
Citation: Paliwoda, B.;

Matuszak-Flejszman, A.; Ankiel, M.

The Impact of Environmental

Indicators on Consumer Purchase

Decisions for Food Products.

Sustainability 2024, 16, 1834. https://

doi.org/10.3390/su16051834

Academic Editor: Piotr Kafel

Received: 22 January 2024

Revised: 16 February 2024

Accepted: 19 February 2024

Published: 23 February 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

The Impact of Environmental Indicators on Consumer Purchase
Decisions for Food Products
Beata Paliwoda 1,*, Alina Matuszak-Flejszman 1 and Magdalena Ankiel 2

1 Management Institute, Poznan University of Economics and Business, 61-875 Poznan, Poland;
alina.matuszak-flejszman@ue.poznan.pl

2 Marketing Institute, Poznan University of Economics and Business, 61-875 Poznan, Poland;
magdalena.ankiel@ue.poznan.pl

* Correspondence: beata.paliwoda@ue.poznan.pl; Tel.: +48-509-319-242

Abstract: This research paper analyzes consumer expectations and priorities concerning environ-
mental indicators within the food industry. The study’s overall objective was to understand the
importance of various environmental indicators on consumer purchasing decisions. A survey was
conducted in Poland, utilizing a representative sample to measure participants’ opinions. Respon-
dents were asked to assess the importance of various environmental indicators in influencing their
purchasing choices. The findings underscore a high demand among Polish consumers for envi-
ronmental responsibility from companies operating in the food sector. Key indicators include the
effectiveness of environmental management systems, pro-environmental investments, the promo-
tion of environmental awareness, waste management, water conservation, and attention to supply
chain and wastewater issues. This study provides a comprehensive understanding of consumer
preferences, offering guidance for industry stakeholders and policymakers seeking to enhance sus-
tainability practices and align their efforts with consumer expectations in the dynamic landscape of
the food sector.
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1. Introduction

The globalization and internationalization of the economy contribute to changes in
individual household members’ attitudes and consumption behaviors. They are shaped
by many determinants, not only economic but also social and cultural. With the growing
wealth and consumer awareness of societies, their purchasing decisions regarding food
products are increasingly conditioned by the assessment of the ability of food products
to meet additional buyer expectations. Consumer food purchasing behavior is changing
significantly worldwide, and consumers are now increasingly interested in the excellent
taste, convenience, and health properties of food [1–4]. When making purchasing decisions
regarding food products, consumers are guided primarily by their assessment and the
importance they attribute to them now and what benefits they will bring for them in the fu-
ture [5–7]. When making purchasing decisions, consumers pay attention to product quality
and brand [8–11]. Available research results indicate that when choosing food products,
consumers take into account freshness, taste, price, convenience of use, the composition
and nutritional value of the product, its healthiness, and brand [12–16]—increasing con-
sumer awareness results in an increase in demand for food perceived as health-promoting.
Emotional factors are also taken into account when purchasing products [16]. However,
interest in food that does not benefit consumers’ health is decreasing [17]. There are al-
ready studies on consumer preferences, not only in terms of quality reasons for purchased
products but also environmental and ethical reasons [18,19]. Consumers expect food to
increase the pleasure of consumption and the effects of vitality, health, and beauty [13,20].
Modern research shows that respondents increasingly take health and the environment
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into account [21,22]. The origin of food products is becoming essential for consumers. The
products they buy must be produced using ecological, environmentally friendly methods,
using raw materials from non-genetically modified crops, and breeding [17,23]. In recent
years, awareness and demand for environmental awareness and concerns about climate
change have increased, prompting consumers and importing countries to reconsider their
perspectives on the products they consume. Consumers are increasingly willing to pay
a premium for high-quality food products that are produced using responsible farming
practices, taking into account health and environmental factors [7,24–26]. In examining
consumer awareness of organic foods, Lee and Hwang found that “consumers who believe
that organic foods are safe and environmentally friendly may also believe that the overall
quality of organic foods is high, which increases value perceptions.” [27]. In their study,
Annunziata and Mariani proved that the segment of egocentric consumers is more signifi-
cant than that of consumers focused on sustainable development [15]. There is consumer
demand for products from healthy ecosystems, as well as private actors taking initiatives
to protect biodiversity and achieve climate neutrality goals [28,29].

The growing consumer awareness of sustainable development influences the activities
of entrepreneurs in providing food products that meet consumers’ specific needs and
expectations. New trends in consumer awareness are moving the agricultural sector
towards sustainable practices, such as traceability and crop labels, and connecting farmers
and consumers through sustainable labeling programs [30,31]. Environmental awareness
is growing among consumers, who are increasingly concerned about the scale of threats
resulting from ecological degradation. Consumers are paying more attention to the benefits
they can obtain by changing their current behavior and replacing conventional products
with ecological products [32]. This encourages companies and other organizations to
adopt eco-efficient practices, which are becoming accepted in many different sectors, to
achieve a competitive advantage in price and cost. Promoting consumer behavior related
to purchasing environmentally friendly products is the key to sustainable environmental
development [33]. Therefore, organizations’ management strives to look for new sources of
competitive advantage. Research has shown that various factors influence organizations’
environmental effectiveness, stimulating or hindering it. These include economic, social,
legal, and organizational factors [34]. New product categories have appeared on the market,
whose identification and classification are based on production methods and environmental
and societal impact. Therefore, many enterprises use activities to achieve environmental
effects based on various environmental indicators. Many organizations also apply best
environmental management practices along with sectoral environmental indicators and
benchmarks of excellence, which can be found in the EU sector reference document [35].
The identification of environmental factors influencing consumers’ decisions regarding
purchasing food products can be used by entrepreneurs to better meet consumers’ needs
and expectations.

Broad and deep reviews of the literature indicate that factors influencing customers’
purchase intentions have not been well identified through a comprehensive literature review
and an exploratory approach, and only the relative importance of a limited set of factors has
been determined [36–41]. Azam, Othman, Musa, Fatah, and Awal [6] analyzed the factors
affecting consumers’ purchase intentions for organic food products. Kareklas, Carlson,
and Muehling [12] provided a theoretical assessment of the factors influencing consumer
purchase behavior for organic food products. Zarif Sagheb, Ghasemi, and Nourbakhsh [36]
researched the factors influencing the purchasing preferences of food products. They
defined 13 factors: corporate social responsibility, customer knowledge and awareness,
perceived risk, retailers’ commercial image, customers’ personality characteristics, social
identity, product features, attitude, country of origin, perceived value, subjective norm,
loyalty, and perceived behavioral control. However, they did not isolate the environmental
factors influencing consumers’ purchasing decisions. Therefore, a research gap is the lack
of identified environmental factors influencing consumer purchasing preferences.
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Generally, no pioneering study in this field would provide a comprehensive set of
environmental factors influencing consumers’ food purchasing decisions. More research
should be conducted on identifying environmental factors influencing the intention to
purchase food products based on an exploratory approach in the relevant literature. This
study collected all these factors. The study aimed to obtain information on essential issues
from consumers’ perspectives when making purchasing decisions and to diagnose the
needs of individual users based on environmental data. The following questions arise in
this regard:

• Q1. What environmental factors influence the willingness to buy food products?
• Q2. What environmental issues does a consumer take into account when deciding to

purchase a food product?
• Q3. What environmental indicators are important for individual consumers when

purchasing food?

Based on the literature analysis, this study proposes environmental factors influencing
purchasing decisions for food products. These were arranged into several groups as
factors influencing energy, water, waste and resource consumption, and others. It was
also examined whether, when making purchasing decisions, information about the impact
of a given product on the environment or information about the manufacturer’s impact
on the environment is more important for the consumer. In addition, it examined what
environmental indicators are essential when purchasing food products.

2. Materials and Methods

The study was conducted in 2022 using a triangulation strategy. This approach
combines various methods to explore the research problem and to increase the knowledge
gathered and the usefulness of the data. The research contained several stages. The
research questions were initially developed based on existing knowledge and aligned with
the study’s objectives. Once the questionnaires were developed, a preliminary study was
conducted to validate the research questionnaires to ensure the validity of the questions.
The questionnaires utilized in the study were developed by the research team based on
a review of the relevant literature and expert consultation. Data collection adopted two
methodological approaches: computer-assisted telephone interviews (CATIs) were used to
engage customers for their views, and individual in-depth interviews (IDIs) were conducted
with experts. CATIs were conducted over the phone with the help of a computer, and IDIs
were one-on-one interviews conducted for detailed insights. The obtained responses were
subjected to statistical analysis (Figure 1).

This study focused on the geographical area of Poland. The CATI research was
undertaken using a representative sample of Polish citizens. To guarantee the sample’s
representativeness, the data collection was outsourced to an external company with access
to representative survey panels. The targeted number of questionnaires for this study was
initially set at n = 1038. The actual responses exceeded expectations, reaching n = 1221. The
sample size was calculated for the Polish population, estimated at approximately 37.97 mil-
lion, with a 95% confidence level and a maximum error of 3%. To ensure representativeness,
the sample was planned considering characteristics such as gender, age, and education.

The CATI survey questionnaire contained seven questions and metrics systematically
designed to collect specific information from consumers. The most important part of
the survey involved scrutinizing 21 environmental indicators. The set of environmental
indicators was selected using a combination of a top–down approach and a bottom–up
approach [42,43]. The top–down approach involves using experts such as researchers and
government groups to define a comprehensive set of indicators at a broad and macro-
level [44,45]. The collection of indicators was based on the Sectoral Reference Document
(SRD) [35] on Best Environmental Practices (BEMP) in the food and beverage manufacturing
industry [46], indicators proposed by the International Organization for Standardization
in the ISO 14031 standard [47], and the literature reviews [6,13,21,22,33,35,43,45]. The
bottom–up approach established indicators by involving a diverse range of stakeholders,
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including academics and experts. The bottom–up approach was facilitated through inter-
views and brainstorming. Interviews allowed for direct engagement with stakeholders,
enabling a deeper understanding of their perspectives, concerns, and suggestions, whereas
brainstorming provided a structured platform for generating ideas collaboratively. The
questionnaire, with a 5-point Likert scale (1—definitely unimportant; 5—definitely impor-
tant) of a general set of environmental indicators, was answered by 1221 respondents in
Poland to determine the importance of each environmental indicator during purchasing
decisions for food products. To preserve the privacy and confidentiality of respondents, the
collected data remained anonymous, with responses analyzed collectively and without in-
dividual identification. The analysis of the responses to the 1221 completed questionnaires
occurred in three steps.

Sustainability 2024, 16, x FOR PEER REVIEW 4 of 16 
 

 

Figure 1. Research Plan. 

This study focused on the geographical area of Poland. The CATI research was un-

dertaken using a representative sample of Polish citizens. To guarantee the sample’s rep-

resentativeness, the data collection was outsourced to an external company with access to 

representative survey panels. The targeted number of questionnaires for this study was 

initially set at n = 1038. The actual responses exceeded expectations, reaching n = 1221. The 

sample size was calculated for the Polish population, estimated at approximately 37.97 

million, with a 95% confidence level and a maximum error of 3%. To ensure representa-

tiveness, the sample was planned considering characteristics such as gender, age, and ed-

ucation. 

The CATI survey questionnaire contained seven questions and metrics systematically 

designed to collect specific information from consumers. The most important part of the 

survey involved scrutinizing 21 environmental indicators. The set of environmental indi-

cators was selected using a combination of a top–down approach and a bo�om–up ap-

proach [42,43]. The top–down approach involves using experts such as researchers and 

government groups to define a comprehensive set of indicators at a broad and macro-level 

[44,45]. The collection of indicators was based on the Sectoral Reference Document (SRD) 

[35] on Best Environmental Practices (BEMP) in the food and beverage manufacturing in-

dustry [46], indicators proposed by the International Organization for Standardization in 

the ISO 14031 standard [47], and the literature reviews [6,13,21,22,33,35,43,45]. The bot-

tom–up approach established indicators by involving a diverse range of stakeholders, in-

cluding academics and experts. The bo�om–up approach was facilitated through inter-

views and brainstorming. Interviews allowed for direct engagement with stakeholders, 

enabling a deeper understanding of their perspectives, concerns, and suggestions, 

Figure 1. Research Plan.



Sustainability 2024, 16, 1834 5 of 15

• Step 1 of the analysis: A fundamental statistical analysis, with a particular focus on
the calculation of the mean and standard deviations. It consisted of a straightforward
data analysis to summarize central tendency and variability and a reference point. It
laid the groundwork for a preliminary understanding of the dataset’s distribution and
formed a foundation for more in-depth analyses in subsequent steps.

• Step 2 of the analysis. Correlation between the respondents’ profiles and their responses
to the indicators. It involved the application of Spearman’s rho coefficient. This coefficient
is a non-parametric measure that evaluates the presence of variables influencing the
importance of indicators. The correlation is weak for a coefficient between 0.10 and 0.39,
moderate between 0.40 and 0.69, and vital if the coefficient is between 0.70 and 1.00 [47].
The correlation intensity helped determine the degree of influence of variables such as
age, education level, household size, and financial situation.

• Step 3 of the analysis. The exploratory factor analysis models are used to reduce a
multi-element set of variables to a smaller set of factors, which contain most of the
information in the output variables and reveal hidden relationships in the analyzed
dataset [48–51]. The exploratory factor analysis aimed to identify and evaluate key en-
vironmental indicators influencing individual consumers’ food purchasing. Bartlett’s
test and the Kaiser–Meyer–Olkin index (KMO) were used to assess the suitability of
variables. A KMO value above 0.5 is generally considered acceptable, while some
suggest a threshold of at least 0.6 [48]. Bartlett’s test examined the hypothesis that
the correlation matrix is an identity matrix; rejecting it justifies a factor analysis of
the dataset [52].

The subsequent phase of the study involved individual in-depth interviews (IDI) with
organizational representatives. Conducted online for convenience and flexibility, the IDI
questionnaire was standardized and partitioned into six segments to facilitate a compre-
hensive exploration of the organizational perspective. The data collected from the IDIs
were qualitative, contributing to the overall research. In total, 8 interviews were conducted.
The sample is not representative, as the data are deemed qualitative, not quantitative.

This paper aims to evaluate the impact of different environmental indicators on
consumer purchasing decisions for food products. Assessing the consumer perspective
is based on the results of qualitative research obtained from the CATI survey (first stage).
The information gathered in this study is non-sensitive and excludes details related to
health, genetic information, intimate life, political views, ethnicity, beliefs, or religious
beliefs. No continuous tracking or observation methods were employed in the study.
Participants engaged by completing survey questionnaires, and their responses were
treated anonymously, undergoing collective analysis without individual identification.
The study identified no risks associated with psychological or physical harm to either
respondents or researchers. It obtained a favorable opinion from the Ethics Committee,
ensuring the inclusion of ethical considerations throughout the research process. An
exploratory factor analysis—principal components analysis—was carried out to isolate
and assess the importance of key environmental indicators determining consumers’ food
purchase decisions.

3. Results and Discussion
3.1. Participant Profile Analysis and Fundamental Statistical Analysis

The study sample included individuals selected to ensure representative demographic
characteristics. Regarding gender distribution, the sample consisted of 47.4% males and
52.6% females. Age-wise, the largest segment within the sample comprised individuals
aged 55 years or older (33.2% of the participants). Subsequent age groups were 25–34 years
old (20.1%), 45–54 years old (17.9%), 35–44 years old (17.0%), and 18–24 years old (11.8%).
Educationally, the sample included individuals with diverse levels of education. Most had
completed higher education (34.1%), while 9.2% held a bachelor’s degree. Furthermore,
12.6% had postsecondary education, and 31.5% had secondary school education. Those
with vocational school education accounted for 10.2%, and 2.5% had elementary education.
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Regarding household size, the distribution was as follows: one-person household, 13.5%;
two-person household, 30.7%; three-person household, 26.4%; four-person household,
18.8%; and five-person household, 10.6%. Concerning financial situations, the distribution
was as follows: very good (can afford anything), 1.5%; good (occasionally able to indulge
in some luxury goods, trips, recreation), 32.6%; average (need to plan for all major ex-
penses), 53.1%; bad (usually only enough for the basics and necessities), 9.9%; and very
bad (sometimes not even enough for necessities), 2.9%.

The mean score for the importance of all 21 indicators collectively was 3.68. The data reveal
a gender difference in the significance of environmental indicators, with women attributing
them slightly more importance (mean score of 3.77) compared to men (mean score of 3.58). These
findings align with the research results on the influence of consumer lifestyle on purchasing
behavior, which showed that gender was the most considerable statistically significant difference
in the impact on a healthy lifestyle and plays a role in consumer purchasing decisions for food
products [53]. Also, Wandel and Bugge [54] noted that women and those with higher education
were more likely to prioritize environmental aspects.

As shown in Figure 2, the respondents placed the highest importance on indicators
such as the use of chemicals (3.97), packaging (3.95), waste (3.89), wastewater (3.88), di-
rect emissions (3.75), the use of production materials (3.74), and water (3.74). Conversely,
indicators like noise, the transportation of people, and the use of office materials were
considered less important. Women consistently assigned higher importance to individual
environmental indicators than men. The top three areas rated highest (chemicals, pack-
aging, and waste management) are highly regulated in Poland and the European Union
regarding legal environmental requirements, which may contribute to consumer aware-
ness. Chemicals, being potential health hazards, received significant attention, and waste
management aligns with current awareness and the requirement for waste segregation in
the country. The importance of packaging was also emphasized in research conducted by
Lea and Worsley [55] and Wansink [56].
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Among the respondents, 27.5% saw environmental indicators as definitely important
in their food purchasing decisions, 29.2% saw them as rather important, 32.1% remained
neutral, 6.1% deemed them rather unimportant, and 5.1% considered them definitely
unimportant. On average, the importance of environmental indicators was rated at 3.68 on a
5-point scale, indicating a moderate significance level. The moderate level of importance of
environmental indicators was previously confirmed by Bergström, Solér, and Shanahan [57]
and Grankvist and Biel [58], who found that parameters such as price had the greatest
influence on product preference, with environmental factors having a lesser impact. The
importance of environmental indicators may be linked to consumers’ general views and
values. Research by Barker [59] revealed a link between environmental worldviews and
the importance of environmental criteria in food purchasing, with those subscribing to
ecocentric values placing greater importance on environmental factors.

3.2. Correlation Analysis

Spearman’s rho coefficient revealed that the variables regarding age, level of education,
household size, and financial situation showed only a significant correlation of p < 0.01 or
p < 0.05 with weak intensity, as classified by Dancey and Reidy [48] (see Table 1). Spearman’s
rho coefficient shows that this linear trend in the responses, however significant, has a
weak intensity of max rho = 0.197 (p < 0.05) and exists only for age as a variable.

Table 1. Spearman’s rho coefficient.

Basic Statistics Spearman’s Rho

X σ rho(a) rho(e) rho(h) rho(f)

Water-related indicators (e.g., amount of water
used, % re-use, attention to saving water

resources, and tightness of the water
supply network)

3.74 0.99 0.143 ** 0.011 −0.008 0.028

Energy-related indicators (e.g., amount of
energy consumed, sources of energy used, % of

energy from renewable sources, attention to
energy saving)

3.64 1.03 0.133 ** −0.006 0.006 0.016

Indicators related to the Use of Production
Materials (e.g., the amount of raw materials

used for production, care for the non-waste of
production raw materials, the amount of raw

materials reused in production processes, the %
of recovery)

3.74 1.03 0.108 ** 0.034 0.011 0.001

Indicators related to the Use of Office Supplies
(e.g., method of keeping records, consumption

of paper, printing toners)
3.48 1.12 0.137 ** −0.046 −0.021 −0.043

Indicators related to Noise (e.g., noise
produced by the organization and

its surroundings)
3.37 1.15 0.181 ** -.043 −0.036 −0.037

Indicators related to Effectiveness of the
Environmental Management System (e.g.,
implementation of an environmental audit

program, number of non-conformities
identified during environmental audits,
effectiveness of the implementation of

post-audit actions)

3.63 1.06 0.107 ** 0.013 0.026 0.020

Indicators related to Environmental Awareness
(e.g., effectiveness of environmental training,
level of environmental awareness of staff and

suppliers, implementation of programs
promoting the importance of
pro-environmental activities)

3.67 1.09 0.095 ** −0.016 0.001 −0.015
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Table 1. Cont.

Basic Statistics Spearman’s Rho

X σ rho(a) rho(e) rho(h) rho(f)

Indicators related to Suppliers (e.g., % of
certified suppliers, effectiveness of

environmental activities carried out by
suppliers, number of non-conformities

identified during environmental audits of
suppliers and sub-suppliers)

3.65 1.10 0.084 ** 0.019 0.001 0.027

Indicators related to the Transport of Products
(e.g., environmental impact of transport,

impact in the supply chain, modernization of
the vehicle fleet, number of motor vehicles

meeting the requirements of
individual standards)

3.71 1.12 0.127 ** 0.002 −0.037 −0.001

Indicators related to Transport of People (e.g.,
means of transport, commuting of employees

to work, business trips)
3.42 1.17 0.102 ** −0.057 0.024 −0.013

Indicators related to Emergency Preparadness
and response to environmental failures and

accidents (e.g., number of failures or incidents
affecting the environment, response time,

implementation of corrective actions)

3.63 1.13 0.165 ** −0.003 −0.038 −0.002

Indicators related to Compliance with Legal
Requirements (e.g., degree of compliance with
legal requirements in the field of environment,
penalties, and fines related to negative impact
on the environment, environmental fees paid

by the organization)

3.64 1.14 0.112 ** −0.036 −0.007 0.002

Indicators related to Environmental
Investments (e.g., % of pro-environmental or

cleaner technology investments)
3.64 1.12 0.197 ** −0.009 −0.020 −0.009

Do you expect companies to be responsible for
their environmental impact? 4.18 0.84 0.129 ** 0.027 −0.050 0.048

X—mean. σ—standard deviation. rho(a)—Spearman rho coefficient for age. rho(e)—Spearman rho coefficient
for education level. rho(h)—Spearman rho coefficient for household size. rho(f)—Spearman rho coefficient for
financial situation. ** the correlation is significant at the 0.01 level (two-sided). Source: elaborated by the authors.

The survey contained a question about the respondents’ expectations regarding corpo-
rate responsibility for environmental impact. A substantial majority of respondents (80.5%)
believed that companies should be responsible for their environmental impact (“definitely
yes” and “rather yes” on a five-point scale); on the other hand, only 0.8% responded with a
definitive “no”, and 2.3% opted for “rather no”. The average response on the 5-point scale
was 4.18. The study uncovered variations in expectations across different demographic
groups. Surprisingly, individuals aged 55 and over emerged as the most demanding in
terms of environmental responsibility expectations, with 87.2% responding with “yes” and
“rather yes” (resulting in a mean score of 4.34). Following closely were those aged 45–54
(83.1%, mean score: 4.19), 35–44 (77.9%, mean score: 4.12), 25–34 (76.5%, mean score: 4.07),
and the most minor demanding group were individuals aged 18–24, with 69.5% expecting
environmental responsibility from companies (mean score: 4.00).

These findings seem to contradict some findings suggesting that younger respondents
(in particular, Generation Z) generally have higher expectations of companies regarding
environmental responsibility and sustainability [60–63]. The potential trend where pro-
environmental expectations of companies increase with age may be linked to greater
purchasing power among older consumers.

Cramer’s V coefficient was calculated to gauge the strength of the correlation between
age and consumer expectations, yielding a value of 0.100764. This indicates a fragile
relationship between the two variables. Despite differences in the level of expectations
regarding environmental responsibility across various age groups, this weak relationship
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implies that age alone might not be a strong predictor of environmental responsibility
expectations.

The correlation analysis also shows that the respondents’ profiles in terms of variables
such as level of education, household size, and financial situation do not significantly
impact the importance of environmental indicators. No linear correlation was observed for
the influence of those variables on consumer purchasing decisions regarding food products.
In this sense, it can be seen that these test results are satisfactory, as they show that there
were no significant leanings from the respondents; that is, the respondent groups were
unbiased and neutral. Ricciuto, Tarasuk, and Yatchew [64], in research conducted among
Canadian households, found that household size, composition, income, and education
significantly influence food purchasing, with higher education levels associated with
increased purchases of vegetables and fruit. Turrell et al. [65] further emphasized the
importance of education, occupation, and household income in food purchasing behavior,
with lower socio-economic groups less likely to purchase healthy foods. These studies
suggest that while education, household size, and financial situation may not directly
impact the importance of environmental indicators in food purchasing, they do play a
significant role in shaping overall food purchasing behavior. Therefore, based on the
existing knowledge, it can be concluded that the lack of significant impact of variables
such as level of education, household size, and financial situation on the importance of
environmental indicators in food purchasing indicates that other factors or personal values
play a stronger role.

3.3. Identification of Key Environmental Indicators Influencing Consumer Food Purchases

The aim of the exploratory factor analysis was to isolate and assess the importance
of key environmental indicators that would be important in the process of purchasing
food according to individual consumers. The preparation for conducting the exploratory
factor analysis began with building and analyzing a correlation matrix between variables.
In the case of food products, many statistically significant correlations were observed
between observable variables, which confirmed the validity of using a factor analysis.
Then, Bartlett’s test of sphericity was performed, and the Kaiser–Meyer–Olkin index
(KMO) was calculated. The KMO test is a measure of the adequacy of the selection of
primary variables for a factor analysis. This indicator is used to determine the degree
of correlation among input variables and has a value between 0 and 1. The higher its
value, the stronger the basis for conducting a factor analysis. The proposal of H.F. Kaiser
assumes the following categorization of the value of the discussed indicator: 0.9—very high,
0.8—high, 0.7—medium, 0.6—moderate, and less than 0.5—very low. It is also believed
that the threshold value of the KMO measure should be at least 0.5, and some authors
even suggest that it should be at least 0.6 [31]. Bartlett’s test of sphericity tests the null
hypothesis that the correlation matrix of variables is an identity matrix, which would mean
there is no correlation between the variables. If the null hypothesis is rejected as a result of
the test, it is considered justified to conduct a factor analysis on the tested dataset [49].

Table 2 presents the results of the Kaiser–Mayer–Olkin test and Bartlett’s test of
sphericity in the food product dataset. The value of the KMO index turned out to be
high and amounted to 0.9795, and the result of Bartlett’s test for sphericity allowed for
the rejection of the null hypothesis assuming that the correlation matrix of variables is
a unitary matrix (p = 0.000); therefore, it could be assumed that there are grounds for
applying a factor analysis on this dataset. In the next stage of the research procedure, the
principal components method was used to isolate key environmental indicators that would
be important in the process of purchasing food products for individual consumers, which
involves transforming correlated input variables into components that are uncorrelated and
ranked according to the variance explained by them. Determining the number of factors
was based on the so-called Kaiser’s criterion, which assumes that only those factors are
taken into account whose eigenvalue is greater than 1.0, which means that the value of
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the variance explained by factors meeting this criterion is greater than by a single input
variable [49].

Table 2. KMO index and Bartlett’s test.

Measure of Kaiser–Meyer–Olkin drawing adequacy 0.979

Bartlett sphericity test
Approximate chi-square value 25,125.881

Degrees of freedom (df) 210
Significance 0.000

Source: own research.

In the case of the data obtained in the food category, based on the analysis of the
eigenvalues of the factors (components), it was found that two of them had eigenvalues
greater than 1.0, explaining in total almost 72% of the total variability, of which over 66%
was accounted for by the first factor (Table 3). Then, factor loadings were calculated using
Varimax orthogonal rotation. The limit for recognizing the analyzed factor loadings as
significant was arbitrarily set to 0.6. The analysis of the rotated component matrix allowed
for grouping measurable variables into components corresponding to the main indicators
that consumers would take into account when purchasing food products (Table 4).

Table 3. Eigenvalues and variance in exploratory factor analysis.

Component
Initial Eigenvalue

Total % Variance % Cumulative

1 13.874 66.065 66.065

2 1.095 10.875 71.277

3 0.711 3.385 74.277

4 0.550 2.620 77.282

5 0.512 2.436 79.719

6 0.434 2.069 81.788

7 0.364 1.732 83.520

8 0.344 1.640 85.160

9 0.322 1.533 86.693

10 0.304 1.446 88.139

11 0.301 1.434 89.574

12 0.287 1.358 90.941

13 0.272 1.294 92.234

14 0.254 1.207 93.442

15 0.238 1.135 94.576

16 0.229 1.089 95.665

17 0.219 1.043 96.708

18 0.201 0.958 97.667

19 0.179 0.850 98.517

20 0.168 0.802 99.319

21 0.143 0.681 100%
Source: own research.
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Table 4. Main environmental factors influencing consumers’ food purchases.

Component Factors Values of Factor Loadings

Component 1
Sustainable Management

Indicators related to the effectiveness of the
environmental management system (e.g.,

implementation of an environmental audit
program, number of non-conformities identified
during environmental audits, effectiveness of the

implementation of post-audit actions)

0.640

Indicators related to environmental investments
(e.g., % of pro-environmental or cleaner

technology investments)
0.679

Indicators related to environmental awareness
(e.g., effectiveness of environmental training, level
of environmental awareness of staff and suppliers,

implementation of programs promoting the
importance of pro-environmental activities)

0.743

Component 2
Materials and Wastes

Indicators related to waste (e.g., amount of waste
generated, type of waste, % of hazardous waste, %
of waste recycled, amount of waste generated due

to non-conformities in production processes)

0.632

Water-related indicators (e.g., amount of water
used, % re-use, attention to saving water resources,

and tightness of the water supply network)
0.687

Indicators related to suppliers (e.g., % of certified
suppliers, effectiveness of environmental activities

carried out by suppliers, number of
non-conformities identified during environmental

audits of suppliers and sub-suppliers)

0.752

Indicators related to waste water (e.g., amount of
wastewater generated, type of waste water

generated, waste water management)
0.804

Source: own research.

The variables grouped into the first component (effectiveness of the environmental
management system, environmental investments, and environmental awareness) are ele-
ments of Sustainable Management. The second component includes variables relating to
Materials and Wastes (factors related to waste, water, suppliers, and water waste). The next
step in the described research process was to assess the significance of the main components
resulting from the factor analysis (Table 5).

Table 5. Assessment of the main environmental factors influencing food purchases.

Component X

Sustainable Management 3.46
Materials and Wastes 3.89

Source: own research.

In the context of environmental indicators that significantly influence purchasing
decisions, the Materials and Wastes component (X = 3.89) was clearly more important
than the Sustainable Management component (X = 3.46). Respondents ranked indicators
related to the operational activities of the organizations higher than indicators related to the
management activities of the organizations. This may be due to several underlying factors.
First of all, operational activities are often more tangible and visible to the public compared
to management activities. Operational activities directly influence an organization’s day-to-
day environmental performance. Actions such as waste management directly affect the
environment and are more noticeable to stakeholders. The respondents might prioritize
these indicators because they have a visible and immediate environmental impact, making
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them more concerning. On the other hand, management activities are often complex and
involve various intangible aspects of organizational functioning. The respondents might
have limited knowledge or exposure to these management indicators, leading them to
prioritize the more straightforward operational ones they understand better. Management
activities might include setting sustainable policies, conducting environmental audits, and
implementing long-term strategies. These aspects are often not as transparent to the public,
resulting in less awareness and potentially undervalued rankings.

3.4. Study Limitations and Future Research

This study was conducted in Poland, which is one of the limitations. Its findings
may not be widely applicable to other countries due to cultural and economic variations
affecting consumer attitudes towards environmental responsibility and the importance
of environmental indicators. Despite being representative of European culture, Poland’s
unique characteristics may not fully capture the diversity across regions. Also, mass-media
discussions surrounding environmental issues, including those related to food products,
may be an important factor shaping consumers’ behaviors in this matter. Future research
could replicate the study in different countries for a comprehensive understanding of
consumer expectations.

Another limitation is that the study relies on self-reported data, potentially biased
by socially desirable responses. To enhance reliability, future studies could incorporate
objective measures or observational surveys.

Moreover, the study’s timing during the spring season may influence human behavior
and food product purchases. Future research could explore variations across seasons to pro-
vide a more comprehensive understanding. Another limitation is the lack of investigation
into consumers’ attitudes towards imported food products. Additionally, the study does
not differentiate between various product categories, such as beverages, vegetables, meat,
cereals, sweets, and functional foods, which could impact purchase decisions differently.
Addressing these limitations in future research would facilitate a more nuanced comparison
across product types and enhance the study’s applicability and relevance.

Despite these limitations, the study aligns with previous research highlighting in-
creasing consumer expectations for environmental responsibility. It contributes by offering
specific insights into the expectations and priorities of Polish consumers.

4. Conclusions

The study found a gender difference in terms of the importance attributed to environ-
mental indicators, with women rating individual environmental indicators slightly higher
than men. This aligns with previous research indicating that gender influences consumer
purchasing decisions regarding healthy lifestyles and food products.

The top-rated environmental indicators included using chemicals, packaging, and
waste management, aligning with legal environmental requirements in Poland and the
European Union. Women consistently rated these indicators higher than men. Consumer
awareness in these areas may be influenced by regulations, especially considering the
potential health hazards associated with chemicals and the emphasis on waste segregation
in the country.

Regarding expectations of corporate responsibility for environmental impact, most
respondents believed that companies should be responsible, with older age groups showing
higher expectations. Surprisingly, the older individuals, particularly those aged 55 and
over, expressed higher expectations for corporate environmental responsibility than the
younger groups. This contradicts some findings suggesting that younger respondents
generally have higher expectations regarding environmental responsibility.

The study explored the relationship between demographic variables. While a weak
correlation was observed for age, level of education, household size, and financial situation,
only age exhibited a significant correlation. The analysis revealed no significant impact of
variables such as level of education, household size, and financial situation.
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The exploratory factor analysis highlighted two main components influencing pur-
chasing decisions—Sustainable Management and Materials and Wastes. The Material and
Wastes component was considered more influential regarding environmental indicators
affecting purchasing decisions, possibly due to its tangible and immediate environmental
impact compared to management activities.
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49. Wieczorkowska, G.; Wierzbiński, J. Statystyka: Od Teorii do Praktyki; Statistics: From the Theory to Practice; Wydawnictwo

Naukowe Scholar: Warszawa, Poland, 2011. (In Polish)
50. Churchill, G.A. Badania Marketingowe: Podstawy Metodologiczne; Wydaw. Naukowe PWN: Warszawa, Poland, 2002.
51. Makalarska, A. Statystyczna Analiza Danych Wspomagana Programem SPSS; SPSS Polska: Kraków, Poland, 2005.
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