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Abstract: 
In a world of increasingly advanced technology and market turbulence caused by geopolitical turmoil and the 
spread of diseases of affluence, there is a growing need to adapt products and services to current market require-
ments in response to consumer expectations. The need to find its place in a constantly changing further and closer 
business environment has been also recognized in the agri-food sector. Consumers, looking for alternatives to 
industrially produced food and wanting to improve their well-being, have in mind, above all, not only the health 
quality of the food but also the absence of physical and chemical contaminants, and therefore, they are increas-
ingly inclined to purchase organic food products. Under these circumstances, many Polish enterprises that choose 
this type of production are looking for solutions that allow them to respond quickly to changing consumer expec-
tations. This paper first critically analyzes the scientific literature by compiling publications on aspects of enter-
prise agility to analyze issues related to quality assurance and its improvement as a manifestation of meeting 
customer expectations. This allowed for the identification of the research gap and formulation of the research 
objective, i.e. the assessment of the quality improvement activities as important problems of agility in Polish or-
ganic food processing. The main part of the empirical research was conducted in 2021-2022 using a questionnaire 
dedicated to entities involved in organic food production. The research was comprehensive in nature. The ques-
tionnaire was distributed to the entire population surveyed whereas the amount of the results leads to the con-
clusion that the sample is representative. Statistical analysis and inference were carried out using Kolmogorov-
Smirnov, Shapiro-Wilk, ANOVA-Kruskal-Wallis, and U-Mann-Whitney tests. 
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INTRODUCTORY CONSIDERATIONS FOR AN AGILE AND 
QUALITY-IMPROVING ORGANIZATION 
Armed conflicts and fluctuating prices of raw materials, 
the aging and increasing diversity of the social structure, 
and the increasingly adverse consequences of diseases of 
affluence and fears of potential new pandemics cause the 
dynamic variability of the closer and further environment 
of enterprises [1, 2, 3, 4]. 
As demonstrated by Kriz et al. [5], under these turbulent 
circumstances, well-functioning organizations are able to 
respond to challenges from the market by quickly adjust-
ing their services to meet changing customer expectations 
[6, 7]. As argued by Grant, Rumelt, and Cao [8, pp. 266-
267, 9, 10], changing expectations encourage enterprises 
to constantly look for ways to adapt to the environment 
and do it better and faster than their competitors. Fur-
thermore, Singh et al. [11] and Kumar et al. 12] found that 
the key to market success in meeting customer expecta-
tions is primarily to improve product quality. As cited in 

studies by Imai [14], Szczepańska [15], Jacques [16], and 
Maani et al. [17], the terms "improvement" and "quality" 
are inextricably linked. Quality cannot be considered with-
out its improvement [18]. The multifaceted nature of ap-
proaches to improving product quality in enterprises is in-
herently linked to the intersecting (intentional or not) ac-
tivities within a single business entity, as described in 
many management concepts based on, among other 
things, TQM, Kaizen, and lean and agile manufacturing 
[19]. Quality improvement is one of the key focus areas in 
these concepts. It is perceived as a continuous work on a 
process that never ends as there are constant transfor-
mations in the enterprise resulting in changes in customer 
preferences [20]. These changes can generate market op-
portunities, whose emergence, as found by Karpacz [21], 
can benefit organizations. In the first instance, these will 
be organizations characterized by agile behavior, for 
which quality and its improvement are of key importance.  
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However, it should be noted that despite a large number 
of publications on the concept of agility in the strict sense, 
and studies addressing the issues of quality and its im-
provement, there is a noticeable lack of scientific reports 
collectively analyzing the issues of agility and improve-
ment as necessary activities to meet customer expecta-
tions. Few authors, such as Nafei [22] and Yusuf et al. 
3323] have only drawn attention to the problems of qual-
ity by showing that agile manufacturing should be viewed 
as a production system for meeting rapidly changing mar-
ket needs, where integrating speed, flexibility, innovation, 
and quality by reconfiguring resources and applying best 
management practices aimed at delivering customer-fo-
cused products and services is crucial. The need for the 
continuous development of quality in the model-based 
perception of manufacturing agility was also discussed in 
research conducted by the Iacocca Institute [24]. Based on 
the extensive review of agility issues in the context of 
quality, the study by Vokurk et al. [25] should also be 
cited. The researchers defined agility as the ability to pro-
duce and effectively offer a wide range of high-quality 
products in a short time so that the enterprise creates 
value for the customer through customization. The links 
between the concept of agility and aspects of quality in 
the context of increased productivity have also been ex-
amined by such authors as Swafford et al. [26] or 
Devadasan et al. [27]. Furthermore, the importance of 
quality in the problems of agility has been emphasized by 
Van Hoek et al. [28], Maskell [29], and Hormozi [30], who 
considered it an opportunity to create an appropriate 
level of product/service quality that evokes excitement in 
customers. Such a customer orientation, as emphasized 
by Gunasekarajan et al. [31] and Yusuf et al. [32], is possi-
ble through product improvement and development pro-
cesses. This opinion is in line with studies by Oyedijo [33] 
and Vazques-Bustelo et al. [34], who argued that in agile 
enterprises, improvement work on new technologies is 
necessary, as is the implementation of innovations in the 
broadest sense. The need for multifaceted improvement 
activities has also been noted in the studies by Meredith 
et al. [35], Maskell [29], Zhang and Sharifi [36], Crocitto et 
al. [37], and Yusuf et al. [32], who emphasized the role of 
regular conducting product-related development re-
search, which allows for a quick response to customer re-
quirements, thus staying ahead of the competition. How-
ever, as reported by Stachowiak et al. [38], Singh et al. 
[39], and Vinodh et al. [40], such a response is possible 
only if the business entity is oriented towards thinking in 
the long term, directly related to the concept of improve-
ment, which in the practice of business operation is often 
equated with the principle of continuous improvement.  
According to Stoner et al. [41], Imai [42], Bessant et al. 
[43], and Hamrol [44] the principle of continuous im-
provement implies continuous and at the same time con-
scious action, based on the continuous implementation of 
both small changes and spectacular innovation, adapting 

 
1 In the present study, safety is understood as the health safety 
of food (no risks to the consumer) achieved using appropriate 
measures. 

the organization to market expectations. This means the 
rational use of management tools and techniques, but 
also the skillful and optimal choice of technical and tech-
nological parameters in the processes of production or 
providing services. Improvement is the basic idea of many 
quality-oriented standards, especially important for the 
entities involved in the food production and distribution 
chain that need to quickly respond to changing customer 
preferences. As shown in the study by Han et al. [45], and 
the WHO report [46], nowadays, buyers are looking for 
foods that contain the macro- and micronutrients neces-
sary for the proper functioning of the human body and, 
first and foremost, are safe. Many consumers believe 
these expectations are met by organic food. Its produc-
tion, according to the provisions of the legal acts [47], is 
performed within certified farm management and food 
processing systems. It combines production practices that 
are most beneficial for the environment, climate, and hu-
man health. It is the organic food’s quality characteristics 
of healthiness, safety1, sensory appeal, and availability 
[48] that determine its purchase.  
Based on the research, for enterprises that process or-
ganic foods, the described concepts related to agility and 
quality improvement take on particular importance in the 
search for their management, organizational, or techno-
logical solutions that fit in with current food trends. It 
should be noted that previous studies on organic food 
processing have focused on the one hand, on its general 
characterization [49, 50], describing the factors that de-
termine its operation [51], and on the other hand, have 
referred to the quality of selected groups of organic food 
[52, 53]. 
At the same time, a study conducted by Dziuba et al. [54] 
found that these business entities, by responding to 
changes in consumers' eating habits and thus following 
their expectations, show the behavior of an agile organi-
zation.  
Under these circumstances, it was deemed appropriate to 
undertake further research in an attempt to identify and 
indicate the scope of improvement activities that have a 
decisive impact on product quality being an important el-
ement of agility in organic food processing enterprises.  
The research also aimed, on the one hand, to determine 
the differences in the assessment of individual aspects of 
product quality improvement between two groups of pro-
ducers (those producing conventional and organic food, 
and those engaged only in the production of organic 
food), and on the other hand, to assess whether there is 
differentiation of these improvement activities in such 
categorized groups of producers depending on their capi-
tal, scope, duration of operation, and size. 
 
METHODOLOGY  
To implement the adopted research concept, it was de-
cided that the optimal method to describe the character-
istics of quality improvement activities in organic food 
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processing enterprises that have the characteristics of ag-
ile organizations was the questionnaire survey method. 
For this purpose, a research questionnaire was devel-
oped, adapted to the specific conditions of organic food 
processors in Poland. EU and Polish legislation [55, 47] im-
pose an obligation on such enterprises to both certify such 
production and report it to a central register. In late 2021 
and early 2022, contact information for 566 manufactur-
ers has been obtained from this register for the purposes 
of this study. Based on these data, an attempt was made 
to contact all these business entities, making the research 
an exhaustive study. If the respondent agreed to partici-
pate in the survey, the questionnaire, prepared in ad-
vance, was filled out by a telemarketer properly trained in 
conducting research using the CATI method. In-depth 
studies were agreed to in 259 cases, 58 of which were en-
terprises producing only organic food, and 201 were tak-
ing steps towards organic and conventional production in 
their business profile. 
In the business entities surveyed, the respondents were 
individuals responsible for the quality-related area. Re-
spondents, when asked a general question about their 
perceptions of quality improvement activities at their en-
terprise by indicating detailed responses from Q1 to Q11, 
which are presented in Table 1, had the opportunity to as-
sess these activities in multiple ways. As part of the sur-
vey, respondents provided information on both their per-
ceptions of quality improvement activities on the Likert 
scale (see Table 1) and by indicating qualitative and ordi-
nal characteristics, such as enterprise size, the origin of 
capital, and the scope and duration of its operations. 
Each option presented in Table 1 was rated on a five-point 
Likert scale, where -2 meant an “Absolutely no” answer, 0 
- “It’s hard to say”, and +2 meant an “Absolutely yes”. The 
use of the Likert scale allowed the choice of quantitative 
methods for verifying the dependence and effect of se-
lected characteristics on the assessments made by re-
spondents. 
Meeting the objectives of the study required the use of 
statistical analysis based on parametric and non-paramet-
ric tests. First, the Kolmogorov-Smirnov test and the 
Shapiro-Wilk tests were used. These tests are essential, 
among other things, in the process of selecting research 
methods. For the rest of the study, it was decided to use 
the ANOVA-Kruskal-Wallis test and the U-Mann-Whitney 
test. The ANOVA-Kruskal-Wallis test was used to verify hy-
potheses based on more than two groups. In contrast, the 
U-Mann-Whitney test in the present study was used to di-
vide the sample into two independent parts. These tests 
are non-parametric tests dedicated to independent sam-
ples and refer to the order in the population, whereas the 
interpretation of the results in this study was based on the 
evaluation of the median value. During interpreting the 
data, the median is a value of respondents' ratings that 
divides the population sample into two equal parts. The 
study used variants of the tests with continuity correction, 
assuming a priori that assessment distribution can take 
values from the entire range from -2 to 2 with a neutral 
point 0 (I don’t know/I have no idea). 

Table 1 
Summary of specific measures to improve the quality  

of organic food 

In your enterprise, are quality improvement activities  
in the context of agile behavior connected: 

Q5.01. With overall coordination of efforts to improve product 
quality in all departments of the enterprise 

Q5.02. With the use of appropriate methods to improve  
the quality of products 

Q5.03. With the operation of the laboratory 

Q5.04. With the improvement of the technological process 

Q5.05. With strict adherence to organic food production  
procedures 

Q5.06. With meeting customer expectations 

Q5.07. With implemented standards, such as HACCP  
and ISO 9001. 

Q5.08. With the involvement of management-level employees 
in the implementation of product quality improvement activities 

Q5.09. With the involvement of executive-level employees  
in the work to improve product quality 

Q5.10. With the increase of innovative thinking of employees  
in the context of quality improvement 

Q5.11. With the increase in the number of quality-related  
training courses 

 
Based on the statistical analysis using the aforementioned 
tests with such a large research sample (259), the esti-
mates obtained lead to general conclusions on the entire 
population of certified organic food processors. The ana-
lyzed group of food processors is not constant: as statis-
tics show, their number is steadily increasing. Therefore, 
inference based on a sample of 259 is possible using sta-
tistical methods that allow their generalization. 
Based on the survey results, frequency tables were cre-
ated to characterize the business entities studied. Graphs 
showing the distribution of variables were based on con-
tingency tables. The Statistica 13 software was used to an-
alyze the data as a tool for testing the structure coefficient 
hypothesis (the percentage of enterprises in the popula-
tion studied should be significantly different from zero), 
and it was also used to create contingency tables and fre-
quency distributions of characteristics.  
 
RESULTS AND DISCUSSION 
The study aim, connected with the determination of the 
differences in the assessment of individual aspects of 
product quality improvement between two groups of pro-
ducers (those producing conventional and organic food, 
and those engaged only in the production of organic 
food), and, on the other hand, the attempt to assess 
whether there is a differentiation of these improvement 
activities in such categorized groups of producers due to 
their capital, scope and duration of operation, and size, 
required a structured grouping of data that was the basis 
for further analysis. 
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Therefore, in the first stage of the study, the hypothesis 
of normality of statistical distributions was verified. The 
Kolmogorov-Smirnov and Shapiro-Wilk tests were used 
for this purpose. The analysis leads to the conclusion that 
the distributions of the variables are characterized by a 
pronounced left skewness and there is no convergence of 
the empirical distributions with the normal distribution. 
With the results obtained, further analyses require using 
nonparametric tests with continuity correction.  
Furthermore, a p-value was assumed as a measure of the 
decision on the significance of group differentiation. If the 
value of the parameter is less than 0.05, it is assumed that 
the differentiation of the groups is significant. Values 
greater than 0.05 mean that despite some variation in the 
sample, this variation cannot be found to characterize the 
population. Based on the above assumptions, research 
methods were grouped and assigned to individual charac-
teristics of organic food processing enterprises, as shown 
in Tab. 2. 
Table 2 provides a summary organizing the data. It also 
shows that due to the lack of significance of indicators in 
some subgroups and also insufficient sample size, there 
are barriers that make it impossible to draw firm conclu-
sions, and although there is some variation in the sub-
group studied, it still cannot be the basis for describing the 
population studied. For this reason, from the population 

of enterprises declaring organic and conventional food 
processing in their scope of activities (Table 1, column 2), 
those entities that indicated: a different form of capital 
(0.39%), duration of operation of up to 2 years (1.93%), 
local scope of operations (1.16%) were excluded from fur-
ther analysis. 
Similarly, from the population of enterprises declaring 
only organic food processing in their scope of operations 
(Table 2, column 4), those entities that indicated: medium 
and large size of their enterprise (2.70%, 0.00%), duration 
of operation of up to 2 years (0.77%) and local and re-
gional scope of operations (0.78%, 3.88%) were excluded 
from further analysis. The inadequate size of some sub-
groups and, consequently, the lack of significance of capi-
tal differentiation was the reason why further estimations 
taking into account this characteristic of the entities were 
abandoned. 
The above analysis became the basis for further statistical 
estimates relating to the set of improvement activities in-
cluded in Tab. 1. However, it was assumed that the study 
would present the results in which, due to the group sizes, 
it was possible to verify the differentiation. 
In the group of enterprises engaged only in organic food 
production (Table 2, column 4), it was noted that verifica-
tion of differentiation by enterprise size was possible only 
in the group of micro and small enterprises.

 
Table 2 

Differentiation of sample structure with the assignment of research methods 

Layer in the class of food producers 
n = 259 

Enterprises producing  
conventional and or-

ganic food (mixed pro-
file) 

Research 
method 

Enterprises  
producing only 

organic food  
(organic food 

profile) 

Research method 

ENTERPRISE SIZE 

Micro-enterprise (up to 10 employees) 19.31% 

Kruskal-Wal-
lis ANOVA 

13.90% Mann-Whitney 
U test Small enterprise (10 to 49 employees) 23.94% 5.79% 

Medium-sized enterprise 
(from 50 to 249 employees) 

26.25% 2.70% not included 
in the analysis 

Large (more than 250 employees) 8.11% 0.00% 

CAPITAL 

Polish-foreign capital 7.81% 
Kruskal-Wal-

lis ANOVA 

0.39% Due to the inadequate size  
of subgroups other than 100% 

Polish capital, intergroup  
comparisons are not possible. 

100% foreign 9.77% 1.56% 

100% Polish 59.38% 20.70% 

Another form, which? 0.39% not included 0.00% 

DURATION OF OPERATION 

Up to 2 years 1.93% not included 0.77% 
not included 

in the analysis 

3-5 years 4.25% 
Kruskal-Wal-

lis ANOVA 

5.02% 

Kruskal-Wallis ANOVA 6-10 years 10.81% 5.41% 

Over 10 years 60.62% 11.20% 

SCOPE OF OPERATIONS 

Local 1.16% not included 0.78% not included 
in the analysis Regional 5.43% 

Kruskal-Wal-
lis ANOVA 

3.88% 

National 19.38% 7.75% 
Mann-Whitney U test 

International 51.55% 10.08% 

Values with a significant percentage of the group in the sample are highlighted in bold and used for further analysis.
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Interestingly, this characteristic differentiates the percep-
tion of the laboratory's operation (Q5.03) and its impact 
on quality improvement activities in the entities surveyed 
(p-value = 0.021), as shown in Figure 1. 
 

 
Fig. 1 Comparison of the assessment of the laboratory's effect on 
quality improvement activities for micro- and small enterprises 
 

As illustrated in Figure 1, the laboratory’s operation defi-
nitely has a clear impact on quality improvement in small 
enterprises, with a rating above 1. This is indicated by the 
median value. In addition, the chart's box, denoting the 
50% portion of the designated subgroup, suggests that 
the assessment of the laboratory's effect on quality in 
small enterprises is positive. Micro-entrepreneurs made 
the opposite assessment. According to them, the opera-
tion of the laboratory is unlikely to affect the quality of 
production. In this case, the median was -1. 
Another analysis of the data leads to the conclusion that 
within the same group of entities engaged only in organic 
food processing, it is additionally possible to verify the dif-
ferentiation only between enterprises with a domestic or 
international scope. After analysis of the answers given by 
representatives of the enterprises studied, it turned out 
that the attribute of the scope of the enterprise opera-
tions and enterprise size (see Figure 1) differentiates the 
assessment of the impact of the laboratory's operation on 
quality improvement (p-value = 0.01), as shown in Figure 
2. 
 

 
Fig. 2 Comparison of the assessment of the impact  
of the laboratory's operation between enterprises with the do-
mestic and international scope of operations 

As highlighted in Figure 2, for enterprises with an interna-
tional scope of operations, an important element affect-
ing quality improvement activities is the laboratory. Inter-
estingly, Enterprises with a national scope are inclined to 
rate this aspect as little important, with a median value of 
-1, or even as unimportant (-2). This is indicated by the 
position of the chart box.  
In the course of further statistical testing, it was found 
that there were no significant differences in the assessed 
aspects listed in Tab. 1 – in terms of enterprise character-
istics, such as the duration of operation or enterprise cap-
ital. In both cases, the variation was statistically insignifi-
cant, which means that the formation of quality in enter-
prises does not depend on either the duration of opera-
tion in the market or the form of capital. They were rated 
similarly by respondents. The publication omits the 
presentation of statistically insignificant results.  
The situation was quite different with enterprises pro-
cessing both conventional and organic food (see Table 2, 
column 2). As the research revealed, the size of business 
entities is an important differentiating factor for the 
group of food processors studied in terms of the increase 
in the number of training courses that affect quality im-
provement activities (Q5.11). A detailed analysis is pre-
sented in Tab. 3.   
 

Table 3 
Enterprise size vs. assessment of the impact of the number  
of training courses on quality improvement activities using  

the Kruskal-Wallis test  

Dependent variable: 
Q5.11 

Q5.11. With the increase  
in the number 

of quality-related training courses 
Kruskal-Wallis test:  

H (3, N= 200) = 13.71734 p =.0033 

Code N valid 
Rank 
sum 

Mean 
rank 

Microenterprise 
(up to 10 employees) 

1 50 4673.000 93.4600 

Small enterprise 
(10 to 49 employees) 

2 62 5310.000 85.6452 

Medium-sized  
enterprise (from 50 
to 249 employees) 

3 68 7494.500 110.2132 

Large enterprise 
(more than 250  

employees) 
4 20 2622.500 131.1250 

 
The p-value for the Kruskal-Wallis test shows that at least 
one subgroup may have a significantly different median 
value than the others. Therefore, it is necessary to con-
duct post-hoc multiple comparison tests. It turns out that 
they differentiate between two subgroups, as presented 
in Tab. 4.  
The results of statistical testing included in Table 4 show 
the differentiation between the subgroups of large and 
small enterprises. With large enterprises, an increase in 
the number of quality-related training courses is essential 
for quality improvement activities (Q5.11) (the median is 
2 in this case). The other subgroups of enterprises 
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characterized by their size do not show significant differ-
ences. It can be assumed that in their case, the median 
rating is 1. 
 

Table 4 
Enterprise size vs. assessment of the impact of the number  
of training courses on quality improvement activities using  

the multiple comparison test 

Dependent  
variable: 

Q5.11 

p-value for multiple (two-way) comparisons 
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Micro-enterprise 
(up to 10  

employees) 

 1.000000 0.721497 0.083452 

Small enterprise 
(10 to 49  

employees) 
1.000000  0.093821 0.013475 

Medium-sized  
enterprise  

(from 50 to 249  
employees) 

0.721497 0.093821  0.933029 

Large enterprise 
(more than 250 

employees) 
0.083452 0.013475 0.933029  

Values that show significant variation between subgroups  
are in bold 

 
Therefore, this was also an important aspect for these 
subgroups but not as important as in large enterprises.  
Further statistical analysis entitles us to the observation 
that the characteristic related to the origin of capital of 
the entities studied (see Table 2, column 2) is a variable 
that differentiates perceptions of quality improvement 
only in the aspect of the intensity of innovative thinking 
(Q5.10). The other factors presented in Tab. 1 are at the 
same levels in the study sample, regardless of the type of 
capital.  
 

Table 5 
Comparison of the assessment of the impact of employees'  

innovative thinking on quality improvement activities  
in enterprises with different capital structures using  

the Kruskal-Wallis test 

Dependent  
variable: 

Q5.10 

Q5.10. With the increase of innovative  
thinking of employees 

in the context of quality improvement 
Kruskal-Wallis test:  

H (2, N = 197) =11.68915 p =.0029 
Condition of inclusion: V1 = 1  

and (V3 = 1 or V3 = 2 or V3 = 3) 

Code N valid Rank sum Mean rank 

Polish-foreign capital 1 20 1309.00 65.4500 

100% foreign 2 25 2121.50 84.8600 

100% Polish 3 152 16072.50 105.7401 

Tabs. 5 and 6 summarize figures describing the issue ad-
dressed in detail. 
 

Table 6 
Comparison of the assessment of the impact of employees'  

innovative thinking on quality improvement activities  
in enterprises with different capital structures using  

the multiple comparison test 

Dependent 
variable: 

Q5.10 

p-value for multiple (two-way) comparisons, 
Q5.10 (BAZA_ANALIZA) 

Independent (grouping) variable:  
P4 Kruskal-Wallis test:  

H (3, N= 198) =12.88990 p =.0049 
Condition of inclusion: V1=1 

Polish-foreign 
capital  

R:66,025 

100%  
foreign 

R:85.640 

100% 
Polish 

R:106.58 

Another 
form,  

which? 
R:40.000 

Polish-foreign 
capital 

 1.000000 0.017573 1.000000 

100% foreign 1.000000  0.542883 1.000000 

100% Polish 0.017573 0.542883  1.000000 

Values that show significant variation between subgroups  
are in bold. 

 
The analysis showed (see Tab. 5 and 6) that significant dif-
ferences exist between enterprises with sole Polish capi-
tal and those with mixed capital. Figure 3 was prepared to 
complement the outlined situation.  
 

 Median 

 25%-75% 

 min-max mixed capital 100% foreign capital 100% polish capital
-2,5
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Fig. 3 Comparison of the assessment of the impact  
of employees' innovative thinking on quality improvement  
activities in enterprises with different capital structures 

 
From the data in Figure 3 it can be seen that innovative 
thinking in the context of quality improvement (Q5.10) is 
perceived as more important in enterprises with only 
Polish capital. This aspect was rated by respondents at 
level 1 (median position). Furthermore, half of the re-
spondents of this subgroup identified this area as im-
portant (rating values above 0) in terms of quality im-
provement activities. In the other two capital subgroups 
(foreign and mixed), this aspect was rated as moderately 
important, and even less important in the case of mixed 
capital, as half of the respondents rated its importance 
below 0, as evidenced by the position of the median.   
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It is also worth noting that for enterprises producing both 
conventional and organic foods (Table 2, column 2), the 
characteristic that assigned them in terms of their dura-
tion of operation in the market significantly differentiated 
the perception of quality improvement activities in areas 
related to: 
1) overall coordination of efforts to improve product 

quality in all departments of the enterprise (Q5.01) 
(see Figure 4), 

2) increase in quality-related training courses (Q5.11) 
(see Figure 5).  

 

 
Fig. 4 Comparison of the effect of overall coordination  
of activities to improve product quality in all departments  
of the enterprise in terms of the duration of operation  
in the market 

 

 
Fig. 5 Comparison of the effect of the increase in the number  
of training courses on quality improvement in terms  
of the duration of operation of the enterprise 

 
As can be seen in Figure 4, according to respondents, the 
aspect of overall coordination of efforts to improve qual-
ity was rated higher in enterprises operating in the market 
for 6 to 10 years. It should be noted that for this subgroup 
of enterprises, this aspect is very important, as evidenced 
by ratings of 2. This is particularly evident when compared 
with the ratings of enterprises operating in the market for 
more than 10 years. This is demonstrated by the signifi-
cance evaluated in the Kruskal-Wallis test (p = 0.007) and 
multiple comparisons tests (p = 0.03). At the same time, 
there was a significant percentage of respondents in this 
subgroup who rated the overall coordination of efforts to 

improve quality (see box size) at a lower level. It is this 
stratum of respondents (who rated this aspect relatively 
lower) that shows the differences between the two sub-
groups. Interestingly, in the subgroup of enterprises oper-
ating in the market for 3 to 5 years, due to the wide variety 
of respondents' assessments, there is no statistical basis 
to conclude unequivocally that the situation in this sub-
group is different from the other two. 
The following Figure 5 shows the perception of the in-
crease in the number of quality-related training courses 
affecting quality improvement (Q5.11) differentiated by 
the time of operation of the enterprise in the market.  
As can be seen from Figure 5, the aspect related to the 
number of training courses that affect quality improve-
ment (Q5.11) is clearly perceived differently in the two 
subgroups of the enterprises. This differentiation is very 
evident when comparing the assessed area in enterprises 
operating in the market for 3 to 5 years with those oper-
ating for 6 to 10 years. The Kruskal-Wallis test shows a pa-
rameter value of p = 0.016, and the test of multiple com-
parisons is estimated at p = 0.02. For enterprises with 
short duration of operation, the increase in the number of 
training courses had a relatively neutral effect on activi-
ties to improve quality. However, it should be emphasized 
that the median, in this case, was zero, and the box is sym-
metrical. This means a relative balance of positive and 
negative ratings. Significantly more respondents repre-
senting enterprises that have been operating for more 
than 5 years gave positive ratings. This leads to the con-
clusion that enterprises operating longer in the market 
place more importance on the number of training courses 
perceived as an important stimulant of quality improve-
ment activities in their organization.  
Statistical analysis showed that the aspect related to the 
impact of the laboratory's operation on quality improve-
ment not only in enterprises engaged solely in organic 
food production (see Tab. 2, column 4, and Figs. 1 and 2) 
but also in those with a mixed production profile (see Tab. 
2, column 2) is an important issue. Its perception varies 
depending on the scope of operations of the entities stud-
ied. This is illustrated in detail in Figure 6. 
 

 
Fig. 6 Comparison of the assessment of the effect  
of the laboratory on quality improvement in terms  
of the scope of operations in entities engaged in mixed food 
processing  
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With the data shown in Figure 6, it is legitimate to con-
clude that regional processors have very diverse and in-
consistent opinions about the laboratory's effect on qual-
ity improvement activities. This is an obstacle that makes 
it impossible to make comparisons of perceptions of this 
area with other subgroups. More precise ratings in these 
terms were given by domestic enterprises. They rated the 
laboratory's effect on quality improvement as less im-
portant (median = 0) compared to the assessment of 
those with international scope (median = 1). Furthermore, 
it can be assumed that in domestic enterprises, negative 
and positive assessments, due to the symmetry of distri-
bution (see box) cancel each other out. As for multina-
tional enterprises, on the other hand, positive ratings 
were given by at least half of the respondents (box 50% 
above 0). Thus, in general, it should be recognized that the 
laboratory is a significant component of quality improve-
ment activities for entities with international scope, which 
significantly differentiates them from enterprises with na-
tional scope.  
The overall statistical analysis allows a general conclusion 
that the characteristics of the enterprises studied such as 
the origin of capital, scope and duration of operation, and 
their size affect the assessment of certain quality im-
provement activities. Interestingly, in enterprises with or-
ganic food processing profile, most of the areas (Tab. 1), 
for methodological reasons (Tab. 2), could not be as-
sessed. However, based on the U-Mann-Whitney test in 
the statistical analysis of the collected data, significantly 
different ratings in aspects of quality improvement activi-
ties can be compared in tables between producers en-
gaged solely in the production of organic food and pro-
ducers with a mixed production profile (organic+conven-
tional), as highlighted in Tab. 7. 
Based on the data presented in Tab. 7, only four of the 
eleven (see Tab 1) of the assessed aspects should be sep-
arated from the statistical point of view, with their per-
ception clearly different among producers specializing 
solely in the production of organic food and producers 
with a mixed production profile (organic+conventional). 
These areas are mainly related to: 
– laboratory operation (Q5.03),  
– technological process improvement (Q5.04),  
– an increase in the number of quality-related training 

courses (Q5.04). 
Although in Tab. 7 median values for Q5.04 and Q5.11 are 
the same for both groups of enterprises studied, based on 
the detailed results, the distributions of the variables in-
dicate that for enterprises with a mixed business profile, 
these two aspects are important for quality improvement. 
Focusing attention on process improvement (Q5.04) and 
quality-related training courses (Q5.11) in business enti-
ties that produce organic food in addition to conventional 
food can have a key impact on quickly identifying oppor-
tunities and seizing them for their growth and develop-
ment [28]. The simultaneous production of organic and 
conventional products by the enterprises studied requires 
them to display shrewdness, flexibility, intelligence, and 

cunning, which, as Trzcieliński [56] argued, are qualities 
synonymous with agility.  

 
Table 7 

Summary of statistically significant assessments of aspects  
of quality improvement in terms of the business profile  

of enterprises using the U-Mann-Whitney test  
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It is worth noting that the issues of organic food pro-
cessing in Poland were addressed in the study by Dziuba 
et al. [54], who indicated the legal and organizational con-
ditions for the production of this type of food and empha-
sized the legitimacy of implementing solutions contained 
in the idea of agility. Therefore, the research results high-
light the importance of quality and its multifaceted im-
provement as an important element in creating agile be-
havior in such enterprises.   
 
CONCLUSION 
Statistical data [57, 58, 59] show that the agri-food sector, 
despite the economic turmoil caused by armed conflicts 
and pandemics, can flexibly adapt to the changing expec-
tations of buyers and is one of the fastest-growing 
branches of the economy not only in Poland but also in 
the world. Despite the difficult geopolitical situation, re-
covery is also being recorded in the niche market of or-
ganic food. Enterprises wishing to offer such products 
must exhibit agile behaviors that include the ability and 
speed to reconfigure resources, flexibility, and care in 
meeting customer needs and responsibility for product 
quality. These aspects cannot be considered in isolation 
from continuous quality improvement activities, which, if 
carried out systematically within an enterprise, allow for 
staying ahead of the competition faster and more 
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effectively, and capturing emerging market opportunities 
resulting from changing customer expectations, thus 
bringing real benefits to all stakeholders.   
The research described in the present study fits into this 
narrative thread. It showed that there are significant dif-
ferences in the assessment of quality improvement activ-
ities in terms of their agility, not only between the two 
groups of producers (those with organic food processing 
profile and those that produce both organic and conven-
tional foods) but also in terms of the difference in the two 
groups of producers in capital, scope and duration of op-
eration, and enterprise size. 
The results presented in the study lead to the conclusion 
that, especially in enterprises with a mixed food pro-
cessing profile, there are statistically significant differ-
ences in the perception of quality improvement activities. 
The results of the research work presented in this study 
also demonstrate the need for further theoretical and em-
pirical exploration of the operation of organic food pro-
cessing enterprises. It is worth examining this type of en-
terprises in detail from the standpoint of their perception 
of the role of the laboratory and training in quality im-
provement activities. 
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