeiner 2020). Because consistent communication and monitoring
of eco-labels was one of the justifications for launching the PEF, the option favoured
was that of combining eco-labelling with the PEF label. Potential technical options
for informing consumers about a product’s PEF were investigated as part of a pilot
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Fig. 3. A Simplified Example of a Potential PEF Label
Source: (Elsen et al. 2019).

phase. Nine different labels have been proposed in online eye-tracking interviews
to assess the effectiveness of attracting consumer attention (Elsen et al. 2019).
One example of a simplified proposal is shown in Figure 3.

4. The Example of Eco-Score Mozzarella Cheese
4.1. Methodology

In January 2021, a group of French organisations introduced a new environ-
mental food labelling system on the European market called ,,Eco-Score”, based
on the PEF methodology. This label provides information for customers (“front
of pack” information) on the environmental footprint of products along the entire
supply chain “from farm to fork”. The Eco-Score environmental food labelling
system is supported by the Open Food Facts portal (https:/world.openfoodfacts.org/,
accessed: 29.03.2023). The portal has the most extensive database of products from
around the world assigned Nutriscore and Eco-Score labels. The platform’s base
contains 2,392,926 products, of which 8,220 are from Poland (as of June 19, 2022).

According to Osman and Thornton (2019), the use of Eco-Score labels is
an easy, intuitive and effective tool for communicating environmental perfor-
mance. Researchers have also noted their beneficial effect on the development of
consumer awareness and making consumers more motivated to make favourable
environmental choices (Panzone et al. 2020). Currently, the system only functions
on a small scale. Steps to introduce Eco-Score environmental labelling for private
label products have been undertaken by such retail chains as Carrefour, REWE, Lidl
and the Belgian retailer Colruyt.

The Eco-Score is calculated using the aggregated Environmental Footprint
Index and takes into account the different stages in the product life cycle. Its value
is determined on the basis of two components:
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— Single Score — the result of quantified environmental impact data calculated on
the basis of a product’s PEFCR concerning a specific category of product,

— additional quality criteria that take into account environmental benefits/losses
not included in the PEF methodology concerning an individual product.

To identify the potential limitations for the development of Polish enterprises
resulting from the need to label dairy products, the Eco-Score example was
discussed using the secondary data for selected products from the dairy industry
taken from the Open Food Facts portal and AGRYBALISE 3.0.

An overview of the Polish market for mozzarella cheese made from cow’s milk
was conducted. Ten different kinds of cheese of 125 g produced under the brand
name of discount stores, and with Eco-Scores already awarded, were selected for
the study. A new estimation was made with reference to the French benchmark
in the scope of additional quality criteria used in Eco-Score methodology. Single
Score results (Table 1) for the French benchmark of mozzarella cheese were taken
from the AGRIBALYSE 3.0 database, which was designed by the French Envi-
ronmental Protection Agency (ADEME 2023) on the basis of a product’s PEFCR.
This approach was used because there is currently no sufficient data on the environ-
mental impact of individual Polish dairy products. Moreover, Polish dairy producers
have shown little interest in the Eco-Score, so there is limited access to the inventory
data of elementary flow of the mozzarella cheese production stage for the selected
discount stores in Poland. These data correspond to the life cycle analysis (LCA)
of the product including agriculture, processing, packaging, transportation, distri-
bution and consumption of mozzarella cheese. However, additional quality criteria
not included in the PEF methodology are the determining component of the overall
Eco-Score value (which is why the paper focuses only on this scope of the study).

The Single Score benchmark presented for mozzarella cheese was calculated by
ADAME (Auberger et al. 2022) using the AGRIBALYSE 3.0 database according
to the European ,,PEF” (Product Environmental Footprint) methodology based on
values for 16 normalised, weighted environmental impact indicators (EDA 2018),
thereby allowing us to assign an aggregated ,,Single Score” index (Table 1).

The Single Score is calculated by dividing the individual impact data by rele-
vant normalisation factors (i.e. the impact per capita) and the normalised values
are then multiplied by relevant weighting factors. The values obtained are finally
expressed in mPts per functional unit (kg). They are then added, yielding the Single
Score. The normalisation factors have an objective statistical character (per capita
for a given region), while the weighting factors are subjective and have to be agreed
by experts competent for a given manufacturing sector taking into account their
significance for human health, the environment and resources.

A full LCA analysis for an individual product can be avoided because the envi-
ronmental impact based on the PEF methodology was performed as a benchmark,
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Table 1. The Environmental Impact Indicators for a French Benchmark — Cow’s Milk
Mozzarella

No. Impact indicator Unit Value
1 |Climate change (CF) CO, eq/kg 4.66
2 |Water resource depletion m?/kg 177
3 |Ozone depletion 10-° kg CVCI11 eq/kg 0.199
4 |Ionizing radiation kg Bq U-235 eq/kg 0.57
5 |Photochemical ozone formation 1072 kg NMVOC eq/kg 0.823
6  |Particulate matter 10~ disease incidence/kg 0.326
7 | Acidification of land and freshwater 1072 mol H* eq/kg 4.67
8  |Eutrophication of land mol N eq/kg 0.197
9  |Freshwater eutrophication 103 mol P eq/kg 0.697
10 [Marine eutrophication 10~2 mol N eq/kg 1.57
11 |Land use Pt/kg 242.00
12 | Ecotoxicity of freshwater ecosystems CTUe/kg 46.8
13 |Mineral resource depletion 1075 kg Sb eq/kg 1.29
14 |Depletion of energy resources MlJ/kg 278
15 |Toxicological effects on human 108 kg Sb eq/kg 9.92

health: non-carcinogens
16 | Toxicological effects on human 10~ kg Sb eq/kg 2.81
health: carcinogens
Single score mPt/kg 0.446

Source: (ADEME 2023).

taking into account specific requirements and limitations of LCA methodology
(ISO 14040, 14044 standards). The reference Single Score (mPt) for a given product
category is linearised in order to obtain the values from O to 100 Pt (Single Score
0-100) according to the appropriate dependencies, separately for solid and liquid
products. For solid products, the following linearisation algorithm is used:

In(10x+1)

Single Score (0—100 Pt)=100 —
In(2+

20, M

100x4)

where: x — Single base score (mPt).

The linearisation based on (1) is done because, from the consumer’s point of
view, the Single Score values give no simple information on the products’ environ-
mental impact, and thus they cannot be directly used for eco-labelling. The final
Eco-Score value is obtained taking into account specific quality criteria that are
relevant for an individual product but not included in the environmental life cycle
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assessment. Scoring is modulated by bonus points or penalties and awarded to prod-
ucts depending on the following:

1) the method of production — the possessions of a specific ecological or quality
certificate, e.g. Bio, Fairtrade, Rainforest, Demeter, Label Rouge, UTZ, MSC/ASC
(max. 20 Pt);

2) the ingridients’ country of origin — this criterion takes into account the impact
on transport on a particular consumer market (max. 15 Pt), as well as the environ-
mental policy of each producer country (from -5 to +5 Pt);

3) the share of ingredients in products that have a significant impact on biodi-
versity and ecosystems and endangered species (max. —10 Pt). One example here is
palm oil, the production of which has resulted in massive deforestation (Pye 2019);

4) the type of packaging — this factor considers the type of packaging and the
principle of circularity. If precise information on the type of plastics used is not indi-
cated on the packaging, the product’s final Eco-Score will be lower, with consumers
viewing the product in a less positive light (max. —15 Pt).

The maximum bonus that can be obtained is +25 Pt. Finally, the result is calcu-
lated using the following formula:

Eco-Score = Single score (0-100) + bonus/malus (from -15 to + 20). 2

The Eco-Score value can then be used to create the eco-label for a given product.
The shape of a “front of pack” label has not yet been decided. At present, it is
proposed to classify products, based on a score from 0—100, into one of five colour-
-coded categories according to the extent of its environmental impact (Fig. 4). Cate-
gory A — low impact, B — medium impact, C — average impact, D — high impact, and
E — very high environment impact. The final classification of a product is largely
influenced by the discretionary bonus and penalty points awarded. More important
from a technical point of view, however, is the fact that an increase in the Single Score
by 20 Pt (on a scale of 0-100) corresponds to a two-fold decrease in the value of the
base Single Score (mPt) — that is, a two-fold decrease in the environmental footprint.

€Co

score
80-100 60-79 40-59 20-39 0-19

Fig. 4. Food Environmental Impact, Eco-Score

Source: Eco-Score, https:/docs.score-environnemental.com/implementation/affichag (accessed:
29.03.2023).
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4.2. Results

The findings showed that out of ten different discount store mozzarella cheeses
available on the Polish market, two of them were classified as category C products
(Eco-Score of 53 and 58 Pts), indicating an average impact on the environment.
The remaining eight cheeses were classified as category D — a high impact. For all
products (mozzarella) produced in Europe the benchmark is the same according
to the environmental impact assessment results. With these results in hand, we set
out to determine the overall Eco-Score category for a Polish mozzarella cheese on
the basis of a benchmark equal to 0.446 mPt per kg of mozzarella cheese produced
(Table 1).

A Single Score of 0.446 mPt for the product category ,,mozzarella cheese” was
linearised according to formula (1), so the baseline Eco-Score was 59 Pt (on a scale
of 0-100), making it a category C product (average environmental impact). The base-
line can then be corrected according to formula (2), depending on the additional
criteria.

Table 2. Scenarios for a Mozzarella Produced in Poland

Scenario Eco-Score result (Pt) | Eco-Score category Impact
Baseline scenario 59 C average
The worst possible scenario 39 (=20 Pt D high
The best possible scenario 84 (+25 Pt) A low

Source: the authors.

In the example of the mozzarella produced in Poland, the final result must be
adjusted to include bonus points for the production method used — no certificates
(0 pt) as well as penalty points resulting from Poland’s environmental protection
policy (=5 Pt) and the lack of information regarding packaging type and ingredi-
ents (—15 Pt). By reducing the result by 20 Pt, an overall Eco-Score of 39 Pt was
obtained, placing Polish mozzarella as a D category product with a high environ-
mental impact. If the maximum number of bonus points (+25 pts) were awarded,
a comparable mozzarella cheese could be classified in a higher category, i.e. A — low
environmental impact (Table 2).

5. Discussion and Conclusions

As Pink et al. (2022) note, current food consumption patterns are damaging to
our health and the environment, so consumers need to make conscious changes
to their diet. Labels on products informing about the environmental impact and
nutritional quality of the product can help consumers make the right choice
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(Plamondon et al. 2022). According to Potter (Potter et al. 2021), environmental
labels can effectively encourage more sustainable purchases, especially when
combined with nutrition labels. This confirms the effectiveness of product label-
ling as an important means to changing eating behaviour to improve the health of
the planet (Potter et al. 2021).

From the point of view of dairy industry producers, the multitude of different
environmental labels and symbols has created a degree of information noise (Konto-
georgos 2012). In addition, voluntary eco-labelling does not have a positive effect
on production management because it is not obligatory, though specific retail chains
may require it of contractors, as may dairy industry producers for these networks’
private labels. In the case of the environmental labels considered here, the country
of origin is not a factor only when a product is certified organic. This would appear
to make organic the most favourable choice for entrepreneurs. The organic symbol is
issued when determining the origin of the raw materials and the method of rearing
and feeding dairy cows (in the case of the dairy industry), and not at the dairy
processing stage.

For producers, a major disadvantage of using the Eco-Score is that the data
can be incomplete, leading to an overreliance on averaged reference data. Many
businesses and governmental organisations therefore forego these labelling systems
in their current food evaluation mechanisms. The only way to change manufac-
turers’ approach to the use of environmental labelling would appear to be through
the adoption of standardised testing methodology for assessing the environmental
impact of products as well as the introduction of mandatory labelling.

We have achieved our aims with this case study and can now formulate the
following conclusions:

1. Thanks to the widening application of the environmental labelling system,
the Eco-Score is seen as a solution that can be implemented in all European Union
countries. However, a citizens’ initiative is critical of the current lack of harmoni-
sation of calculation methods in the law, as well as the fact that most Eco-Score
products have only been available online and in French.

2. In terms of production management, in the interests of producers it is very
important to provide up-to-date and complete data on the production method for
a product and its resulting environmental impacts, and to lobby for appropriate
policy and specific pro-environmental actions in the country. This will ensure that
products are awarded bonus points and do not incur penalty points.

3. For the Eco-Score label, the values used for bonuses and penalties determine
the final value of the indicator and may raise doubts as to the accuracy of their
allocation, e.g., in terms of country of origin. Therefore, the introduction of any
environmental labelling system requires the use of as uniform and objective criteria
as possible throughout the EU.
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4. None of the indicators presented above take into account all the environ-
mental damage (pesticide or antibiotic use and their impact on health, soil, air or
water quality) that has been done to sustainable livestock farming or the benefits of
organic or free-range farming for biodiversity and animal welfare. This has led to
the development of a more advanced visual food tagging system called Planet-Score.

5. It would be wise to develop a single sustainable indicator (nLCA) that harmo-
nises voluntary green declarations for products and to create a labelling framework
that, in synergy with other relevant initiatives, will cover the nutritional, climatic,
environmental and social aspects of food products.

6. This analysis could supplement the knowledge for management in under-
standing the benefits and limitations of using the Eco-Score label.

7. In the case of Eco-Score, Polish products are assigned a lower category at the
outset due to their country of origin and their government’s environmental policy.
In turn, when it comes to labelling based on PEF rules, the increased environmental
burden resulting from the Polish energy mix may pose a challenge when calculating
the environmental footprint of a product and comparing it to the designated bench-
mark.

8. When it came to establishing the PEFCR for selected product baskets,
representatives of the industry with the highest market share were invited to sit on
technical committees. Due to their production volumes, large enterprises are major
stakeholders contributing to a given industry’s overall impact on the environment.
This means that they can lobby for solutions that are inconsistent with measures that
favour the development of enterprises from the SME sector, which rules out a fair
transformation process in line with the Green Deal Strategy.
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STRESZCZENIE

Cel: Gtéwnym celem artykutu jest wykazanie, jak brak odpowiednich regulacji prawnych
wptywa na nazewnictwo stosowane w przypadku bezalkoholowych odpowiednikéw napojéw
alkoholowych dostgpnych na rynku polskim, a tym samym zwrdcenie uwagi na problemy, jakie
wynikaja z braku uregulowania tej kwestii dla konsumentéw i producentéw.

Metodyka badan: Przeprowadzono analiz¢ semantyczng i poréwnawczg nazw wystepujacych
na etykietach bezalkoholowych odpowiednikéw napojéw alkoholowych dostgpnych na rynku
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polskim. Wykorzystano nastgpujace metody badawcze: metoda desk research, metoda badania
dokumentéw, w tym analiza prawno-dogmatyczna, oraz metoda obserwacji.

Wiyniki badan: Wykazano brak jednoznacznych wymagan prawnych w zakresie nazewnictwa
bezalkoholowych odpowiednikéw napojéw alkoholowych. Stwierdzono wystepowanie roz-
bieznoSci nazw produktéw w ramach danej kategorii produktowej oraz ustalono, ze zaréwno
produkty zawierajace do 0,5% obj. alk., jak i te 0 0,0% obj. alk. sa w duzej czeSci znakowane
ta samg nazwa, tj. okreSleniem ,,bezalkoholowy”, co moze budzi¢ wiele watpliwoSci nie tylko
wsrdd konsumentéw, lecz takze podmiotéw znakujacych towary.

Whioski: Wobec takiego stanu rzeczy zasadne byloby wprowadzenie regulacji prawnych,
ktére zawieratyby wytyczne dotyczace nazewnictwa oraz etykietowania tego typu produktéw
w aspekcie zapewnienia bezpieczefistwa zywnoSci i ochrony konsumentéw.

Wkiad w rozwoj dyscypliny: W artykule wskazano na konieczno$é uregulowania kwestii wtasci-
wego nazewnictwa substytutéw napojéw alkoholowych, co jest niezwykle istotne w kontekScie
wspomagania decyzji menedzerskich i prowadzenia dziatai marketingowych gwarantujacych
rzetelne i zgodne z prawem informowanie konsumentéw.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: nazewnictwo, substytuty napojéw alkoholowych, konsument, bezalkoholowe
odpowiedniki napojéw alkoholowych.

Klasyfikacja JEL: D83, M31, M38.

ABSTRACT

Objective: The main aim of the study was to demonstrate how the lack of appropriate regulations
affects the nomenclature used for non-alcoholic equivalents of alcoholic beverages available
on the Polish market, and thus highlight the problems that arise from the lack of regulation for
consumers and producers.

Research Design & Methods: A semantic and comparative analysis of the names appearing on
the labels of non-alcoholic equivalents of alcoholic beverages available on the Polish market was
conducted. The research methods used include desk research and document research, including
legal-dogmatic analysis and observation.

Findings: The lack of clear legal requirements for the nomenclature of non-alcoholic equivalents
of alcoholic beverages was revealed. It was found that there are discrepancies in the names of
products in the product categories studied, and it was established that both products containing up
to 0.5% and those with 0.0% alcohol by volume are mostly labelled under the same name (“non-
-alcoholic”). This can cause a number of doubts not only among consumers, but also among the
entities labelling the goods.

Implications/Recommendations: Given this state of affairs, it would make sense to introduce
regulations to provide guidelines for the nomenclature and labelling of such products in order to
ensure food safety and protect consumers.

Contribution: Using proper, accurate nomenclature on alcoholic beverage substitutes is crucial
for supporting management decision-making and conducting marketing activities that guarantee
reliable and lawful information for consumers.
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Article type: original article.

Keywords: nomenclature, alcohol substitute drinks, consumer, non-alcoholic equivalents
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1. Wprowadzenie

Mimo dynamicznego rozwoju segmentu bezalkoholowych odpowiednikéw
napojéw alkoholowych! (czyli napojéw zawierajacych do 0,5% obj. alk.) nie ma
odrebnych przepiséw w zZywnoSciowym prawie unijnym, ktore regulowatyby
funkcjonowanie sektora tych produktéw. Nieuregulowana w jednoznaczny sposob
kwestia nazewnictwa produktéw, ktére stanowia bezalkoholowe odpowiedniki
napojéw alkoholowych, moze wzbudzaé wiele watpliwosci nie tylko wsrdd produ-
centéw i podmiotéw znakujacych towary, ale przede wszystkim wsréd konsu-
mentéw. Kwestie te stajg si¢ wazne, poniewaz w ostatnich latach na polskim rynku
mozna zaobserwowa¢ dynamiczny rozwdj segmentu bezalkoholowych odpowied-
nikéw napojow alkoholowych. W sprzedazy dostgpne sg piwa i wina bezalkoho-
lowe oraz substytuty napojow spirytusowych. Sposréd wymienionych produktow
najpopularniejsze na rynku polskim sa piwa. Polska zajmuje czwarte miejsce
wsréd krajow Unii Europejskiej pod wzgledem wielkoSci produkcji sprzedane;j
piwa bezalkoholowego (Kokole, Llopis i Anderson 2022). Sektor tych produktéw
w ostatnich latach rozwinat si¢ bardzo intensywnie, a w 2018 r. odnotowal wzrost
az 0 80% w poréwnaniu z rokiem poprzednim (Alkohol w Polsce... 2020). Réwniez
w kategorii win bezalkoholowych rok do roku odnotowuje si¢ dwucyfrowy wzrost
sprzedazy wynoszacy ponad 40% (Goérka 2022). Ponadto w ostatnich kliku latach
producenci w odpowiedzi na potrzeby i oczekiwania nabywcow zaczynaja wprowa-
dza¢ na rynek substytuty napojow spirytusowych (Mazurkiewicz 2022).

Jedna z przyczyn szybkiego i1 intensywnego rozwoju segmentu bezalkoholowych
odpowiednikéw napojéw alkoholowych jest to, ze produkty o zawartosci alkoholu
0,0% sg atrakcyjng alternatywa dla oséb, ktdre ze wzgledoéw zdrowotnych, spotecznych
czy kulturowych nie mogg lub nie chcg spozywac alkoholu (Koztowski i in. 2021).

W zwiazku z dynamicznym rozwojem rynku substytutéw napojéw alkoholo-
wych i rosngcym zainteresowaniem konsumentéw tg grupg produktéw w ostatnich
latach powstalo wiele opracowaf naukowych dotyczacych tej tematyki. Skupiaja
si¢ one jednak przede wszystkim na metodach produkcji substytutéw napojéw
alkoholowych (w szczegdlnosci piw) (Jackowski i Trusek 2018, Salanta i in. 2020,
Koztowski i in. 2021), ich wtasciwosciach (Salomon, Jasifiska i Napiorkowski 2018),

' OkreSlenie ,,bezalkoholowe odpowiedniki napojéw alkoholowych™ jest uzywane w niniejszym
artykule zamiennie z okresleniem ,,substytuty napojéw alkoholowych”.
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a takze ich dostgpnosci i konsumpcji (Kokole, Llopis i Anderson 2022, Anderson
i Kokole 2023). Niewiele uwagi poSwigca si¢ natomiast problematyce wtaSciwego
zdefiniowania i zaklasyfikowania tej kategorii produktéw. Stad tez w niniejszym
artykule podjeto prébe wypelnienia luki w tym zakresie.

Problemem badawczym podjetym w niniejszej pracy jest wigc odpowiedZ na
pytanie, czy konieczne jest prawne uregulowanie nazewnictwa substytutéw napojow
alkoholowych w kontekscie zapewnienia bezpieczenstwa zywnoSci i ochrony
konsumenta oraz wspierania branzy alkoholowej w prowadzeniu odpowiedzialnego
marketingu. GIéwnym celem artykutu jest zatem wykazanie, jak brak jednoznacz-
nych wytycznych prawnych dotyczacych nomenklatury w sektorze produktéw bezal-
koholowych wptywa na stosowane nazewnictwo bezalkoholowych odpowiednikéw
napojow alkoholowych dostgpnych na rynku polskim, a tym samym zwrdcenie uwagi
na potencjalne problemy, jakie wigza si¢ z brakiem uregulowania kwestii wlaSciwego
nazewnictwa dla konsumentéw, producentéw i podmiotéw znakujacych towary.
Celem uzupetniajacym analizy jest ustalenie, czy produkty catkowicie pozbawione
alkoholu, tj. 0,0%, i produkty zawierajace do 0,5% obj. alk. (ktére réwniez sa zali-
czane do kategorii napojéw bezalkoholowych) sg etykietowane pod takg sama nazwa.

2. Nazewnictwo bezalkoholowych odpowiednikéw napojow
alkoholowych w swietle regulacji krajowych i unijnych

Zgodnie z unijnymi wymaganiami prawnymi kazdy produkt spozywczy musi
posiada¢ wilasciwg dla charakteru produktu nazwe (Rozporzadzenie Parlamentu
Europejskiego... 2011). W pierwszej kolejnoSci nalezy stosowa¢ nazwe prawng
zgodnie z wymaganiami art. 17 ust. 1 rozporzadzenia nr 1169/20112. W przypadku
produktéw bedacych substytutami napojéw alkoholowych nie wskazano takiej
nazwy i wedtug dalszej treSci rozporzadzenia w takiej sytuacji nalezy stosowaé
nazwe zwyczajowa lub — jesli taka nie istnieje — nazwe opisowa. Zgodnie z zapisami
zawartymi w rozporzadzeniu nr 1169/2011 nazwa zwyczajowa to: ,,nazwa, ktéra
jest akceptowana jako nazwa Srodka spozywczego przez konsumentéw w pafstwie
czlonkowskim, w ktérym zywnoS¢ ta jest sprzedawana, bez potrzeby jej dalszego
wyjasniania”, natomiast nazwa opisowa oznacza ,,nazwe zawierajacg opis Srodka
spozywczego, a W razie potrzeby réwniez jego zastosowania, ktory jest wystar-
czajaco jasny, aby umozliwi¢ konsumentom poznanie rzeczywistego charakteru
tego Srodka spozywczego i odréznienie go od innych produktéw, z ktérymi moze
zosta¢ pomylony”. Odnoszac si¢ do nazewnictwa bezalkoholowych odpowiednikéw
alkoholi, nalezy rowniez przywota¢ polska Ustawe z dnia 26 pazdziernika 1982 r.
o wychowaniu w trzezwosci i przeciwdziataniu alkoholizmowi. W ustawie tej nie

2 Petne nazwy rozporzadzen Parlamentu Europejskiego i Rady (UE) przywotanych w niniej-
szym artykule znajduja si¢ w literaturze.
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zostaly zdefiniowane bezalkoholowe odpowiedniki napojéw alkoholowych, podano
jedynie definicj¢ napoju alkoholowego. Wedtug zapiséw tej ustawy nap6j alkoholowy
jest produktem przeznaczonym do spozycia, zawierajagcym alkohol etylowy pocho-
dzenia rolniczego w stezeniu przekraczajacym 0,5% obj. alk. Analizujac ten zapis,
mozna zatozy¢, ze napdj o zawartosci alkoholu ponizej 0,5% to napdj bezalkoholowy.

W zwiazku z powyzszym w przypadku piw pozbawionych alkoholu uznaje
si¢, Zze powszechnie stosowana przez producentéw nazwa to ,,piwo bezalkoho-
lowe”. P. Kalinowski (2020) wskazuje, ze okreSlenie to jest powszechnie znane
polskiemu konsumentowi, wigc stosowanie go jako nazwy zwyczajowe;j tej kategorii
produktéw nie powinno budzi¢ watpliwoSci. Podobne jest stanowisko reprezen-
tantéw krajowego przemystu piwowarskiego, ktérzy twierdza, ze zgodnie z polskim
prawem za piwo bezalkoholowe uznaje si¢ piwo, w ktérym zawarto$¢ alkoholu nie
przekracza 0,5% catkowitej objetosci (0% Alkoholu... 2020, Rewolucja 0,0%...
2022). Zgodnie z takim podejSciem kategoria ta obejmuje zaréwno piwa catkowicie
pozbawione alkoholu (tj. te 0 0,0% obj. alk.), jak i te o iloSci alkoholu etylowego
w zakresie od 0,01% do 0,05%.

Odmienng sytuacj¢ mozna zaobserwowa¢ w przypadku nazewnictwa win
pozbawionych alkoholu. Obecnie obowiazuja nowe wymogi dla win odalkoholi-
zowanych zawarte w rozporzadzeniu nr 2021/2117, w ktérym wprowadzono m.in.
regulacje w zakresie uzywania okreSlenia ,,odalkoholizowany” dla wybranych
produktéw sektora win (Nowe unijne wymogi... 2022). OkreSlenia tego nalezy
uzywac, jezeli rzeczywista zawartoS§¢ alkoholu produktu nie przekracza 0,5% obj.
W rozporzadzeniu nr 2021/2117 nie pojawia si¢ jednak nazwa ,,wino bezalkoho-
lowe”, mimo Ze jest ona powszechnie stosowana na polskim rynku. W zwigzku
z tym uzywanie takiej nazwy dla wybranych produktéw sektora winiarskiego
moze budzi¢ watpliwoSci w zakresie legalnoSci jej stosowania. Nalezy takze
zaznaczy¢, ze brak szczegétowych wytycznych dotyczacych zasad stosowania
okreslenia ,,wino bezalkoholowe” nie oznacza, Ze uzywanie wspomnianej nazwy
jest niedozwolone (Kalinowski 2022). Ponadto w rozporzadzeniu nr 2021/2117 nie
wyszczegolniono w definicjach produktéw winiarskich catkowicie pozbawionych
alkoholu, czyli tych o zawartosci 0,0%, poniewaz w zwigzku z powyzsza definicjq
wina odalkoholizowane bgdg stanowi¢ nie tylko wina o 0,0% obyj. alk., ale réwniez
te o znikomej zawartoSci etanolu do 0,5%.

Podczas ustalania wtaSciwej nazwy substytutéw napojéw spirytusowych nalezy
uwzgledni¢ szczegdlowe regulacje dotyczace tej kategorii napojéw alkoholowych
(Kalinowski 2020). W unijnym prawie obowigzuje rozporzadzenie nr 2019/787,
zgodnie z ktérym zakazuje si¢ stosowania nazw prawnych dozwolonych w ramach
kategorii napojow spirytusowych i oznaczef geograficznych napojéw spirytusowych
w opisie, prezentacji lub etykietowaniu jakiegokolwiek napoju niespelniajacego
wymogdéw okreslonych dla tej kategorii lub oznaczenia geograficznego. Ponadto do
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wymienionego wyzej rozporzadzenia zostaty opublikowane wytyczne® (dotyczace
wdrazania niekt6rych przepiséw zwigzanych z etykietowaniem zawartych w rozpo-
rzadzeniu nr 2019/787), w ktérych skupiono si¢ na praktycznym wyjaSnieniu prze-
piséw dotyczacych etykietowania, w tym m.in. kwestii stosowania nazw prawnych,
wyrazefl ztozonych czy odniesien. Co wiecej, w opublikowanych wytycznych
wyszczegdlniono punkt ,,3.4. Napoje nisko/bezalkoholowe nawigzujace do nazw
napojéw spirytusowych”, w ktérym podano przyktady niedozwolonego etykie-
towania tego typu produktéw, takie jak: bezalkoholowy nap6j spirytusowy/napéj
spirytusowy bez alkoholu, gin o zerowej zawartoSci alkoholu oraz bezalkoholowa
whisky. Wskazane nazwy zostaty podane jako przyktady niewtaSciwego etykie-
towania, poniewaz odnoszg si¢ do napojéw spirytusowych, przy jednoczesnym
twierdzeniu, zZe dany napdj nie zawiera alkoholu. Wedtug wytycznych do rozpo-
rzadzenia nr 2019/787 ,.kazdy napdj, ktérego nazwa nawigzuje do nazwy napoju
spirytusowego (czy to w wyrazeniu ztozonym, czy w formie odniesienia), jest
zawsze napojem alkoholowym”. Jest to nawigzanie do stosownych zapiséw, zgodnie
z ktérymi caty alkohol zawarty w produkcie musi pochodzi¢ ze wskazanego w nim
napoju spirytusowego, wobec tego nie jest mozliwe nawigzanie do napoju spirytu-
sowego w nazwie napoju bezalkoholowego. Mimo Ze rozporzadzenie nr 2019/787,
jak réwniez wytyczne opublikowane w nawigzaniu do tego rozporzadzenia odnosza
si¢ do kwestii nazewnictwa substytutéw napojow spirytusowych, nie okre§lono
w nich, jakich nazw w stosunku do tych produktéw ma uzy¢ producent czy podmiot
znakujacy towary. Tymczasem produkty te s3 w coraz wigkszej iloSci dostgpne na
rynku, wobec czego istnieje konieczno$¢ nadania im wiasciwej nazwy, ktéra bedzie
poprawna, biorgc pod uwage obowigzujace przepisy prawa europejskiego, i ktdra
bedzie rzetelnie informowac konsumenta, z jakim produktem ma do czynienia.

3. Metodyka badawcza

Aby zrealizowa¢ sformutowane cele badawcze, wykorzystano metode¢ desk
research (analiza danych zastanych), metod¢ badania dokumentéw oraz metode
obserwac;ji (Lisinski i Szarucki 2020).

W pierwszym etapie badafi w celu zweryfikowania obecnego stanu wiedzy
przeprowadzono analiz¢ danych zastanych (wtérnych), w tym analiz¢ treSci oraz
dostepnych danych statystycznych, a takze dokonano przekrojowej analizy i poréw-
nania danych historycznych (Bednarowska 2015), koncentrujac si¢ szczegdlnie na
tematyce substytutéw napojéw alkoholowych (nazewnictwa, rynku tych produktow
w Polsce itp.), bezpieczenstwa zywnosci i ochrony konsumenta.

3 Zawiadomienie Komisji Wytyczne dotyczgce wdrazania niektérych przepiséw dotyczacych
etykietowania zawartych w rozporzadzeniu Parlamentu Europejskiego i Rady (UE) 2019/787 z dnia
17 kwietnia 2019 . ...
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Nastepnie przeprowadzono kwerende istniejacych regulacji prawnych, ktore
dotycza nazewnictwa bezalkoholowych odpowiednikéw napojoéw alkoholowych,
w tym aktéw prawnych, takich jak ustawy, rozporzadzenia oraz wytyczne. Zasto-
sowano metod¢ badania dokumentéw (w tym analize prawno-dogmatyczng), ktéra
polega na gromadzeniu, selekcji, opisie i naukowej interpretacji interesujacych
badacza faktéw. Giéwng zaleta wspomnianej metody jest mozliwo$¢ przeprowa-
dzenia analizy poréwnawczej (komparatywnej) okreslonych wynikéw, danych,
zjawisk oraz proceséw (Mréz-Jagietto i Wolanin 2013, Wisniewska 2023).

Poniewaz badanie dokumentéw spetnia gtownie funkcj¢ uzupetniajacy
w stosunku do badafi obserwacyjnych i eksperymentalnych (Mréz-Jagietto
1 Wolanin 2013), kolejnym kluczowym etapem pracy byta analiza nazw stosowa-
nych przez producentéw i podmioty znakujace towary na rynku polskim w odnie-
sieniu do bezalkoholowych odpowiednikéw napojéw alkoholowych. W tym celu
wykorzystano metode obserwacji, ktéra uznawana jest za najbardziej elemen-
tarng metode poznania empirycznego, polegajaca na celowym (ukierunkowanym
i zamierzonym) oraz systematycznym postrzeganiu badanego przedmiotu, procesu
Iub zjawiska (Mroczko 2014). W badaniu przedmiotowym zastosowano rodzaj
obserwacji ukrytej, gdyz zostalo ono przeprowadzone w miejscach publicznych
(Gajda 2014), a podmioty znakujace towary nie zostaty poinformowane o tym, ze
stosowane przez nich nazwy substytutéw napojéw alkoholowych beda zbadane.
Przeprowadzony proces obserwacji sktadat si¢ z kilku etapéw. W pierwszej kolej-
nosci dokonano wyboru miejsca badania, w ktérym mozliwe bylo zrealizowanie
zatozonych celéw — byty to sklepy majace w swoim asortymencie bezalkoho-
lowe odpowiedniki napojow alkoholowych. Badanie przeprowadzono w okresie
listopad—grudzien 2022 r. na terenie Trojmiasta. Celowo uwzgledniono tylko
produkty dostepne w ogdlnopolskich sieciach supermarketéw i hipermarketéw,
poniewaz sklepy w ramach danej sieci oferuja jednakowy asortyment w catej
Polsce. W zwigzku z tym mozna uznaé, ze badane produkty odzwierciedlaja asor-
tyment polskiego rynku. W analizie nazw substytutow napojow spirytusowych
dodatkowo uwzgledniono produkty dostgpne w ofercie specjalistycznych sklepéw
internetowych, poniewaz w sieciach supermarketéw i hipermarketéw dostgpnych
byto jedynie kilka produktéw. Kolejnym etapem obserwacji byto postrzeganie,
gromadzenie i utrwalanie pozyskanych danych z etykiet substytutéw napojow
alkoholowych z wykorzystaniem techniki obserwacji fotograficznej. Ostatni etap
badania polegat natomiast na wyciagnigeciu wnioskéw z obserwacji oraz interpre-
towaniu uzyskanych danych w ramach analizy semantycznej i poréwnawczej nazw
stosowanych przez podmioty znakujace towary na etykietach bezalkoholowych
odpowiednikéw napojéw alkoholowych.

Do analizy nazw stosowanych na etykietach piw i napojéw piwnych pozbawio-
nych alkoholu wybrano tacznie 70 produktéw tej kategorii. Wsrdd nich znalazly si¢
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wszystkie bezalkoholowe odpowiedniki piw i napojéw piwnych oferowane przez
trzy najwigksze browarnicze koncerny w Polsce. Produkty te stanowig 60% calej
préby badawczej. W tym miejscu nalezy zaznaczy¢, ze wedtug A. Klimkiewicz,
K. Obtakowskiej i A. Bartosiewicza (2021) wspomniane koncerny browarnicze
stanowig wigkszo§¢ (prawie 80%) rynku piw w Polsce (uwzgledniajac produkcje
sprzedang w hektolitrach). Wszystkie produkty tych podmiotéw deklarowane sa
jako catkowicie pozbawione alkoholu (obj. 0,0% obj. alk.). Dlatego w przedmio-
towej analizie uwzgledniono réwniez wybrane produkty innych producentéw,
ktérzy obok produktéw catkowicie pozbawionych alkoholu oferujg takze warianty
bezalkoholowe w obj. do 0,5% obj. alk. W zwigzku z tym pozostate 40% analizo-
wanych piw i napojéw piwnych to produkty wprowadzane na rynek przez browary
Srednie, rzemieSlnicze i regionalne. Wsrdd wszystkich badanych produktéw znaczna
cz¢§¢, bo az 76% badanych towaréw, to produkty catkowicie pozbawione alkoholu,
czyli deklarowane jako 0,0%, podczas gdy pozostata czgs¢ (24%) zawierata do
0,5% obj. alk. 33% badanych artykutéw to produkty bedgce napojami piwnymi,
za ktére uznaje si¢ — zgodnie z praktyka rynkowa — polaczenie piwa z napojem
bezalkoholowym, takim jak np. lemoniada czy sok.

Do analizy nazw win pozbawionych alkoholu wybrano — analogicznie jak
w przypadku piw i napojéw piwnych — 70 produktéw tej kategorii. Odnoszac si¢
do wynikéw badan zaprezentowanych przez S. Bonin i P. Czarneckiego (2021),
mozna zatozyé, ze jest to znaczna czg$¢ rynku tych produktéw w Polsce. Autorzy
w swoich badaniach dostgpnosci win bezalkoholowych na stotecznym rynku ziden-
tyfikowali 73 produkty nalezace do tej kategorii. Wsréd badanych substytutéw win
41% stanowig produkty catkowicie odalkoholizowane (0,0% obj. alk.), natomiast
pozostata czgs$¢ (59%) to produkty uznawane w Polsce za bezalkoholowe, czyli
zawierajace nie wiecej niz 0,5% ob;. alk.

Jesli chodzi o analize nazw substytutéw napojoéw spirytusowych kategorii,
takich jak whisky, gin, rum i wdédka, niemozliwe byto dobranie préby, ktéra
bytaby iloSciowo identyczna z prébami wybranymi do analizy w przypadku piw
i win, poniewaz produkty te na polskim rynku nie sa dostepne w takiej liczbie.
W zwigzku z tym do analizy nazw substytutéw napojow spirytusowych wybrano
facznie 19 produktéw. Sposrdéd nich 63% to napoje deklarowane jako catkowicie
pozbawione alkoholu (tj. 0,0%), natomiast pozostate 37% stanowig produkty, ktdre
zgodnie z deklaracja producenta zawierajg etanol w iloSci do 0,5%.

4. Nazewnictwo bezalkoholowych odpowiednikéw napojow
alkoholowych stosowane na rynku w swietle badan wtasnych
W tabeli 1 przedstawiono zestawienie dotyczace stosowanych nazw substytutow

napojéw alkoholowych wraz z procentowym udzialem wystepowania danej nazwy
w§rdd analizowanych produktow.
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Tabela 1. Zestawienie dotyczace stosowanych nazw substytutéw napojéw alkoholowych
wraz z procentowym udziatem wystgpowania danej nazwy wsréd badanych produktow
Udziat procentowy
Nazwa produktu na polskiej etykiecie® Liczba produktéw n;}\s;?\g/(gzvéiinlig:;l;i h
produktéw (%)
Substytuty piw
Piwo bezalkoholowe 43 91,5
Piwo 4 8.5
Substytuty napojow piwnych

Bezalkoholowy nap6j piwny, piwo 7 304
bezalkoholowe z lemoniada

Bezalkoholowy nap6j piwny 5 21,7
Napdj bezalkoholowy typu radler na bazie piwa 4 174
bezalkoholowego

Mix piwa bezalkoholowego z lemoniada 174
Piwo bezalkoholowe z lemoniada 2 8,7

Piwo bezalkoholowe z napojem 44

Substytuty win

‘Wino bezalkoholowe 32 4577
(Bezalkoholowy) napdj na bazie wina 8 114
dealkoholizowanego/odalkoholizowanego

Napdj otrzymany/uzyskany z wina 7 10,0
odalkoholizowanego

Alcohol free/alkoholfrei 4 5.7
Bezalkoholowe + nazwa szczepu winogron 3 43
Napdj z wina bezalkoholowego 3 43
Napdj na bazie wina gronowego, 2 29
dealkoholizowany

Bezalkoholowy napdj na bazie 2 29
niefermentowanego soku z winogron

‘Wino dealkoholizowane 2 29
Nazwa wtasna + 0,0% 2 29
Napdj bezalkoholowy 2 29

Zero napdj gronowy 1 14

0,0% napdj gronowy 1 1.4
Napdj gronowy dealkoholizowany 1 14
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cd. tabeli 1
Udziat procentowy
Nazwa produktu na polskiej etykiecie® Liczba produktéw naﬁi;s;g\{)v 2&%13:22 h
produktéw (%)
Substytuty wodki
Wédka bezalkoholowa — nap6j 0% 3 X
Substytuty whisky
Bezalkoholowy drink 1 X
Napdj na bazie dealkoholizowanej whisky 1
Whisky bezalkoholowa — napdj 1
Substytuty rumu
Rum bezalkoholowy 1 X

—
X

Rum bezalkoholowy — napdj

Substytuty ginu

Gin bezalkoholowy, nap6j 0%

Bezalkoholowy drink
Gin bezalkoholowy 0%
Destylat bezalkoholowy

— W=
X | X | X | X |X

Nap6j bezalkoholowy ze sktadnikami
pochodzenia ro§linnego i innymi aromatami
naturalnymi, z dodatkiem substancji stodzacych

2 W analizie nazw nie uwzgledniono okreslefi dotyczacych: rodzaju piwa (ciemne, pszeniczne, aroma-
tyzowane itd.), informacji o smaku, filtracji, pasteryzacii itp., rodzaju wina (czerwone, biate, ré6zowe,
musujace, wytrawne, pétwytrawne, stodkie itd.), rodzaju szczepéw wymienionych w poszczegdélnych
nazwach, nazw wlasnych marek i firm zawartych w nazwie.

Zrédto: opracowanie wlasne.

Analiza nazw sektora bezalkoholowych piw wykazata, ze nazwa ,,piwo bezal-
koholowe” jest powszechnie stosowana przez producentéw zaréwno w przypadkow
produktéw catkowicie pozbawionych alkoholu (0,0%), jak i tych zawierajacych do
0,5% etanolu. Jesli chodzi o sektor piw, nie wystepuje rozbiezno$¢ nazw uzywanych
przez producentéw lub inne podmioty znakujace. Jedynie w przypadku czterech
produktow stwierdzono odstgpstwo od tej reguty. Na etykietach tych napojow
widniata nazwa ,,piwo” i byly to piwa o zawartosci do 0,5% obj. alk. Nazwy stoso-
wane na etykietach napojow piwnych r6znia si¢ w zaleznoSci od producenta, jednak
we wszystkich przypadkach w nazwie uzywane byto okreslenie ,,piwo bezalkoho-
lowe”. Uzyskane wyniki s3 zgodne ze stanowiskiem P. Kalinowskiego (2020), ktéry
wskazuje, ze nazwa ,,piwo bezalkoholowe” jest powszechnie znana wsrdd polskich
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konsumentow, wigc stosowanie jej jako nazwy zwyczajowej tej kategorii produktéw
nie powinno budzi¢ watpliwosci. Nalezy réwniez zaznaczy¢, ze w przypadku
piw i napojoéw piwnych o zawartoSci alkoholu 0,0% w nazwie produktu produ-
cenci zamieszczajg dopisek odnoszacy si¢ do objetoSciowej zawartosci alkoholu,
tj. ,alk. 0,0% obj.”. Sposrdéd analizowanych produktéw catkowicie pozbawionych
alkoholu (53 produkty) w nazwie tylko jednego piwa nie zawarto takiej informaciji.
Wszystkie badane produkty catkowicie pozbawione alkoholu majg na etykiecie
przedniej wyszczegdlniong informacje o 0,0% zawartoSci alkoholu w produkcie,
podczas gdy w przypadku napojow zawierajgcych do 0,5% obj. alk. na etykiecie
frontowej nie podano takiej informacji. Przyczyng takiego znakowania jest praw-
dopodobnie cheé¢ odréznienia przez producentéw wspomnianych produktéw od
tych, ktére mimo Ze sa nazywane bezalkoholowymi, w rzeczywistoSci zawieraja
niewielka dawke alkoholu, w obj. do 0,5%.

W przypadku win pozbawionych alkoholu najczgdciej uzywang nazwa jest ,,wino
bezalkoholowe” (45,7%). Czesto stosowane sa réwniez okreSlenia ,,(bezalkoholowy)
napdj na bazie wina dealkoholizowanego / odalkoholizowanego” (11,4%) oraz
,(bezalkoholowy) napdj na bazie wina dealkoholizowanego/odalkoholizowanego”.
Jak pokazano w tabeli 1, nie ma jednej nazwy, ktéra bytaby powszechnie stosowana
na polskim rynku w odniesieniu do produktéw sektora win pozbawionych alko-
holu. Warto podkre§lié, ze najczesSciej wystepujaca nazwa ,,wino bezalkoholowe”
jest uzywana zaréwno w przypadku win o zawartosci do 0,5% obj. alk., jak i tych
0 0,0% obj. alk. Inne wymienione nazwy takze sg stosowane w odniesieniu do
produktéw catkowicie pozbawionych alkoholu, jak réwniez tych o minimalnej
jego zawartoSci (do 0,5%). Jak wynika z przeprowadzonego badania, okreslenie
,wino odalkoholizowane” nie jest obecnie stosowane na rynku polskim, mimo ze
od 2 grudnia 2021 r. obowiazuja zapisy zawarte w rozporzadzeniu nr 2021/2117,
ktére wprowadzaja okreSlenie ,,odalkoholizowane” dla wybranych produktéw
sektora win.

W wyniku przeprowadzonej analizy stwierdzono, ze rowniez nazwy uzywane
w odniesieniu do substytutéw napojow spirytusowych sg rézne, mimo ze towary te
nalezg do jednego sektora produktéw. Wsrdd zaprezentowanych nazw pojawiajg si¢
m.in. takie, jak ,,rum bezalkoholowy” czy ,.gin bezalkoholowy”, co w mysl zapis6w
cytowanego wczesniej rozporzadzenia nr 2019/787 stanowi klasyczny przyktad
uzycia okre§lenia niedozwolonego. Na tej podstawie mozna stwierdzi¢, ze nadanie
wiladciwej nazwy, a co za tym idzie — odpowiednie etykietowanie produktu, stanowi
problem i wyzwanie dla podmiotéw znakujacych, w tym dystrybutoréw, ktérzy
oferuja na rynku polskim produkty importowane i sg odpowiedzialni za odpo-
wiednie oznakowanie towaru. Z kolei inne stosowane na etykietach nazwy, takie jak
,bezalkoholowy drink” czy ,,destylat bezalkoholowy”, nie informujg konsumenta
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wprost, o jaki rodzaj produktu chodzi. S to nazwy niejednoznaczne, ktére moga
budzi¢ watpliwosci wsrdd konsumentéw co do rodzaju produktu.

Podsumowujac uzyskane wyniki badan, stwierdzono, ze w przypadku wszyst-
kich kategorii produktowych, tj. bezalkoholowych piw, win i substytutéw napojow
spirytusowych, stosowane jest okreslenie ,,bezalkoholowe” w odniesieniu zaréwno
do produktéw 0,0%, jak i tych zawierajacych do 0,5% obj. alk. Uzycie okreslenia
,bezalkoholowe” w nazwach produktéw, ktére zawieraja co prawda niewielka, ale
jednak pewng dawke alkoholu, jest nieprecyzyjne i moze wprowadzi¢ konsumenta
w btad, poniewaz nazwa sugeruje, ze jest to produkt, ktéry w ogdle nie zawiera
alkoholu. Co wigcej, znakowanie produktéw zawierajacych do 0,5% obj. alk. nazwa
,bezalkoholowy” moze by¢ specyficznym przyktadem zafatszowania produktu,
ktéry wigze si¢ z nieprawidtowym oznakowaniem. Mowa tu o bezpieczefistwie
informacyjnym, ktérego problematyke poruszyli w swoim artykule M. Smie-
chowska i1 F. Ktobukowski (2017), wskazujac, ze w zwigzku z coraz wigksza rolg
informacji zawartych na opakowaniach bezpieczefistwo informacyjne, definiowane
jako ,,stan, w ktorym informacje zawarte na opakowaniu produktu odzwierciedlaja
rzeczywisty stan Srodka spozywczego”, powinno zosta¢ uznane za kryterium oceny
jakosci bezpieczefistwa zywnoSci.

Poréwnujac uzyskane dane z sytuacjg na rynku migdzynarodowym, zauwazyé
mozna, ze zjawisko okre§lania produktéw zawierajacych niewielkie iloSci alkoholu
mianem bezalkoholowych wystepuje nie tylko w Polsce, ale réwniez w innych
krajach. Réznica polega jednak na ustalonej przez poszczegdlne pafnstwa dopusz-
czalnej zawartoSci alkoholu w produktach bezalkoholowych (odmienne wartoSci
wystepuja nawet w obrebie panstw Unii Europejskiej). Przyktadowo m.in. w Austrii,
Czechach, Belgii, Chorwacji, Portugalii, Niemczech i na Cyprze za napdj bezalko-
holowy uznaje si¢ produkt zawierajacy do 0,5% obj. alk., natomiast w innych krajach
unijnych progi maksymalnej zawartoSci alkoholu sg wyzsze i wynosza np. 1,0%
w Hiszpanii czy 1,2% we Francji i Wtoszech. Wigkszo$¢ krajéw UE oraz kraje,
takie jak m.in. USA, Chiny, Turcja, Australia, Indie (podobnie jak Polska) identy-
fikuje produkty bezalkoholowe jako te o zawartosci alkoholu ponizej 0,5% (Corfe,
Hyde i Shepherd 2020). Wyjatkiem jest Wielka Brytania, gdzie ustalono bardziej
rygorystyczny limit maksymalnej zawartosci alkoholu w produktach, ktére maja
by¢ okreslane mianem bezalkoholowych. Limit ten jest dziesieciokrotnie nizszy niz
np. w Polsce i wynosi do 0,05% obj. alk. (Okaru i Lachenmeier 2022). Co wigcej,
w Wielkiej Brytanii w celu wspierania branzy alkoholowej w prowadzeniu odpowie-
dzialnego marketingu, jak réwniez ochrony konsumentéw, w ramach systemu praw-
nego wprowadzono okreslenia majace w nazwie i etykietowaniu odrézni¢ produkty
o niskiej zawarto$ci alkoholu od tych bezalkoholowych. I tak stosuje si¢ nastepujace
okreslenia: ,,Jow alcohol” (niska zawarto$¢ alkoholu) dla produktéw zawierajacych
nie wigcej niz 1,2%, ,,de-alcoholised” (odalkoholizowany) w przypadku napojéw
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o zawartoSci do 0,5% obj. alk. oraz ,,alcohol free” (bezalkoholowy), jesli zawarto$¢
alkoholu jest nie wigksza niz 0,05%. Istnieje réwniez okreslenie ,,non-alcoholic”
(niealkoholowy/bezalkoholowy), jednak nie moze ono by¢ uzywane w potaczeniu
z nazwa powszechnie kojarzona z alkoholem (wyjatek stanowi wino przeznaczone
wyltacznie do uzytku sakralnego) (Low Alcohol Descriptors... 2018). Analizujac
powyzsze, mozna uznaé, ze w brytyjskim modelu znakowania produktéw nisko-
i bezalkoholowych konsument jest rzetelnie informowany na temat oferowanego
produktu.

Zapewnienie skutecznej ochrony konsumenta i bezpieczefistwa zywnoSci jest
rolg panstwa, poniewaz niedoskonaly mechanizm rynkowy raczej nie jest w stanie
tego zagwarantowa¢ (WiSniewska i Kowalska 2022), czego dowiodta réwniez prze-
prowadzona analiza. Uzyskane dane wskazuja, ze brak odpowiednich jednoznacz-
nych regulacji (zaréwno na poziomie unijnym, jak i krajowym) skutkuje tym, ze
uzywane przez podmioty znakujgce nazwy produktéw sa odmienne dla tozsamych
kategorii produktow. Wystepowanie rozbieznosci nazw produktéw nalezgcych
do tej samej kategorii rodzi pytanie, czy konsument jest wtasciwie informowany
0 nabywanej zywnosci i czy roznorodnos$¢ okreslen tego samego rodzaju produktu
nie wprowadza konsumenta w btad. Obowigzkiem producenta jest bowiem umiesz-
czenie na opakowaniu informacji, ktére powinny by¢ rzetelne i niewprowadzajace
w btad, a takze czytelne i zrozumiate dla przecigtnego konsumenta (Kozik 2019).
Stad tez istotne jest, aby instytucje pafistwowe réwniez wspieraty branz¢ w prowa-
dzeniu odpowiedzialnych dziatah marketingowych, szczegdlnie w przypadku takich
produktow, jak substytuty napojéw alkoholowych.

5. Podsumowanie i wnioski

W artykule odniesiono si¢ do problematyki wtaSciwego nazewnictwa i etykie-
towania substytutéw napojow alkoholowych — kwestii waznej zaréwno z punktu
widzenia ochrony konsumenta oraz bezpieczenstwa zywnoSci, jak i wspierania
przedsigbiorcéw w prowadzeniu odpowiedzialnego marketingu. Z przeprowadzo-
nych badaf wynika, ze stosowane obecnie na rynku polskim nazewnictwo nie
informuje konsumenta w sposéb rzetelny o rzeczywistym charakterze produktu,
ponadto moze wprowadzaé¢ go w biad. Biorac pod uwage problem badawczy,
niniejsza praca potwierdzifa, ze konieczne jest prawne uregulowanie nazewnictwa
substytutow napojéw alkoholowych w celu zapewnienia m.in. bezpieczefnistwa
zywnoSci i ochrony konsumentéw, szczegdlnie konsumentéw wrazliwych, takich
jak kobiety w ciazy czy osoby, ktore ze wzgledu na stan zdrowia i przyjmowane leki
nie mogg spozywac alkoholu.

Wobec tego zasadne byloby wprowadzenie regulacji krajowych i1 unijnych, ktére
zawieralyby wytyczne dotyczace nazewnictwa oraz etykietowania bezalkoholowych
odpowiednikéw napojéw alkoholowych. Istnieje potrzeba stworzenia jednoznacz-
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nych migdzynarodowych standardéw dla produktéw bezalkoholowych, a takze
definicji tych produktéw w celu m.in. okreslenia jasnych wymagan dla podmiotow
znakujacych towary oraz zapewnienia ochrony konsumentéw i umozliwienia im
podejmowania §wiadomych decyzji na podstawie rzetelnych informacji zawar-
tych na etykiecie. Mozliwe, ze w najblizszych latach zostang podjete dziatania na
szczeblu unijnym, aby usystematyzowac nazewnictwo bezalkoholowych odpowied-
nikéw napojéw alkoholowych. Jak zaznaczono w wytycznych do rozporzadzenia
nr 2019/787, w 2021 r. Komisja oglosita przetarg na przeprowadzenie badania
stuzacego dalszej analizie kwestii zwigzanych z etykietowaniem napojéw nisko- lub
bezalkoholowych w celu ustalenia, czy konieczne jest ustanowienie szczegdtowych
przepisow.

Prezentowana w artykule tematyka jest aktualna. Zdaniem autoréw niniejszy
artykut moze stanowié przyczynek do dalszej dyskusji oraz badan w zakresie
wlasciwego nazewnictwa i etykietowania bezalkoholowych odpowiednikéw
napojéw alkoholowych, szczegdlnie ze w ostatnich latach mozna zauwazy¢
tendencj¢ do wzrostu wprowadzania do obrotu napojow cz¢sciowo lub catkowicie
pozbawionych alkoholu. Jako kierunki dalszych badan wskaza¢ mozna badania nad
préba implementacji w Unii Europejskiej modelu prawnego podobnego do tego,
ktory zostat przyjety w Wielkiej Brytanii. Interesujacym kierunkiem badafi bytoby
réwniez zgtebienie tematu z punktu widzenia konsumentéw — poznanie ich wiedzy
i SwiadomoSci w zakresie etykietowania substytutow napojéw alkoholowych.
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STRESZCZENIE

Cel: Proba zdefiniowania i identyfikacji innowacji spotecznie odpowiedzialnych w gospodarce
odpadami komunalnymi w mieScie, a takze wskazanie ich znaczenia.

Metodyka badan: Innowacje spotecznie odpowiedzialne uznano za warunek i szans¢ osiggania
celéw oraz standardéw gospodarki odpadami komunalnymi w miastach. Do takich zaliczono
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rozwigzania, ktére zapewniaja prawnie uregulowang, ekonomicznie uzasadniong i spotecznie
akceptowang hierarchi¢ postepowania z odpadami, a w rezultacie zamykanie obiegéw mate-
rialowych w tej gospodarce. Teoretyczne podstawy badania obejmuja: definiowanie innowacji
spolecznie odpowiedzialnych oraz rozwiniecie celéw i standardéw w gospodarce odpadami
komunalnymi. Empiryczne podstawy zapewnity nieopublikowane dane dotyczace gospodarki
odpadami komunalnymi w spétce eksploatacyjnej Krakowa oraz sprawozdania Prezydenta
Miasta Krakowa z realizacji zadan z zakresu gospodarowania odpadami komunalnymi. Zastoso-
wano statystyczne metody badania dynamiki zmian, struktury badanych kategorii oraz metody
ekonometryczne (regresji).

Wyniki badan: Gmina Miejska Krakéw osiggata w okresie objetym badaniem wymagane
prawem poziomy recyklingu, przygotowania do ponownego uzycia i odzysku innymi meto-
dami niektérych frakeji odpadéw komunalnych. Dochody systemu gospodarowania odpadami
komunalnymi na jednego mieszkafica maja dodatni i istotny statystycznie wptyw na osiggniete
poziomy przygotowania do ponownego uzycia, recyklingu i odzysku.

Whioski: Innowacyjny sposéb organizacji i zarzadzania odpadami, a takze innowacyjne
metody ich segregacji i odbioru zapewniaja osigganie celéw i standardéw w gospodarce odpa-
dami komunalnymi zaréwno obecnie, jak i w przysztoSci.

Wklad w rozwdj dyscypliny: Artykut wnosi nowa wiedze¢ w zakresie poprawy produktyw-
noSci i efektywnoSci gospodarki odpadami komunalnymi, wykorzystania i realizacji zasady
,.zanieczyszczajacy placi” oraz poprawy skutecznoSci zintegrowanych systeméw gospodarki
odpadami komunalnymi.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: innowacje spofecznie odpowiedzialne, odpady komunalne, hierarchia poste-
powania z odpadami, selektywna zbiérka odpadéw, wskazniki nagromadzenia odpadéw.

Klasyfikacja JEL: G28, H41, H76, 138, O36.

ABSTRACT

Objective: To define, identify and evaluate socially responsible innovations of municipal waste
management in the city.

Research Design & Methods: Socially responsible innovations were considered a condition and
an opportunity to achieve municipal waste management goals and standards in cities. These include
solutions that ensure a legally regulated, economically justified and socially acceptable hierarchy
of waste management and, as a result, closing the material cycles in this economy. The theoretical
background covers definitions of socially responsible innovations and the development of goals
and standards in municipal waste management. The empirical basis comprises unpublished data
on municipal waste management from a company working in Krakow and reports produced by
the Mayor’s Office of the City of Krakow on the implementation of tasks in municipal waste
management. Econometric (regression) and statistical methods for studying the dynamics of
changes and the structure of the categories examined were used.

Findings: In the period under consideration, the Municipality of Krakow achieved the legally
required levels of recycling and preparation for reuse and recovery of some fractions of municipal
waste. The income of the municipal waste management system per capita has a positive and



Spotecznie odpowiedzialne innowacje... 125

statistically significant impact on the levels of preparation for reuse, recycling and recovery that
were achieved.

Implications/Recommendations: Innovative organisation and management as well as
innovative methods of waste segregation and collection ensure that the goals and standards in
municipal waste management will continue to be achieved.

Contribution: The article contributes new knowledge on improving the productivity and
efficiency of municipal waste management, the use and implementation of the “polluter pays”
principle and improving the effectiveness of integrated municipal waste management systems.

Article type: original article.

Keywords: socially responsible innovations, municipal waste, waste management hierarchy,
selective waste collection, waste generation indicators.

1. Wprowadzenie

Problematyka podjeta w niniejszym artykule wpisuje si¢ w nurt poszukiwan holi-
stycznego podejScia do gospodarki odpadami komunalnymi w miastach przyszfosci.
Podejscie to wymaga integracji naukowych probleméw zarzadczych i ekonomiczno-
-finansowych, inzynierii Srodowiska, a takze eksperckich doswiadczef. W prze-
prowadzonych badaniach integracja taka byta mozliwa, poniewaz autorzy artykutu
reprezentujg rézne dyscypliny i miejsca pracy. Celem opracowania jest proba
odpowiedzi na pytanie, jak zmienia si¢ gospodarka odpadami komunalnymi i czy
odpowiada ona standardom miasta przyszio$ci? Postawiona hipoteza zaktada, ze
innowacje spotecznie odpowiedzialnie to warunek i szansa osiggania celow oraz
standardéw gospodarki odpadami komunalnymi w miastach. Najwazniejszym
kryterium tych innowacji powinno by¢ zapewnienie prawnie uregulowanej,
ekonomicznie uzasadnionej i spotecznie akceptowanej hierarchii postgpowania
z odpadami, a w rezultacie zamykanie obiegéw materialowych w tej gospodarce.
W artykule ograniczono si¢ do dokonania syntezy teoretycznych podstaw innowacji
spotecznie odpowiedzialnych, wskazania przestanek/potrzeb wdrazania innowacji
w gospodarce odpadami komunalnymi oraz wykorzystania uzyskanych wynikéw
badaf nad skutecznoScig wdrazanych rozwigzan w zintegrowanym systemie gospo-
darki odpadami komunalnymi w Krakowie w latach 2014-2020".

! Kwestie zwigzane z systemem gospodarki odpadami komunalnymi w Krakowie oméwione
zostaty w artykule autorstwa E. Kotcza i M. Ziétko (2021), w ktérym dokonano oceny i analizy
zadowolenia i Swiadomo§$ci mieszkaficéw Krakowa, jezeli chodzi o wspomniany system, na podsta-
wie publicznie dostepnych danych. W niniejszy artykule przedstawiono z kolei wyniki oryginalnych
i niepublikowanych w statystyce publicznej badan oraz danych pozyskanych z ewidencji analitycz-
nej jednej z najwazniejszych spétek zintegrowanego systemu gospodarki odpadami komunalnymi
w Krakowie, jak réwniez ze sprawozdan Prezydenta Miasta Krakowa z realizacji zadan z zakresu
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Artykut stanowi wktad w rozwdj dyscyplin, takich jak nauki o zarzadzaniu
i jakoSci, ekonomia i finanse, inzynieria Srodowiska oraz gérnictwo i energetyka.
Przedstawione w nim wyniki badan przyczyniajg si¢ do poszerzenia wiedzy doty-
czacej poprawy efektywnoSci gospodarki odpadami komunalnymi oraz wykorzy-
stania zasady ,,zanieczyszczajacy ptaci”.

2. Spotecznie odpowiedzialne innowacje niezbednym czynnikiem
rozwoju gospodarki odpadami komunalnymi w miastach

W literaturze przedmiotu wyrédznia si¢ kilka typéw innowacji uwzgledniaja-
cych spoteczng odpowiedzialno$§¢ biznesu (corporate social responsibility, CSR),
a mianowicie: innowacje spoleczne (social innovation), odpowiedzialne innowacje
(responsible innovation), zrownowazone innowacje (sustainable innovation),
innowacje odpowiedzialne spotecznie (socially responsible innovation), innowacje
Srodowiskowe (environment innovation), ekoinnowacje (eco-innovation) oraz
zielone innowacje (green innovation) (Lis i Sudolska 2018).

Poczatki koncepcji spotecznie odpowiedzialnych innowacji s3 zwigzane z inno-
wacjami spotecznymi (Canestrino, Bonfanti i Oliaee 2015). Termin corporate social
innovation zostal po raz pierwszy uzyty w 1999 r. przez R.M. Kanter w ,,Harvard
Business Review” (Kanter 1999). Autorka podkreslita, ze przedsiebiorstwa przecho-
dzgce na spofecznie odpowiedzialne inwestowanie ,,widza potrzeby spotecznoSci
jako mozliwosci rozwijania pomysiéw i demonstrowania technologii bizneso-
wych, znajdowania i obstugi nowych rynkéw oraz rozwigzywania dtugotrwatych
probleméw biznesowych”.

W literaturze przedmiotu nie ma jednej definicji terminu spotecznie odpowie-
dzialnych innowacji (Canestrino, Bonfanti i Oliaee 2015). Wedtug P. Mirvisa i in.
(2016) spotecznie odpowiedzialne innowacje tacza unikalny zestaw aktywdéw korpo-
racyjnych, w tym zdolnoSci zarzadcze oraz umiejgtnosci w tworzeniu rozwigza
ekonomicznych, spotecznych i Srodowiskowych w celu realizacji zasad zréwno-
wazonego rozwoju. Jak twierdzg M. Dionisio i E.R. de Vargas (2020), spotecznie
odpowiedzialne inwestowanie jest szerszg koncepcjg, ktéra obejmuje nie tylko
zmiany wewnetrzne poprzez efektywne zarzadzanie i integracje wszystkich funkcji
wewnetrznych organizacji, lecz takze zmiany zewnetrzne, w tym potrzebe nawig-
zania partnerstwa z zewngtrznymi interesariuszami (np. rzagdami, organizacjami
pozarzadowymi, spoleczefistwem obywatelskim) w celu znalezienia strategicznego
sposobu na osiggnigcie przewagi konkurencyjnej oraz zyskéw, zaréwno ekonomicz-
nych, jak i spotecznych, poprzez opracowywanie nowych pomystéw, instytucji,
sposobow pracy, produktéw, ustug, modeli biznesowych i procesow. T. Jayakumar

gospodarowania odpadami komunalnymi. Poszerza on zatem wiedzg¢ o Zrédtach zadowolenia miesz-
kaficéw Krakowa, wynikajacych z wdrazania spotecznie odpowiedzialnych innowacji.
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(2017) podkreslita natomiast, ze o spotecznie odpowiedzialnych innowacjach mozna
moéwié wtedy, gdy organizacja wykorzystuje innowacje, aby odréznié si¢ od konku-
rencji, osiggnaé przewage konkurencyjna (wyniki organizacyjne) oraz stworzy¢
wspdlng warto$¢ (wyniki spofeczne).

3. Zapotrzebowanie na spotecznie odpowiedzialne innowacje
w gospodarce odpadami komunalnymi

Jest wiele powodéw do poszukiwania spotecznie odpowiedzialnych, innowacyj-
nych rozwigzafi w gospodarce odpadami komunalnymi w miastach. Sg to w szcze-
gblnosci postepujaca urbanizacja i wzrost znaczenia gospodarstwa domowego,
wytwarzajgcego odpady komunalne. W obszarach zurbanizowanych zuzywa si¢
ponad 75% energii produkowanej na $wiecie, co odpowiada za ponad 80% emisji
dwutlenku wegla (Wasowicz, Famielec i Chetkowski 2018).

Na mocy Dyrektywy Parlamentu Europejskiego i Rady 2008/98/WE z dnia
19 listopada 2008 r. w sprawie odpadéw oraz uchylajacej niektére dyrektywy
(Dz. Urz. UE L 312 z 22.11.2008, z p6Zn. zm.; zwana ,,dyrektywa 2008/98/ WE”),
zmienionej dyrektywa Parlamentu Europejskiego i Rady (UE) 2018/851 z dnia
30 maja 2018 r. (Dz.U.UE.L.2018.150.109), zwana nadal nowa dyrektywa, wpro-
wadzono europejska hierarchie postepowania z odpadami, ktérej podlega réwniez
gospodarka odpadami komunalnymi. Zalozenia tej hierarchii siggaja kofica
lat 70. XX w. Przyjmuje si¢, ze w Europie zostata ona po raz pierwszy sformuto-
wana przez holenderskiego naukowca i polityka Adrianusa Lansinka, ktory zapro-
ponowat ja w holenderskim parlamencie w 1979 r. (Parto i in. 2007). Hierarchia
ta uwzgledniona zostata nastgpnie we ,,Wspdlnotowej strategii gospodarki odpa-
dami™?, w ktérej stwierdzono, ze zapobieganie jest ,,pierwszg wytyczng’, podczas
gdy odpady, ktérych powstaniu nie mozna zapobiec, najlepiej poddac recyklingowi
Iub ponownie wykorzystaé; odpady, ktérych nie mozna poddaé recyklingowi lub
ponownie wykorzystaé, nalezy unieszkodliwi¢ (Van Ewijk i Stegemann 2016).
Scisty porzadek zwigzany z hierarchizacjg dziatan w zakresie gospodarki odpa-
dami zostat wprowadzony do prawodawstwa UE dopiero na mocy przywotanej
dyrektywy ramowej w sprawie odpadéw z 2008 r. i zmienionej w 2018 r.

Sposéb postepowania z odpadami, zgodnie ze wspdlnotowymi zasadami legi-
slacji, zostat przeniesiony przepisami Ustawy z dnia 14 grudnia 2012 r. o odpadach
(t,j. Dz.U. 2022 poz. 699) na grunt prawa krajowego. Zgodnie z tymi zasadami
zaleca si¢ pozadana, §ciSle okreslong kolejnos$¢ dziatafi zwigzanych z gospodarka
odpadami: 1) zapobieganie powstawaniu odpadéw, 2) przygotowanie do ponownego

2 Communication from the Commission to the Council and to the Parliament on a Community
Strategy for Waste Management, 18 September 1989, SEC (89) 934 final, 20.
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uzycia, 3) recykling, 4) inne metody odzysku, np. odzysk energii oraz 5) unieszko-
dliwianie.

Zgodnie z art. 18 ustawy o odpadach kazdy, kto podejmuje dziatania powodujace
lub mogace powodowac powstanie odpadéw, powinien takie dziatania planowac,
projektowac i prowadzi¢ przy uzyciu takich sposobéw produkcji lub form ustug
oraz surowcéw i materiatow, aby w pierwszej kolejnosci zapobiegaé powstawaniu
odpadéw lub ograniczaé ilo§¢ odpadéw i ich negatywne oddziatywanie na zycie
i zdrowie ludzi oraz na Srodowisko, w tym przy wytwarzaniu produktéw, zaréwno
podczas, jak i po zakoficzeniu ich uzycia. Odpady, ktérych powstaniu nie udato
sie zapobiec, posiadacz odpadéw w pierwszej kolejnoSci jest obowigzany poddac
odzyskowi. Odzysk ten polega na przygotowaniu odpadéw przez ich posiadacza
do ponownego uzycia lub poddaniu recyklingowi, a jezeli nie jest to mozliwe
z przyczyn technologicznych lub nie jest uzasadnione z przyczyn ekologicznych lub
ekonomicznych — poddaniu innym procesom odzysku. Co istotne, poprzez recykling
nalezy rozumie¢ takze recykling organiczny polegajacy na obrébce tlenowej, w tym
kompostowaniu, lub obrébce beztlenowej odpaddw, ktore ulegajg rozktadowi biolo-
gicznemu w kontrolowanych warunkach przy wykorzystaniu mikroorganizméw,
w wyniku ktérego powstaje materia organiczna lub metan.

4. Osiggane cele i standardy gospodarki odpadami komunalnymi
jako rezultat innowacji wprowadzonych w systemach
gospodarowania odpadami

Wdrozona w Polsce w potowie 2013 r. ,,reforma odpadowa”, bedaca nastgp-
stwem przyjecia przez Sejm Rzeczypospolitej Polskiej ustawy z dnia 1 lipca
2011 r. o zmianie ustawy o utrzymaniu czysto$ci i porzadku w gminach?, stanowita
znaczacg innowacje w organizacji gminnych systeméw gospodarowania odpadami
w Polsce. Reforma ta, ktérej gtéwnym inicjatorem byt 6wczesny Minister Srodo-
wiska Andrzej Kraszewski, zblizyla krajowy system gospodarowania odpadami
komunalnymi do systeméw w krajach tzw. starej Unii, w ktérych gmina jest
podmiotem odpowiedzialnym za zarzadzanie strumieniem odpadéw komunalnych.
Pozwala to na sprawniejszg organizacj¢ systeméw, wykorzystanie efektow synergii
oraz ograniczenie zbednych emisji gazoéw cieplarnianych, a takze umozliwia kiero-
wanie strumienia odpadéw do przetwarzania w sprawniejszych instalacjach, ktére
uzyskatly dofinansowanie ze Srodkéw pomocowych i moga skuteczniej przetwarzaé
odpady komunalne i odpady poprocesowe, powstajagce w wyniku przetwarzania
odpadéw komunalnych. Co réwniez istotne, reforma systemu gospodarowania odpa-
dami umozliwita samorzadom szczebla gminnego skuteczniejsza kontrole osiggania

3 Ustawa z dnia 13 wrze$nia 1996 r. o utrzymaniu czystosci i porzgdku w gminach, tj. Dz.U. 2022
poz. 2519.
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celow w gospodarce odpadami komunalnymi, w szczegdlno$ci celéw zwigzanych
z osigganiem poziomoéw recyklingu odpadéw komunalnych.

Wdrozenie reformy odpadowej wigzato si¢ takze z ustaleniem nowych celéw
i standardéw w gospodarowaniu odpadami komunalnymi w gminach.

5. Innowacyjne cele gospodarki odpadami komunalnymi

W Dyrektywie Parlamentu Europejskiego i Rady (UE) 2018/851 z dnia 30 maja
2018 r. zmieniajacej dyrektywe 2008/98/WE w sprawie odpadéw wskazano dla
krajéw cztonkowskich Wspdlnoty kolejne cele gospodarowania odpadami, prowa-
dzgce do przyjecia zasad gospodarki o obiegu zamknigtym. W mysl tej dyrektywy
»aby zapewni¢ zgodnoS$¢ z celami niniejszej dyrektywy oraz przej$¢ na europejska
gospodarke o obiegu zamknigtym o wysokim poziomie efektywnego wykorzystania
zasobow, pafnstwa cztonkowskie przyjmuja Srodki stuzace do osiggnigcia nastepu-
jacych celow:

—do 2025 r. przygotowanie do ponownego uzycia i recykling odpadéw komunal-
nych zostang zwiekszone wagowo do minimum 55%,

—do 2030 r. przygotowanie do ponownego uzycia i recykling odpadéw komunal-
nych zostang zwiekszone wagowo do minimum 60%,

—do 2035 r. przygotowanie do ponownego uzycia i recykling odpadéw komunal-
nych zostang zwigckszone wagowo do minimum 65%”.

Aby zwiekszy¢ skutecznoS§¢ gminnych systeméw gospodarowania odpadami
komunalnymi, w znowelizowanej dyrektywie cele odnosza si¢ nie tylko do iloSci
odpadéw surowcowych: papieru, metali, tworzyw sztucznych i szkta (tzw. PMTS),
zawartych w odpadach komunalnych, ale takze do catego strumienia odpadéw
komunalnych z wytgczeniem odpadéw budowlanych i rozbiérkowych pochodzenia
komunalnego. Cele te zostaty przeniesione na grunt prawa polskiego. Podstawowe
cele gospodarowania odpadami komunalnymi wprowadzane sg systematycznie
poprzez nowelizacje Ustawy z dnia 13 wrze$nia 1996 r. o utrzymaniu czystoSci
1 porzadku w gminach (t.j. Dz.U. 2022 poz. 2519) — w ten sposéb dokonywana jest
petna implementacja celéw okreSlonych w przywotanych dyrektywach. W zakresie
celéw zwigzanych z osigganiem pozioméw przygotowania do ponownego uzycia
i recyklingu odpadéw komunalnych w ustawie uszczegétowiono cele dyrek-
tywy w sprawie odpadéw, wprowadzajac konieczne poziomy dla kolejnych lat
— w perspektywie do 2035 r. (rys. 1). Niezbedny poziom przygotowania do ponow-
nego uzycia i recyklingu zwigksza si¢ z 20% w 2021 r. do 65% w 2035 r.

Poczawszy od 2021 r. zmieniony zostat sposdb obliczania poziomdéw przygoto-
wania do ponownego uzycia i recyklingu odpadéw komunalnych (Rozporzadzenie
Ministra Klimatu i Srodowiska z dnia 3 sierpnia 2021 r. ...), zgodnie z ktérym
poziom ten nalezy rozumiec¢ jako stosunek facznej masy odpadéw komunalnych
przygotowanych do ponownego uzycia i poddanych recyklingowi, pochodzacych
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—O— Poziom przygotowania do ponownego uzycia i recyklingu odpadéw komunalnych

Rys. 1. Cele gospodarowania odpadami komunalnymi w zakresie pozioméw przygotowania
do ponownego uzycia i recyklingu odpadéw komunalnych w Polsce

Zrédto: opracowanie wlasne na podstawie Ustawy z dnia 13 wrzesnia 1996 r. o utrzymaniu czystosci
i porzadku w gminach i jej nowelizacji.

z danej gminy, do facznej masy odpadéw komunalnych wytworzonych na terenie
tej gminy. Nowy sposéb obliczania pozioméw recyklingu utrudnia wielu gminom
mozliwo$¢ sprostania wymogom ustawowym.

6. Wybrane standardy w gospodarce odpadami komunalnymi

Na mocy Rozporzadzenia Ministra Klimatu i Srodowiska z dnia 10 maja 2021 r.
w sprawie sposobu selektywnego zbierania wybranych frakcji odpadéw (Dz.U. 2021
poz. 906) wprowadzono standardy dotyczace selektywnego zbierania odpadow
komunalnych, zblizone do standardéw obowigzujacych w wielu krajach Europy
Zachodniej, obligujace gminy do wprowadzenia selektywnego zbierania w nieru-
chomosciach co najmniej nastepujacych frakcji odpadéw komunalnych:
1) papieru,
2) szkfta,
3) metali,
4) tworzyw sztucznych,
5) odpadéw opakowaniowych wielomaterialowych,
6) bioodpaddw.
Wprowadzony przepisami rozporzadzenia standard zaktada, ze odpady komu-
nalne nalezy zbiera¢ selektywnie z podziatem na cztery podstawowe frakcje:
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1) papier, w tym odpady z tektury, odpady opakowaniowe z papieru i odpady
opakowaniowe z tektury, zbiera si¢ w pojemnikach lub workach koloru niebie-
skiego, oznaczonych napisem ,,papier’;

2) szkto, w tym odpady opakowaniowe ze szkta, zbiera si¢ w pojemnikach lub
workach koloru zielonego z napisem ,,szkto”. Ponadto szkto moze by¢ zbierane
razem lub w podziale na szkto bezbarwne i kolorowe. Je§li chodzi o segregacje
szkta, bezbarwne zbierane bedzie w biatych pojemnikach oznaczonych napisem
,»szkto bezbarwne”, a kolorowe w pojemnikach (lub workach) koloru zielonego
z napisem ,,szkto kolorowe”;

3) metale i tworzywa sztuczne, w tym odpady opakowaniowe z metali, odpady
z tworzyw sztucznych, w tym odpady opakowaniowe z tworzyw sztucznych, oraz
odpady opakowaniowe wielomaterialowe, zbiera si¢ w pojemnikach lub workach
koloru zéttego, oznaczonych napisem ,,metale i tworzywa sztuczne”;

4) bioodpady zbiera si¢ w pojemnikach lub workach koloru bragzowego z napisem
,,D10”.

Ponadto frakcja, ktéra podlega obowigzkowi odbierania na mocy przepisow
Ustawy z dnia 13 wrze$nia 1996 r. o utrzymaniu czystosci i porzadku w gminach,
jest frakcja niesegregowanych zmieszanych odpadéw komunalnych, tzw. frakcja
resztkowa. Dla frakcji tej ustawodawca nie wprowadzit wymogéw kolorystycznych.
Odpady te, zgodnie ze standardami ustalonymi przez wigkszo$§¢ gmin i podmiotow
odbierajacych odpady komunalne od wtaScicieli nieruchomosci, beda gromadzone
w pojemnikach szarych lub czarnych. W mysl przepiséw rozporzadzenia wymaog
selektywnego zbierania odpadéw bedzie uwazany za spetniony, jezeli na terenie
gminy selektywnie zbierane frakcje odpadéw zbierane sa w spos6b opisany
w rozporzadzeniu w miejscu ich wytworzenia, a takze na terenach przeznaczonych
do uzytku publicznego. Dla gmin oznacza to konieczno$S¢ wyposazenia zar6wno
mieszkahcow, jak i terendw przeznaczonych do uzytku publicznego w odpowiednie
pojemniki (albo worki). Okres przejSciowy, po ktérym we wszystkich gminach
w Polsce nalezato przyjaé standardy dotyczace selektywnego zbierania odpadéw,
uptynat z dniem 30 czerwca 2021 r. Po okresie dowolnosci w systemach odbie-
rania i zbierania odpadéw komunalnych w Polsce przyjecie spdjnych standardow
stanowito innowacje, istotnie wptywajaca na ksztattowanie si¢ strumieni odpadéw
zbieranych w sposéb selektywny.

7. Proba oceny spotecznie odpowiedzialnych innowacji
zintegrowanego systemu gospodarki odpadami komunalnymi
w Krakowie

Wdrozenie nowych zasad gospodarki odpadami komunalnymi, a w szczegdl-
noSci przyjecie w kolejnych latach innowacyjnych — spofecznych i ekonomicznych
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— celéw oraz standardéw gospodarowania odpadami, wptyneto istotnie na zwigk-
szenie efektywnoS$ci wielu gminnych systemow gospodarowania odpadami.
Poprawa ta jest szczeg6lnie widoczna na terenie Gminy Miejskiej Krakéw, gdzie
reforma odpadowa zostata wdrozona w sposéb nowatorski — w trybie in house.
Zadania zwigzane z zarzadzaniem systemem gospodarowania odpadami, w tym
przetwarzanie odpadéw, powierzono miejskiej spéice komunalnej — Miejskiemu
Przedsigbiorstwu Oczyszczania Sp. z 0.0. (Uchwata Nr LII/697/12 Rady Miasta
Krakowa z dnia 11 lipca 2012 r. ...). Gmina, poprzez sprawowany nadzor wiasci-
cielski, ma wptyw na funkcjonowanie instalacji stuzacych do zagospodarowania
odpadéw komunalnych, do ktérych kierowane sa odpady komunalne odbierane
z nieruchomoSci przez podmioty wytonione w drodze przetargu. Gmina dyspo-
nuje instalacja do termicznego przeksztatcania odpadéw, w ktérej przeksztalcaniu
termicznemu poddawana jest czg§¢ niesegregowanych (zmieszanych) odpadéw
komunalnych powstajacych na terenie gminy oraz odpady powstajace po przetwo-
rzeniu odpadéw komunalnych.

Wdrozenie innowacyjnego w skali kraju systemu gospodarowania odpadami
komunalnymi oraz przyjecie nowatorskich celéw i standardow w gospodarce
odpadami wplyneto istotnie na skuteczno$¢ wspomnianego systemu. Skuteczno$é
te nalezy rozumie¢ jako wysoka efektywnoS¢ ekonomiczng i ekologiczng selektyw-
nego zbierania odpadéw komunalnych, osigganie wymaganych prawem poziomow
przygotowania do ponownego uzycia i recyklingu odpadéw komunalnych oraz
samofinansowanie systemu gospodarowania odpadami komunalnymi z optat pobie-
ranych od mieszkancow. Tak rozumiana i osiggana skuteczno$¢ systemu przyczynia
si¢ do realizacji zasady ,,zanieczyszczajacy placi”.

W tabeli 1 przedstawiono informacje na temat masy odpadéw komunalnych (bez
odpadéw budowlanych i rozbiérkowych) odebranych z nieruchomosci w Krakowie
w latach 2014-2020.

Masy odpaddéw odbieranych z nieruchomosci w Krakowie i ich struktury przed-
stawiono na rys. 2.

Uzyskane wyniki badaf dotyczace iloSci odpadéw komunalnych powstajacych
na terenie Gminy Miejskiej Krakow wskazujq na znaczng dynamike wzrostu iloSci
odpadow odbieranych i zbieranych w mieScie. Silny trend wzrostowy odnotowy-
wany byl w latach 2014-2019. W 2020 r. nastapit spadek iloSci wytworzonych
odpadéw do poziomu z 2018 r., co najprawdopodobniej wynikato z trwajacej wtedy
pandemii COVID-19, skutkujacej znacznym ograniczeniem ruchu turystycznego,
a takze wprowadzeniem zdalnego trybu pracy przez wielu pracodawcéw. Jesli
chodzi o analizowany okres, nieznaczny wzrost ilo$ci odbieranych niesegrego-
wanych (zmieszanych) odpadéw komunalnych odnotowano w latach 2014-2018,
a w 2020 r. znaczacy spadek. Ilosci odpadéw surowcowych zbieranych w sposéb
selektywny byly w calym analizowanym okresie stabilne, zwrdcono jednak uwage
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na zmieniajace si¢ ilo$ci odpadéw odbieranych w poszczegdlnych frakcjach
(papieru, metalu i tworzyw sztucznych oraz szkta), co wynikalo z r6znych metod
selektywnego zbierania odpadéw w latach 2014-2018 oraz 2019-2020 (w tym
wymuszanych nowymi zasadami sanitarnymi odbioru odpadéw z gospodarstw
z chorymi na COVID-19, m.in. oddzielnego odbioru odpadéw z takich gospo-
darstw).
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Rys. 2. Masy odpadéw komunalnych (bez odpadéw budowlanych i rozbiérkowych) odebrane
z nieruchomosci zlokalizowanych na terenie Krakowa w latach 2014-2020

Zrédto: opracowanie whasne na podstawie analiz stanu gospodarki odpadami komunalnymi w Gminie
Miejskiej Krakéw oraz sprawozdan Prezydenta Miasta Krakowa z realizacji zadaf z zakresu gospoda-
rowania odpadami komunalnymi za lata 2014-2020.

W strukturze odpadéw zbieranych uwage zwraca dominacja odpadéw niesegre-
gowanych, zauwaza si¢ jednak wyrazny spadek ich ciezaru. Zmniejsza si¢ cigzar
zebranych metali i tworzyw sztucznych.

W analizowanym okresie 2014-2020 nastapit silny wzrost iloSci odpadow
ulegajacych biodegradacji, zbieranych i odbieranych w sposéb selektywny, co jest
dowodem skutecznego wdrozenia innowacyjnych systeméw zbierania odpadéw
komunalnych w Krakowie.

Potwierdza to osigganie podstawowych wskaznikéw poprawy standardéw
gospodarki odpadami komunalnymi (rys. 3). Analizujac wskaZniki nagromadzenia
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masy odpadéw dla poszczegdlnych frakeji rodzajowych, stwierdzono wystgpujacy
od 2018 r. spadek wskaznika nagromadzenia niesegregowanych (zmieszanych)
odpadéw komunalnych, przy jednoczesnym istotnym wzroScie wartoSci wskaz-
nikéw nagromadzenia odpadéw ulegajacych biodegradaciji, zbieranych w spos6b
selektywny. W calym analizowanym okresie 2014-2020 wskazniki nagromadzenia
odpadéw surowcowych utrzymywaty si¢ na stabilnym poziomie. Nalezy jednak
zwréci¢ uwage, ze w latach 2014-2018 selektywna zbidrka odpadéw komunal-
nych o wlasciwoSciach surowcowych prowadzona byta w systemie zbierania tzw.
odpaddéw suchych (tacznie papieru, metali oraz tworzyw sztucznych), co wptywa
na niepetng poréwnywalnoS$¢ wartoSci wskaznikow nagromadzenia poszczegol-
nych frakcji materiatowych w tym okresie. Wzrost wskaZnikéw nagromadzenia dla
frakcji zbieranych w sposéb selektywny Swiadczy o wdrazaniu standardéw gospo-
darowania odpadami komunalnymi, zwigzanych z obowigzkowym selektywnym
zbieraniem wybranych frakcji odpadéw komunalnych.
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Rys. 3. Wskazniki nagromadzenia masy odpadéw dla Krakowa w latach 2014-2020

Zrédto: opracowanie whasne na podstawie bazy danych BDL GUS, analiz stanu gospodarki odpa-
dami komunalnymi w Gminie Miejskiej Krakéw, sprawozdan Prezydenta Miasta Krakowa z reali-
zacji zadan z zakresu gospodarowania odpadami komunalnymi za lata 2014-2020 oraz raportow
o stanie miasta Krakowa za lata 2014-2020.
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Widrazaniu tych standardéw dowodzi réwniez systematycznie malejacy udziat
niesegregowanych (zmieszanych) odpadéw komunalnych w ogdlnej masie odpadow
komunalnych (tabela 2).

Tabela 2. Udziat niesegregowanych (zmieszanych) odpadéw komunalnych oraz odpadéw
zbieranych w sposdb selektywny w calym strumieniu odpadéw komunalnych w Gminie
Miejskiej Krakéw w latach 2014-2020 (w %)

Wyszczeg6lnienie 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Niesegregowane (zmieszane) odpady | 6545 | 61,65 | 6531 | 6394 | 63,63 | 59,09 | 52,84
komunalne

Odpady komunalne zbierane selek- 34,55 | 38,35 | 34,69 | 36,06 | 36,37 | 4091 | 47,16
tywnie (bez odpadéw budowlanych
i rozbidrkowych)

Lacznie odpady komunalne (bez odpa- | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
déw budowlanych i rozbiérkowych)

Zrédto: opracowanie wlasne na podstawie analiz stanu gospodarki odpadami komunalnymi w Gminie
Miejskiej Krakéw oraz sprawozdan Prezydenta Miasta Krakowa z realizacji zadaf z zakresu gospoda-
rowania odpadami komunalnymi za lata 2014-2020.

Zaréwno wielkoSci wskaZznikéw nagromadzenia odpadéw komunalnych ustalone
dla poszczegdlnych frakcji rodzajowych, jak i wyliczenia udziatu odpadéw zbiera-
nych w sposéb selektywny w ogélnej masie odpadéw komunalnych powstajacych
na terenie Gminy Miejskiej Krakow wskazuja, ze przyjecie standardéw zwigzanych
z obowigzkiem selektywnego zbierania wybranych frakcji odpadéw komunalnych
przyczynilo si¢ do zwigkszenia masy odpadow zbieranych w sposob selektywny.
Wptyneto réwniez na wzrost iloSci odpadéw poddawanych recyklingowi oraz
wzrost osigganych przez miasto Krakéw wskaznikéw przygotowania do ponow-
nego uzycia, recyklingu i odzysku innymi metodami niektérych frakcji odpadéw
komunalnych (rys. 4).

Cele przyjete w gospodarce odpadami komunalnymi, zmieniajace si¢ standardy
i podlagajace ustawicznym zmianom krajowe prawo w zakresie gospodarowania
odpadami miaty istotny wptyw na koszty gospodarowania odpadami komunalnymi
w Krakowie, jak rowniez na poziom dochodéw gminy z tytutu pobranych optat
za gospodarowanie odpadami komunalnymi. Weryfikacji skutecznoSci gospodaro-
wania odpadami komunalnymi dla wybranych jednostek samorzadowych w Polsce
dokonano m.in. z wykorzystaniem metod statystycznych (korelacji liniowej Pear-
sona, regresji liniowej, analizy wskaznikowej i wariancji ANOVA)*. Ograniczona
objetos¢ artykutu pozwala przywotaé jedynie cze§¢ wynikéow uzyskanych dla
Krakowa (tabela 3).

4 Badania takie przeprowadzono dla potrzeb rozprawy doktorskiej (Chetkowski 2022).
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Rys. 4. Poziomy przygotowania do ponownego uzycia, recyklingu i odzysku innymi metodami
odpadéw surowcowych osiggnigte w latach 2014-2020 na tle pozioméw wymaganych prawem

Zrédto: opracowanie wiasne na podstawie sprawozdan Prezydenta Miasta Krakowa z realizacji
zadaf z zakresu gospodarowania odpadami komunalnym za lata 2014-2020.

Aby ocenic kierunek i natezenie wspdtzaleznoSci pomigdzy wybranymi wskaz-
nikami finansowymi i technicznymi poréwnywanych jednostek samorzadowych,
obliczono wspéiczynniki korelacji liniowej r-Pearsona oraz przetestowano ich staty-
styczng istotno$é.

Dokonana analiza korelacji liniowej wskazata, ze w Krakowie wystepuje
dodatnia i statystycznie istotna zalezno§¢ pomig¢dzy dochodem systemu gospoda-
rowania odpadami komunalnymi przypadajacymi na jednego mieszkafca objetego
systemem, na jeden miesigc, wynikajacym z opfat za gospodarowanie odpadami
komunalnymi wnoszonych do gmin, a osiggnigtymi poziomami recyklingu, przy-
gotowania do ponownego uzycia i odzysku innymi metodami niektérych frakcji
odpadéw komunalnych — wspéiczynnik korelacji dla lat 20142020 wynosi 0,9754
przy wartoSci prawdopodobiefistwa testowego p = 0,000. Oznacza to, ze wraz ze
wzrostem dochodu systemu gospodarowania odpadami komunalnymi na jednego
mieszkafica objetego systemem, na jeden miesigc, Srednio rosng osiggniete poziomy

5 W badaniach, ktérych wyniki przedstawiono w niniejszym artykule, szacowano modele
regresji dla szeregéw czasowych. Autorzy byli $wiadomi koniecznoSci zbadania, czy nie wystepuje
kointegracja szeregéw czasowych, poniewaz taka sytuacja wymagataby wprowadzenia zmiennych
przyrostowych do modelu. Nie stwierdzono jednak takiej konieczno$ci, bowiem — po sprawdzeniu
— regresja pozorna nie zachodzita. Warto$¢ testu autokorelacji Durbina-Watsona nie byta nizsza
od wspoélczynnika determinacji. Przyjete i zastosowane modele mozna zatem uznaé za wlasciwe,
a uzyskane wyniki analizy za wiarygodne, jeSli chodzi o udzielanie odpowiedzi na postawione
pytanie badawcze.
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recyklingu, przygotowania do ponownego uzycia i odzysku innymi metodami
niektérych frakcji odpadéw komunalnych. Ponadto stwierdzono dodatnie i istotne
zaleznoSci pomigdzy dochodem systemu gospodarowania odpadami komunalnymi
na jednego mieszkafica objetego systemem, na jeden miesigc, a udzialami odpadéw
zebranych selektywnie w catej masie odpadéw komunalnych: wraz ze wzrostem
dochodéw systemu gospodarowania odpadami komunalnymi na jednego miesz-
kafica objetego systemem, na jeden miesigc, Srednio rosng udzialty odpadéw zebra-
nych selektywnie w catej masie odpadéw komunalnych.

Badajac zalezno$¢ przyczynowo-skutkowg wystepujaca pomigdzy wskaznikami
finansowymi 1 technicznymi, ktére decydujg o osigganiu celéw w gospodarowaniu
odpadami komunalnymi, zastosowano modelowanie ekonometryczne. Oszacowano
parametry liniowych modeli ekonometrycznych, dzigki ktérym mozna ustalié, jakie
sg kierunki oddziatywania przedmiotowych zmiennych. Zbadano m.in. zaleznos§¢
osiggnigtych poziomoéw recyklingu, przygotowania do ponownego uzycia i odzysku
innymi metodami niektérych frakcji odpadéw komunalnych od dochodu systemu
gospodarowania odpadami komunalnymi na jednego mieszkafica, wyznaczajgc
funkcje liniowg okreSlong wzorem:

f(x)=y=a-x+b.

Opisuje ona trend ksztattowania si¢ pozioméw recyklingu, przygotowania do
ponownego uzycia i odzysku innymi metodami odpadéw komunalnych w zalez-
nosci od Sredniego miesigcznego dochodu systemu gospodarki odpadami na
jednego mieszkafica.

W powyzszym réwnaniu:

— a jest wspdtczynnikiem kierunkowym definiujagcym kat nachylenia funkcji
w odniesieniu do osi 0X,

— b jest wyrazem wolnym, bedacym rze¢dna punktu przecigcia prostej, ktéra jest
wykresem tej funkcji z osig 0Y.

Tabela 3. Funkcja regresji liniowej opisujaca zalezno$¢ osiggnigtych pozioméw recyklingu (Y)
od §redniomiesi¢cznego dochodu systemu gospodarowania odpadami komunalnymi na jednego
mieszkanca (X), dla systemu gospodarowania odpadami komunalnymi w Krakowie, w latach
2014-2020

Parametr Warto§¢ Btad standardowy R?
Wyraz wolny —-122,1200 16,4671 0.9513
Wspétezynnik kierunkowy 77132 0,7801 ’

Zrédto: opracowanie wlasne.

Ustalony wspétezynnik determinacji R?, okreSlajacy stopiefi, w jakim osza-
cowana funkcja regresji wyjasnia zmienno$¢ zmiennej y, wynidst 0,9513. Wspot-
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czynnik ten, przyjmuje wartosci z przedziatu od 0 do 1; im warto$¢ blizsza jest 1,
tym lepsze jest dopasowanie funkcji regresji do danych empirycznych.

Z przeprowadzonych analiz ekonometrycznych wynika, ze dochody systemu
gospodarowania odpadami komunalnymi na jednego mieszkanca objetego
systemem, na jeden miesigc, majg dodatni i istotny statystycznie wplyw na osig-
gnigte poziomy przygotowania do ponownego uzycia, recyklingu i odzysku
innymi metodami niektérych frakcji odpadéw: wzrost dochodéw miesigcznych
systemu gospodarowania odpadami komunalnymi na jednego mieszkafca obje-
tego systemem o 1 z powoduje wzrost osiggnietych pozioméw recyklingu, przy-
gotowania do ponownego uzycia i odzysku innymi metodami niektorych frakcji
odpaddéw Srednio o ok. 7,713 punktéw procentowych.

Dokonujac analizy innowacyjnego systemu gospodarowania odpadami komu-
nalnymi, nie sposéb pomina¢ zagadnien zwigzanych ze skutecznoscig selektywnej
zbidérki odpadéw komunalnych w konteks$cie zmian sezonowych powstawania
réznych frakcji odpadéw komunalnych (rys. 5).
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Rys. 5. Selektywna zbidrka odpadéw komunalnych w Krakowie w poszczegélnych miesigcach
w latach 2014-2020

Zrédto: opracowanie wlasne.

Szczegoblnie istotny i wyrazny jest wptyw pory roku na wielko$¢ strumienia
odpadéw zielonych. Jak pokazano na rys. 5, kazdego roku ilo§¢ odebranych
odpadéw zielonych znaczaco wzrasta w miesigcach wiosennych i jesiennych,
a w okresie zimowym osigga minima. W zakresie gospodarowania odpadami
kuchennymi poczawszy od 2019 r., kiedy w Krakowie wprowadzona zostata inno-
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wacja polegajaca na selektywnym zbieraniu odpadéw kuchennych, nastgpit istotny
wzrost iloSci tych odpaddw, zbieranych w sposéb selektywny. Nowy system zbie-
rania odpadéw komunalnych doprowadzit réwniez do wyraznego zmniejszenia
masy generowanych odpadéw zmieszanych. Znaczaca obserwowana zmienno§¢é
iloSci generowanych odpadéw zielonych w przeciaggu roku wptywa istotnie na
wielko§¢ catego strumienia odpadéw komunalnych. W zwigzku z tym niezbedny
jest monitoring i zarzadzanie procesem zbierania odpadéw, ich dostarczania oraz
zagospodarowania w poszczegdlnych instalacjach, nie tylko w cyklach rocznych,
ale takze dziennych i tygodniowych, co stanowi szczegélne wyzwanie dla zarza-
dzajacego zintegrowanym systemem gospodarki odpadami komunalnymi miasta.
W opracowaniu dowiedziono, ze innowacje organizacyjne, technologiczne, prawne,
zarzadcze 1 biznesowe wspieraja realizacje tych zadafi. Samorzadowy model zarza-
dzania gospodarkg odpadami komunalnymi, funkcjonujacy w Krakowie od ponad
150 lat, w ktérym w latach 2012-2022 wprowadzono innowacje i ktéry zostat
zmodyfikowany, okazuje si¢ skuteczny w osigganiu celow i standardéw tej gospo-
darki, w tym spotecznych.

8. Zakonczenie

Przedstawione w niniejszym artykule rozwazania pozwolily zweryfikowaé
hipotez¢ badawczg — innowacje spofecznie odpowiedzialne to warunek i szansa
osiggania celéw oraz standardéw gospodarki odpadami komunalnymi w miastach.

Na podstawie analizy dokumentéw Zrédtowych oraz przeprowadzonych badaf
wlasnych mozna stwierdzi¢, ze Gmina Miejska Krakéw osiagata w catym okresie
objetym badaniem wymagane prawem poziomy recyklingu, przygotowania do
ponownego uzycia i odzysku innymi metodami niektérych frakcji odpadéw komu-
nalnych (papieru, metali, tworzyw sztucznych i szkta). Taki stan rzeczy zdaje si¢
wynikaé z innowacyjnego sposobu organizacji krakowskiego systemu gospodaro-
wania odpadami komunalnymi opartego na formule in house, zapewniajacej gminie
stabilnoS¢ systemu w zakresie przetwarzania odpadéw. Przetwarzanie to nastepuje
w odpowiadajacych wspotczesnemu stanowi techniki instalacjach do przetwarzania
i przeksztalcania odpadéw. O skutecznoSci krakowskiego systemu gospodaro-
wania odpadami komunalnymi §wiadczy réwniez to, ze wszystkie koszty gospoda-
rowania odpadami komunalnymi sg pokrywane ze §rodkéw finansowych pocho-
dzacych z pobranych optat.

Warto podkresdli¢, ze przeprowadzone badania pokazaty, iz dochody z gospoda-
rowania odpadami komunalnymi w Gminie Miejskiej Krakéw na jednego miesz-
kafica maja dodatni i istotny statystycznie wplyw na osiggnigte poziomy przygoto-
wania do ponownego uzycia, recyklingu i odzysku.

Rewizja tzw. odpadowej dyrektywy ramowej z 2018 r., ktérej najwazniejsze usta-
lenie w sprawie pigciostopniowej hierarchii postgpowania z odpadami jest obecnie
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wdrazane, ma nastgpi¢ w II kwartale 2023 r. Oryginalng ocen¢ realizowanych
kierunkéw zmian w gospodarce odpadami komunalnymi w Swietle tej dyrektywy
przedstawiono w opracowaniu (Kabacifiski i Podgorski 2022), ktérego autorzy
potwierdzili konieczno$¢ dalszego zmniejszania iloSci odpadéw, zapobiegania ich
powstawaniu oraz poprawy ich selektywnego zbierania. Inicjatywy spotecznej
odpowiedzialnoSci powinny polegaé nie tylko na kontynuowaniu dotychczaso-
wych dziataf, ale takze na intensyfikowaniu takich innowacji, jak: zapobieganie
powstawaniu odpadéw zywnoSciowych, zmniejszanie ilosci odpadéw zywnoScio-
wych zgodnie ze strategia ,,od pola do stotu”, wprowadzenie rozszerzonej odpo-
wiedzialnoSci producentéw nie tylko dla wyrobéw opakowaniowych, ale takze
np. produktéw widkienniczych i obuwia. Do szczegdlnych inicjatyw spotecznych
tej dyrektywy nalezg otwarte konsultacje publiczne na portalu Komisji Europejskiej
»Wyraz swoja opini¢”. Podsumowanie odpowiedzi i analiza dziatah zwigzanych
z konsultacjami miaty zosta¢ opublikowane po 2022 r. Przeprowadzane badania
i ich empiryczne wyniki oméwione w niniejszym artykule stanowia wazny wktad
w takie konsultacje i wspierajg kolejne pomysty badawcze®.

Potrzeba dalszych, pogtebionych badan — takze jesli chodzi o wykorzystanie
bardziej rozwinigtych metod statystycznych — dotyczy zwtaszcza finansowej
oraz spotecznej (w tym ekologicznej) skutecznoS$ci instrumentéw reformowane;j
od 2011 r. gospodarki odpadami komunalnymi w Polsce. Wystepujace w gospo-
darce odpadami komunalnymi zaleznoSci dotyczace rodzaju funkcji, zakresu oraz
pomiaru niezbednych danych sg bardzo ztozone i nie byty dotychczas analizowane.
W artykule podjeto pierwszag takg probe zdefiniowania oraz okreSlenia funkcji
zaleznoSci i jej empirycznej weryfikacji. Postawiony problem badawczy wymaga
przeprowadzenia dalszych badaf, zaréwno przez autoréw, jak i innych badaczy.
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STRESZCZENIE

Cel: W artykule rozwazano zagadnienie istotnoSci r6znic w strukturach dwoch populacji lub
wiekszej ich liczby. W literaturze przedmiotu prezentowane sg rézne mierniki podobienstwa
struktur, ale zasadniczo nie przedstawia si¢ testow statystycznych pozwalajacych potwierdzié
statystyczng istotno$¢ réznic w badanych strukturach. Celem artykutu jest przedstawienie
propozycji testu statystycznego pozwalajacego na potwierdzenie wystepowania istotnych réznic
w strukturach na podstawie danych zawartych w tablicach wielodzielczych.

Metodyka badan: Studia literatury. Przedstawiono propozycje testu statystycznego opartego na
idei testu doktadnego Fishera.
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Wiyniki badan: Zastosowanie proponowanego testu przedstawiono na przyktadzie wynikow
badan wiasnych dotyczacych udzialu w zyciu kulturalnym aktywnych uczestnikéw portali inter-
netowych bezpoSrednio przed wystapieniem pandemii COVID-19 oraz w trakcie jej trwania.
Whioski: Zaproponowana metoda pozwala na testowanie istotnoSci réznic w strukturach dwéch
populacji lub wigkszej ich liczby. Mozliwe jest wnioskowanie nawet na podstawie préb o nie-
wielkich liczebnoSciach.

Wklad w rozwdj dyscypliny: W badaniach ekonomicznych bardzo czesto wystepuje poréwny-
wanie struktur w populacjach. W artykule przedstawiona zostata propozycja testu statystycznego
dla wskaZnika podobiefistwa struktur.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: wnioskowanie statystyczne, metody permutacyjne, porownywanie struktur,
wskaznik podobienstwa struktur.

Klasyfikacja JEL: C12, C15, C18.

ABSTRACT

Objective: This article examines the significance of differences in the structures of two or more
populations. Various measures of structural similarity are presented in the literature, but no
statistical tests are available to confirm the statistical significance of differences in the structures
being investigated. The aim of the article is to propose a statistical test to confirm the existence of
significant differences in structures based on data from contingency tables.

Research Design & Methods: Literature review. The statistical test proposed is based on the
idea of Fisher’s exact test.

Findings: The test is applied to the results of original research on the participation of active
internet portal users in cultural events before and during the COVID-19 pandemic.
Implications/Recommendations: The method allows for testing the significance of differences
in the structures of two or more populations. Inference can be made based even on small size
samples.

Contribution: Comparing structures in populations is common in economic research.
The statistical test described herein contributes to knowledge on the indicator of structural
similarity.

Article type: original article.

Keywords: statistical inference, permutation methods, comparing structures, indicator of
structural similarity.

1. Wprowadzenie

W badaniach statystycznych czgsto na podstawie préb losowych przeprowadzane
jest wnioskowanie o nieznanych parametrach populacji. W przypadku charaktery-
styk mierzonych na skalach mocnych (przedziatowa i ilorazowa) do przeprowa-
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dzenia skutecznego wnioskowania statystycznego wystarczg proby o stosunkowo
niewielkiej liczebnosci. W takich przypadkach wykorzystuje sie najczeSciej test
t Studenta do poréwnania dwéch populacji lub test ANOVA do poréwnania k (k > 2)
populacji w przypadku spetnienia zalozen dotyczacych normalnoSci rozktadu. Jesli
zalozenie dotyczace postaci rozktadu nie jest spelnione, to najczesciej stosuje
si¢ testy oparte na rangach U Manna-Whitneya oraz nieparametryczng analize
wariancji, czyli test Kruskala-Wallisa.

W przypadku wnioskowania na podstawie charakterystyk mierzonych na skali
stabej (porzadkowa lub nominalna) najczgsciej wykorzystywane sg testy niezalez-
noSci lub jednorodnoSci chi-kwadrat. Pewng wadg tych testéw jest konieczno§é
dysponowania liczniejszymi prébami niz w przypadku testow stosowanych dla
zmiennych na skalach mocnych. Wnioskowanie na podstawie danych w tablicach
wielodzielczych wymaga, aby liczebnoS§ci oczekiwane we wszystkich komérkach
tablicy wynosily przynajmniej 5 (Zelia§, Pawetek i Wanat 2002, Sheskin 2004).
Jesli ten warunek nie jest spetniony, to dla tablic o wymiarach 2 x2 mozna
np. wykorzysta¢ metody uwzgledniajace poprawki Yatesa oraz Dandekara (Yates
1934, Rao 1973). Mozliwe jest takze skorzystanie z testu doktadnego Fishera
(Fisher 1935). Ze wzgledu na ztozonoS¢ obliczeniowa w literaturze rozwazany jest
test dokfadny dla tablic o wymiarach 2 x2. Aktualnie dostgpne oprogramowanie
pozwala na wyliczenie odpowiednich prawdopodobienstw nawet dla tablic o wigk-
szych wymiarach. Dzigki technice obliczeniowej mozliwe jest tez zastosowanie
symulacyjnych przyblizefi testu doktadnego. Celem artykutu jest przedstawienie
propozycji testu istotnoSci dla wskaznika podobienstwa struktur. Idea propono-
wanego testu jest oparta na symulacyjnym przyblizeniu testu doktadnego Fishera.
Przyktady zastosowania proponowanego testu przedstawiono dla danych pozyska-
nych w badaniu dotyczacym aktywnoSci kulturalnej uczestnikéw portalu spotecz-
noSciowego przed pandemig COVID-19 i w trakcie jej trwania.

2. Whnioskowanie dla tablic wielodzielczych - testy chi-kwadrat
i test doktadny

Jednym z najczesciej spotykanych sposobéw prezentowania wynikéw badan jest
tablica wielodzielcza. Dane zamieszczone w tablicach wielodzielczych o wymia-
rach rxk moga mie¢ r6zne mechanizmy powstawania. Najczesciej jest to zwigzane
z pobraniem préby o liczebnos$ci n z populacji, w ktérej wyrézniono dwie zmienne
klasyfikujace. W takim przypadku wnioskowanie statystyczne zwykle jest przepro-
wadzane z wykorzystaniem testu niezaleznoSci chi-kwadrat. Tablica wielodzielcza
moze by¢ zbudowana po pobraniu prob z k populacji o liczebnosciach n, n,, ..., n,
ze wzgledu na jedng zmienng klasyfikacyjna. W takim przypadku kolejne wiersze
przedstawiajg strukture odpowiedzi dla kolejnych populacji. Wnioskowanie staty-
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styczne dotyczy wéwczas jednorodnoSci struktur w wyréznionych k populacjach.
W obu przypadkach, pomimo ze formalnie przeprowadzany jest inny test staty-
styczny, wykorzystuje si¢ identyczng postac statystyki testowej okreslonej wzorem
(Domanski 1979, Sheskin 2004):
rok n;— I/Al,-- 2
X2 — Z Z ( b b ) , (l)

i=1j=1 f’i/‘
gdzie:

r — liczba wierszy tablicy wielodzielcze;j,

k — liczba kolumn tablicy wielodzielcze;j,

ni=1,2,...,r; j=1,2,...,k — liczebnoSci obserwowane,

n,i=1,2,...,r; j=1,2,...,k — liczebnoSci oczekiwane.

Przy zatozeniu stusznosci hipotezy H,, statystyka testowa ma asymptotycznie
rozktad chi-kwadrat o (k — 1) (r — 1) stopniach swobody. W celu skutecznego prze-
prowadzenia wnioskowania statystycznego na podstawie danych w tablicy wielo-
dzielczej wymagane jest, aby liczebnoSci oczekiwane we wszystkich komérkach
tablicy wielodzielczej wynosity przynajmniej 5 (Zelias, Pawetek i Wanat 2002).
W literaturze przedstawiane sg rézne modyfikacje testu chi-kwadrat niezaleznoSci
dla tablic o wymiarach 2 x2 pozwalajgce na ograniczenie wspomnianego zatozenia.
Poprawki takie zaproponowali m.in. F. Yates oraz V.M. Dandekar (Rao 1973).
R.A. Fisher (1935) zaproponowat test doktadny dla tablic 2 x 2. Pozwala on unikna¢
ograniczenia zwigzanego z niespelnieniem wspomnianego warunku.

R.A. Fisher przedstawit propozycje testu wraz z opisem eksperymentu ,,The Lady
tasting tea”. Pewnego popotudnia w latach dwudziestych XX w. Sir Ronald Aylmer
Fisher do filizanki z herbata dolat mleka i podat dr Blanche Muriel Bristol (Berry,
Johnston i Mielke 2014, Salsburg 2001). Dr Bristol oznajmita, Ze wolataby herbatg
z mlekiem, do ktérej w pierwszej kolejnoSci wlano mleko. Fisher zauwazyt, ze po
wymieszaniu herbaty i mleka nie mozna stwierdzié, co bylo wczes$niej wlane do
filizanki. Zaproponowano przeprowadzenie eksperymentu, ktéry pozwolitby stwier-
dzi¢, czy dr Bristol jest w stanie odréznic filizanki z herbatg i mlekiem, do ktérych
w réznej kolejnoSci wlano mleko i herbate. W eksperymencie do oSmiu filizanek
wlano mleko i herbate, w tym do czterech najpierw mleko, a do pozostatych czterech
herbatg. Dr Bristol miata za zadanie wskazac¢ cztery filizanki, do ktérych w pierw-
szej kolejnosci wlano mleko, oraz cztery, do ktérych w pierwszej kolejnoSci wlano
herbate. Caty eksperyment mozna zapisa¢ formalnie, ujmujac wyniki do§wiadczenia
w tablice o wymiarach 2 x2 i weryfikujac odpowiednia hipoteze. Schemat zapisu
wynikéw eksperymentu przedstawia tabela 1.
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Tabela 1. Tablica wielodzielcza o wymiarach 2x2

. Kategoria Y
Kategoria X Razem
f Y,
X, a b a+b
X, c d c+d
Razem a+c b+d n

Uwaga:n=a+b+c+d.

Zrédto: opracowanie wilasne.

Przy ustalonych liczebno$ciach brzegowych jak w tabeli 1 prawdopodobiefistwo
wystgpienia a obserwacji w pierwszym wierszu i pierwszej kolumnie tablicy wielo-
dzielczej mozna zapisaé nastgpujaco:

a+b\(c+d
R o R T T

Wszystkie mozliwe uktady wynikéw w tablicy wielodzielczej w eksperymencie
,»The Lady tasting tea” przedstawiono w tabeli 2.

Tabela 2. Mozliwe uktady liczebnoSci w tablicy w eksperymencie ,,The Lady tasting tea”

a) b) c) d) €)
Y Y Y Y Y
X X X X X
YI Y 2 Y 1 Y2 1 2 YI Y 2 1 Y2
X |40 X | 3|1 X, X |1]3 X, 4
X,| 0|4 X, | 1|3 X, X, | 3|1 X,| 4]0

Zrédto: opracowanie wlasne.

Dla omawianego przypadku wszystkie liczebno$ci oczekiwane wynoszg 2,
a wiec nie sg spetnione zatozenia stosowania testu chi-kwadrat. W przedstawianym
zagadnieniu mozliwe jest jednak wyznaczenie prawdopodobienstw teoretycznych
wystapienia poszczegdlnych uktadéw liczebnoSci.

Dla ustalonych liczebnoSci brzegowych liczba wszystkich mozliwych uktadéw
wynosi 70. Liczba wszystkich mozliwosci dla poszczegdlnych wariantéw uktadow
liczebnosci w tablicy wielodzielczej zaprezentowanych w tabeli 2 jest nastgpujaca:
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Prawdopodobiefistwa wystapienia uktadéw liczebnoSci a—e zaprezentowanych
w tabeli 2 przedstawione zostaty w tabeli 3.

Tabela 3. Prawdopodobiefistwa wystgpienia a obserwacji w pierwszej komorce tablicy 2 x2
w eksperymencie “The Lady tasting tea”

a P(Z =a)
0 0,0143
1 0,2286
2 0,5143
3 0,2286
4 0,0143

Zrédto: obliczenia wiasne.

Prawdopodobiefistwo wtasciwego wskazania w sposéb przypadkowy wszyst-
kich filizanek, do ktérych w pierwszej kolejnosci wlano mleko, wynosi =5, czyli
ok. 0,0143. Przyjmujac poziom istotnosci o = 0,05, przy zaj$ciu zdarzenia polegajg-
cego na bezbtednym wskazaniu wspomnianych filizanek nalezy odrzuci¢ hipotezg
o braku mozliwoSci rozréznienia tak przygotowanych napojow.

Poza rozwigzaniem doktadnym mozliwe jest tez zastosowanie rozwigzania
symulacyjnego dla opisanego eksperymentu. Polega ono na losowym generowaniu
tablic jak w tabeli 2 przy zatozeniu hipotezy H i przy ustalonych liczebnoSciach
brzegowych. Uzyskuje si¢ to poprzez permutowanie jednej ze zmiennych i nastgpnie
konstrukcje tablicy wielodzielczej. P. Good (2006) wskazuje, ze liczba takich
powtdrzefi powinna wynosi¢ 1000 lub wiecej. Prawdopodobiefistwa teoretyczne
wystapienia a prawidlowych wskazaf w eksperymencie ,,The Lady tasting tea”
przedstawiono w pierwszej czesci rys. 1. W kolejnych czesciach przedstawiono
oceny tych prawdopodobiefistw na podstawie Nsim = 100 oraz Nsim = 10 000 symu-
lacji. Widoczna jest bardzo duza zgodno$¢ uzyskanych ocen prawdopodobiefistwa
z prawdopodobienstwami teoretycznymi na podstawie Nsim = 10 000 symulacji.
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a) b) c)
Doktadne Ocena prawdopodobiefistwa Ocena prawdopodobiefistwa
prawdopodobiefistwo (Nsim = 100) (Nsim = 10 000)

0,6 0,6 0,6
< <
g 2

E04 204 204
g =] s
S 2 2
2 =] =]
=} o =
& g g

<02 £02 £02
e < <
£ g g
Q Q
o o

0,0 0,0 0,0

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
a a a

Rys. 1. Doktadne prawdopodobienstwa (a) i symulacyjnie otrzymane oceny
prawdopodobiefistw (b i ¢) dla eksperymentu “The Lady tasting tea”

Zrédto: obliczenia wiasne w programie R.

Przedstawiony doktadny sposéb testowania hipotezy o niezaleznoSci zmiennych
mozliwy jest do wykonania dla tablic o wymiarach 2x2. Dla tablic o wigkszych
wymiarach niz 2 x?2 skuteczng alternatywa jest uzyskanie przyblizonego rozwia-
zania metodg symulacyjna.

3. Porownanie struktur — testowanie istotnosci réznic
w strukturach

Badanie podobiefistwa struktur jest zagadnieniem szeroko opisanym w litera-
turze przedmiotu. Poréwnanie struktur moze dotyczy¢ réznych zjawisk dla ustalo-
nego okresu, jak réwniez danego zjawiska w réznych okresach. Do pomiaru zgod-
nosci struktur wykorzystywane sg zaréwno mierniki podobiefistwa, jak i mierniki
niepodobienstwa. O ile w literaturze sg prezentowane rézne mierniki podobiefistwa
struktur, o tyle zasadniczo nie przedstawia si¢ testow statystycznych pozwalajacych
potwierdzi¢ statystyczng istotno$¢ réznic w badanych strukturach. Propozycje testo-
wania istotno$ci réznic w strukturach przedstawit A. Sokotowski (1993). W dalsze;j
czesci artykulu zostanie zaprezentowana propozycja testu istotnosci struktur oparta
na symulacji komputerowe;.

Rozwazane bedg dwie struktury, ktére mogg by¢ zapisane nastgpujaco:

u=[uy uy ... ug,

v=[v; vy v,
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gdzie U, V; 59 J-tymi sklacll(owymikbadanych struktur oraz j = 1, 2, ..., k, dodatkowo
spetniony jest warunek u;= >, v;=1. Wskaznik podobiefistwa struktur dwéch
j=1 i=1

populacji (Walesiak 1984, Kukuta 1986) wyraza si¢ wzorem:
k
w,(u,v)=2_ min(u;,v;). A3)
j=1

Wskaznik ten moze przyjmowac wartoSci od 0 do 1. Warto$¢ 0 wskaznika w_
wskazuje na catkowitg roznice w strukturach, a warto$¢ 1, ze badane struktury
sg identyczne. W literaturze przedmiotu przedstawiane s3 réwniez inne mierniki
podobiefistwa struktur, jak tez mierniki niepodobiefistwa struktur (por. np. Batég
i Wawrzyniak 2018).

Mozliwe jest takze poréwnywanie nie dwdch, lecz wielu struktur (Polko
i Koficzak 2016, Batég i Wawrzyniak 2018). Niech r bedzie liczba populaciji,
z ktérych pobierane sg proby, a k liczba wariantow wskazan, jednakowa dla kazdej
z tych populacji. Wyniki mogg by¢ zapisane w postaci macierzy:

Wi Wi oooo Wik
W21 W22 e W2k

[wil= ; @)
W W oo Wy

gdzie:
w;; — udziat j-tej sktadowej w i-tej probie,

k
>, wy=1dlai=1,2,...,r;j=1,2, ..., k- liczba sktadowych w populacjach.
j=1

Przy poréwnywaniu r struktur wskaznik (3) przyjmuje postac:

wy(wy)= minw;. )

Jj=1

Wskaznik ten moze przyjmowaé wartoSci od 0 do 1.

Przedstawienie wartoSci wskaznika podobiefistwa struktur pozwala okreslic,
w jakim stopniu struktury sg podobne. Jesli badana jest tylko prdba, to kluczowa jest
odpowiedZ na pytanie, czy réznice w strukturach sg istotne statystycznie, czy maja
wylacznie charakter przypadkowy. Do testowania istotnoSci réznic w strukturach
moze by¢ wykorzystana statystyka chi-kwadrat okreslona wzorem (1), a takze inne
mierniki wykorzystywane w analizie tablic wielodzielczych, jak np. wspdtczynniki
kontyngencji C Pearsona lub wspétczynnik V Cramera (Sheskin 2004). Prawidtowe
wnioskowanie mozna przeprowadzi¢ jednak tylko wowczas, gdy wszystkie liczeb-
noSci oczekiwane wynosza przynajmniej 5. JeSli nie jest spetniony wspomniany
warunek, to skutecznym rozwigzaniem jest wykorzystanie testu doktadnego.
Ze wzgledu na znaczng ztozono$¢ zwigzang z trudnoScig wskazania wszystkich
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mozliwych uktadéw liczebnoSci w tabelach zwykle niezbgdne jest odwotanie si¢
do symulacyjnego przyblizenia testu doktadnego. Procedura proponowanego testu
symulacyjnego w celu poréwnania struktur w dwéch populacjach lub wiekszej ich
liczbie jest nastgpujaca:

1. Postawienie hipotez:

H: podobienstwo struktur ma charakter nielosowy (struktury sg podobne),
H,: podobiefistwo struktur ma charakter losowy (struktury sg niepodobne).

2. Przyjecie poziomu istotnosci .

3. Wybér postaci statystyki testowej 7.

4. Obliczenie wartosci statystyki testowej (7;,) dla danych z proby.

5. N-krotne permutowanie zmiennej klasyfikujacej i dla kazdej z permutacji
obliczenie wartosSci statystyki T, (i = 1,2, ..., N).

6. Podjgcie decyzji na podstawie wartosci statystyki 7, i empirycznego rozktadu
statystyki 7" uzyskanego symulacyjnie.

Za statystyke testowg T przyjmuje si¢ statystyke chi-kwadrat okre§long wzo-
rem (1), jako miernik poziomu wystepujacych réznic w strukturach. Tak skonstru-
owany test jako symulacyjne przyblizenie testu doktadnego, przy odpowiedniej
liczbie symulacyjnych replikacji, zapewnia rozmiar testu na poziomie istotnosci o
(Berry, Johnston i Mielke 2014, Koficzak 2016).

4. Uczestnictwo w kulturze - wnioskowanie o identycznosci
struktur na podstawie wynikow przeprowadzonych badan wtasnych

W marcu i kwietniu 2022 r., a wigc dwa lata po wybuchu pandemii COVID-19,
przeprowadzone zostaty badania ankietowe dotyczace uczestnictwa w wydarze-
niach kulturalnych przed pandemia oraz w trakcie jej trwania. Kwestionariusze
ankiety zostaty skierowane do uczestnikéw duzego portalu spotecznoSciowego.
Zostaly one wypetnione anonimowo. Wsérdéd 203 ankietowanych znalazto si¢
109 kobiet 1 94 mezczyzn. Wiek respondentéw wynosit od 13 do 51 lat, z czego
najwigkszg grupe stanowily osoby pomiedzy 20 a 30 rokiem zycia. W&réd respon-
dentéw znaczna ich cz¢$¢ miata wyksztalcenie licencjackie badZ inzynierskie.
Druga najwigksza grupe stanowily osoby z wyksztalceniem Srednim, a na trzecim
miejscu pod wzgledem liczebnoSci znalazty si¢ osoby z wyksztatceniem wyzszym
magisterskim badZ ze stopniem doktora. Badanie miato na celu poznanie ogdlnych
preferencji kulturalnych, a takze zmian w sposobie i czestotliwosci korzystania
z oferty kulturalnej przed pandemig oraz w trakcie jej trwania. Celem byto réwniez
uzyskanie odpowiedzi na pytania, czy ograniczenia dostgpnosci kultury dotknety
badanych, w jakich aspektach i czy zastepcza oferta kulturalna online byta wystar-
czajaca. Wynikéw badania nie mozna uznac¢ za reprezentatywne dla catego spote-
czenstwa, ale jedynie dla aktywnych uczestnikéw wiodgcego portalu internetowego.
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W zwigzku z tym, Ze dostep do standardowych form kultury byl ograniczony,
wiele instytucji przeniosto swoja dziatalno$¢ do internetu, a niektdre istniejace
juz wezesniej formy uczestnictwa w kulturze online zyskaty na popularnoSci.
32% ankietowanych ze wzgledu na brak mozliwoSci korzystania z oferty kulturalnej
w formie tradycyjnej, zaczeto korzystaé z portali streamingujacych filmy. Wielu
respondentéw juz wczedniej z nich korzystalo, jednak cze$¢ z nich wskazato, ze
w pandemii czestotliwo$¢ korzystania z tych portali zwigkszyla sie. Badanie wyka-
zato réwniez, ze wzrosta podczas pandemii popularno$¢ ebookéw i audiobookdw.
Duzym zainteresowaniem cieszyly si¢ takze koncerty online. Oprécz wymienio-
nych dostgpne byty rowniez inne alternatywne do standardowych sposoby korzy-
stania z oferty kulturalnej, skorzystali z nich jednak nieliczni.

Badanie opinii respondentéw wykazato, ze w przypadku wielu oséb pandemia
wymusita zmiany w ich planach zwigzanych z uczestnictwem w wydarzeniach
kulturalnych. Wazne wydaje si¢ réwniez prze§wiadczenie wielu ankietowanych
o tym, ze oferta kulturalna dostgpna przez internet jest niewystarczajaca. Oznacza
to, ze ten aspekt zycia dla wielu nie jest mozliwy do przeniesienia do sfery online.
Strukture deklarowanego uczestnictwa w réznych wydarzeniach kulturalnych
przed wystgpieniem pandemii COVID-19 oraz w trakcie jej trwania przedstawiono
w tabeli 4.

Tabela 4. Liczba wskazan uczestnictwa w wydarzeniach kulturalnych przed wystgpieniem
pandemii COVID-19 (¢ = 1) i w trakcie jej trwania (¢ = 2)

Rodzaj Czas Bardzo Czesto | Czasami | Rzadko Pr_awie Nigdy

aktywnosci ‘ cresto 2 3 4 “‘%.dy 6
Kino 1 22 70 73 29 9 0
2 6 16 60 72 28 21

Biblioteka 1 15 27 47 66 31 17
2 6 23 79 37 51

Muzeum 1 3 46 82 46 17
2 3 3 16 70 28 83

Teatr 1 5 14 43 67 49 25
2 2 3 18 70 26 84

Imprezy masowe 1 21 50 66 42 14 10
2 6 11 39 72 26 49

Centrum kultury 1 16 43 70 38 30
2 0 15 68 29 89

Zrédto: badania wtasne.
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Strukture poszczegdlnych kategorii aktywnosci przed wystgpieniem pandemii
COVID-19 i w trakcie jej trwania przedstawiono na rys. 2.

Kino

Przed COVID-19

Podczas COVID-19

Biblioteka

Przed COVID-19 4

Podczas COVID-19 A

Muzeum
Przed COVID-19 4

Podczas COVID-19

Teatr
Przed COVID-19 4

Podczas COVID-19

Imprezy masowe
Przed COVID-19 4

Podczas COVID-19

Centrum kultury
Przed COVID-19 1

Podczas COVID-19

0 ' 25 ' 50 75 100
%

B Bardzo czgsto B Czasami [ Prawie nigdy
B Czgsto B Rzadko O Nigdy

Rys. 2. Struktura odpowiedzi ankietowanych dotyczacych uczestnictwa w wydarzeniach
kulturalnych przed wystapieniem pandemii COVID-19 i w trakcie jej trwania

Zrédto: opracowanie wiasne.

W tabeli 5 przedstawiono wartos$ci wskaznikéw podobiefistwa struktur (3) dla
réznych aktywnosci. Wszystkie wartoSci sg zblizone 1 mieszcza si¢ w przedziale od
0,59 do 0,71. Jednoczesnie zauwazalne sg zmiany w kierunku ograniczenia aktyw-
nosci w trakcie trwania pandemii. Podanie wartosci wskaznikow podobiefistwa lub
niepodobiefistwa struktur nie informuje jednak o ich statystycznej istotnoSci. W celu
sprawdzenia istotnoS$ci statystycznej zmian w strukturach aktywnoSci przeprowa-
dzono test chi-kwadrat. We wszystkich przypadkach réznice w strukturze okazaty
sie statystycznie istotne (najwieksza p-warto$¢ 10712). Jest to w duzej mierze wyni-
kiem licznych préb — dla kazdego rodzaju aktywnosci uzyskano po 203 odpowiedzi.
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Tabela 5. WartoSci wskaZnika podobiefistwa struktur dla okresu przed wystapieniem
pandemii COVID-19 i w trakcie jej trwania

Imprezy | Centrum

Rodzaj aktywnoSci Kino Biblioteka | Muzeum Teatr
masowe kultury

Wskaznik podobienstwa

0,591 0,739 0,675% 0,695% 0,601 0,709*
struktur

 ze wzgledu na zbyt mate liczebnoSci zastosowanie testu chi-kwadrat nie jest uzasadnione.
Zrédto: obliczenia whasne.

W jednym z przypadkow, dla wskazan dotyczacych uczestnictwa w spek-
taklach teatralnych, wyniki testu chi-kwadrat nie mogg by¢ uznane za wiarygodne
ze wzgledu na zbyt mate liczebnoSci oczekiwane w dwoch komoérkach tablicy
(por. tabela 6).

Tabela 6. Liczba wskazafi uczestnictwa w spektaklach teatralnych przed wystapieniem
pandemii COVID-19 i w trakcie jej trwania oraz liczebnoSci oczekiwane

Czas ]i;;(:tzs Czesto Czasami | Rzadko l;riag\g;e Nigdy
Przed pandemia 5 14 43 67 49 25
COVID-19 35 8.5 30,5 68.5 375 54,5
Podczas trwania 2 3 18 70 26 84
pandemii COVID-19 35 8.5 30,5 68.5 375 54,5

Zrédto: obliczenia wtasne na podstawie danych przedstawionych w tabeli 5.

W celu potwierdzenia wynikéw przeprowadzono permutacyjny test zgodnosci
struktur. We wszystkich przypadkach test potwierdzit statystyczng istotno$¢ réznic
w strukturach. Dopiero wykorzystujac proponowany permutacyjny test zgodnosci
struktur, uzyskano potwierdzenie istotnoSci réznic w strukturach dla aktywnoSci
zwigzanej z uczestnictwem w spektaklach teatralnych. Stosujac test zaproponowany
przez A. Sokotowskiego (1993), réwniez nalezy odrzuci¢ hipotez¢ H w przypadku
wszystkich poréwnywanych struktur (wartoSci wskaznikéw podobiefistwa struktury
w tabeli 5, w =0,77).

Sposrdéd 203 badanych jedynie niewielka czg$¢ czynnie angazowata sie w Zycie
kulturalne przed wystapieniem pandemii COVID-19. Lacznie takich oséb byto
tylko 41. Liczbg wskazaf najciekawszych aktywnosci dla oséb nalezacych do grup
artystycznych wedtug poziomu wyksztatcenia przedstawiono w tabeli 7.

Strukture poszczegblnych kategorii aktywnoSci dla oséb nalezacych do grup
artystycznych wedtug poziomu wyksztalcenia przedstawiono na rys. 3. Wskaznik
podobiefistwa struktur dla danych zamieszczonych w tabeli 6 wynosi 0,09. Swiadczy
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to o wystgpowaniu znacznych réznic w strukturze poszczegdlnych kategorii, co
jest widoczne na rys. 3. Interesujaca jest odpowiedZ na pytanie o istotno$¢ réznic
w strukturach dla wyréznionych kategorii poziomu wyksztalcenia. Chcac zbadad,
czy struktury populacji sa rézne, nalezatoby skorzystaé z testu jednorodnosci
chi-kwadrat. Jednak ze wzgledu na zbyt mate liczebnosci oczekiwane (por. tabela 8)
nie moze by¢ on zastosowany.

Tabela 7. Liczba wskazaf najciekawszych aktywnoSci kulturalnych wybieranych
przez aktywnych uczestnikow kultury ze wzgledu na poziom wyksztatcenia respondentéw

Rodzaj aktywnoSci

aktywnodé obejrzenie obeirzenic recay- uczestni-
Wyksztatcenie Wyru o obejrzenie sztuki w Jstaw p taniey czenie

art ft P | filmu | wystawianej| WYY Ksiazki | W imprezie

ystycznej W teatrze | ¥ muZeum sigzki masowej

A. Srednie 0 1 1 5 2 5
B. Wyzsze 2 5 4 3 > 0
licencjackie
lub inZynierskie
C. Wyzsze 1 0 3 0 0 0
magisterskie
lub doktoranckie

Zrédto: badania wtasne.

o

Poziom wyksztatcenia
o]

>
!

T
0 25 50 75 100

%

O Uczestniczenie w imprezie masowej [ Przeczytanie ksigzki B Obejrzenie wystawy w muzeum
B Obejrzenie sztuki wystawianej w teatrze B Obejrzenie filmu B Aktywnos$¢ w grupie artystycznej

Rys. 3. Struktura odpowiedzi ankietowanych dotyczacych aktywnoSci kulturalnych
wybieranych przez aktywnych uczestnikéw kultury ze wzgledu na poziom wyksztatcenia
respondentéw

Zrédto: opracowanie wlasne.
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Tabela 8. LiczebnoSci oczekiwane dla danych przedstawionych w tabeli 6

Rodzaj aktywnoSci
aktywnoS$¢ obejrzenie obejrzenie rzeczy- uczestni-
Wyksztafcenie wyru e obejrzenie sztuki w Jstaw P taniey czenie
art sgt pie filmu wystawianej Y y Ksiazki w imprezie
ystycznej W teatrze | WV Muzeum sigzki masowej

A. Srednie 0,80 1,61 2,15 1,34 1,07 4,02
B. Wyzsze 1,90 3,80 5,07 3,17 2,54 9,51
licencjackie
lub inzynierskie
C. Wyzsze 0,29 0,59 0,78 0,49 0,39 1,46
magisterskie
lub doktoranckie

Zrédto: obliczenia wtasne na podstawie danych przedstawionych w tabeli 6.

Podobnie jak w poprzednim przypadku zastosowany zostanie test permutacyjny.
Weryfikacji poddane zostang nastgpujace hipotezy:

H: podobienstwo struktur aktywnosci w wydarzeniach kulturalnych w grupach

o roznych poziomach wyksztalcenia ma charakter nielosowy (struktury sg
podobne),

H: podobiefistwo struktur aktywnoS$ci w wydarzeniach kulturalnych w grupach

o réznych poziomach wyksztatcenia ma charakter losowy (struktury sa
niepodobne).

Oznaczajgc przez W, wskaznik podobienstwa struktur w populacji, wymienione
hipotezy mozna zapisa¢ nastgpujaco:

Hy: W,=1,
H: W <l1.

Korzystajac z zaproponowanej metody permutacyjnej, wykorzystujac 10 000
permutacji danych, otrzymuje si¢ p-wartoS¢ w przyblizeniu réwna 0,0350, co przy
poziomie istotnoSci o = 0,05 prowadzi do odrzucenia hipotezy zerowej méwiacej
o identycznoSci struktur. Mozna twierdzi¢, ze struktury wskazywanych aktywnosci
kulturalnych aktywnych uczestnikéw kultury w wyodrebnionych grupach wyksztat-
cenia r6znig si¢. Wynik ten uzyskano dzigki zastosowaniu symulacyjnego przybli-
zenia testu dokfadnego, ktérego propozycje przedstawiono w punkcie 3, a sama idea
testu zostata zaczerpnieta z opisanego wczeSniej testu doktadnego Fishera dla tablic
wielodzielczych o wymiarach 2 x 2. Stosujac test zaproponowany przez A. Sokotow-
skiego (1993), rowniez nalezy odrzucic hipotez¢ H, (w, = 0,09, w = 0,77). Wszystkie
przyklady zastosowania proponowanego testu przedstawione powyzej prowadza do
identycznych decyzji jak z zastosowaniem testu zaproponowanego przez A. Soko-
fowskiego (1993). Nalezy jednak podkreslic, Ze sg to rézne podejScia do zagadnienia
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testowania roznic w strukturach. A. Sokotowski (1993) zaktada, ze ,,struktura jest
losowa, gdy granice tych podprzedzialéw maja rozktad jednostajny”. Przedstawiona
propozycja nie wymaga spetnienia takiego zalozenia, a wnioskowanie jest przepro-
wadzane wytacznie na podstawie danych pochodzacych z proby.

5. Podsumowanie

W artykule przedstawiono propozycje testu statystycznego pozwalajacego na
potwierdzenie wystgpowania istotnych réznic w strukturach na podstawie danych
zawartych w tablicach wielodzielczych. W zaproponowanym tesScie wykorzysty-
wane sg symulacje komputerowe do wyznaczenia p-wartoSci, na podstawie ktorej
stwierdza si¢ brak podstaw do odrzucenia hipotezy o jednakowych strukturach lub
odrzuca si¢ hipotez¢ H,, potwierdzajgc wystgpowanie istotnych réznic w struktu-
rach. Test moze by¢ stosowany do poréwnania struktur w dwéch populacjach lub
wiekszej ich liczbie.

Zastosowanie proponowanego testu przedstawiono na przyktadzie wynikéw
badaf wtasnych dotyczacych udziatu w zyciu kulturalnym aktywnych uczestnikéw
portalu internetowego bezposrednio przed wystgpieniem pandemii COVID-19 oraz
w trakcie jej trwania. Ze wzgledu na mate liczebnoS$ci préb uzyskanie potwier-
dzenia istotnosci réznic w strukturach aktywnosci w wydarzeniach kulturalnych
przed pandemig i w trakcie jej trwania z wykorzystaniem testu jednorodnosci
chi-kwadrat nie byloby mozliwe. Zastosowanie proponowanego testu potwierdzito
wystepowanie istotnych réznic w strukturze aktywnosci udziatu w réznych formach
wydarzen kulturalnych w trakcie pandemii COVID-19 w stosunku do takiej aktyw-
noSci przed jej wystapieniem.

Zaletg zaproponowanego testu jest to, ze nie wymaga on tak duzych liczebnoSci
prob jak w przypadku testu chi-kwadrat jednorodnosci. Oczywiscie potwierdzenie
wystepujacych réznic w strukturach populacji fatwiej uzyskac, dysponujac probami
o duzych liczebnoSciach. Przedstawione analizy pokazaty, ze nawet przy prébach
o relatywnie niewielkich liczebnos$ciach mozliwe jest potwierdzenie istotnoSci
réznic w strukturach populacji.
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