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A B S T R A C T

Important insight into the Central and Eastern European food industry, beyond traditional food safety (FS)
management and reflects on its food safety climate or the human route of its food safety culture is provided.
Novel FS climate self-assessment tool was developed and validated by 65 FS experts from governmental agen-
cies, third party certification bodies, food sector associations, universities and food industry. Three original FS
climate components: FS knowledge, business priorities and FS legislation, were introduced and their nine
components were assessed in nine Central and Eastern European countries involving 470 food companies. FS
knowledge was better assessed in big and medium sized than in small companies. Knowledge component was
equally assessed as good, irrespective of the FS risk profile of the food company surveyed while certified FS
management system was charted by higher FS knowledge scores within a same food company. Business priorities
in Central and Eastern European food organizations were related to hygiene and food safety and were always put
before profit regardless of the company size. Hygiene and food safety were seen equality as a critical business
success factor irrespective of the associated level of riskiness. FS climate legislation component in all food or-
ganizations surveyed was assessed affirmatively. Central and Eastern European food companies seemed to avoid
problems in cooperation and trust between food safety leaders and other employees, since they have perceived
FS climate highly and similarly. EU operating food companies had comparable overall FS climate to non-EU
companies mostly because they have equally perceived their business priorities and appropriateness of asso-
ciated FS legislation. The only exception was the FS knowledge that was better assessed in EU than non-EU food
enterprises.

1. Introduction

Traditional food safety management systems (FSMS) focus on pro-
cesses and are primarily based on food science. They adopt simplistic

view of behaviour change and linear cause and effect thinking while
creating food safety programs like Hazard Analysis and Critical Control
Points (HACCP) (Yiannas, 2009). Behaviour-based FSMS also focus on
processes but they also recognize the importance of understanding and
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managing employee's food safety manners, attitudes and beliefs. They
also heavily rely on food science expertise but also embrace the orga-
nizational culture theory and behaviour science. They acknowledge
that behaviour change is complex and adopt strategic thinking while
trying to create a distinctive food safety culture (FS-culture) within a
food organization (Griffith Christopher, 2010).

We already know that there are evident impacts and consequences
of national cultures on corporate cultures in organizations (Hofstede,
2005.; Meyer, 2014). It was also suggested that there is a relationship
between national cultures and FS-culture (Nyarugwe, Linnemann,
Hofstede, Fogliano, & Luning, 2016). Although food industries have
taken a profound interest in the concept of FS-culture (Nyarugwe et al.,
2016) this important and emerging issue has been tested in practice on
a national level only and in couple of instances (De Boeck, Jacxsens,
Mortier, & Vlerick, 2018.; Nyarugwe, Linnemann, & Luning, 2020.;
Wiśniewska, 2019).

Despite the efforts to develop and implement FSMS, the overall food
safety health burden in Europe and around the world is substantial
(WHO, 2017). This burden is not evenly distributed across the Eur-
opean continent. The Eastern parts of Europe have the highest number
of human confirmed cases combined with the number of foodborne
disease outbreaks due to Trichinella, Brucella and Yersinia spp. (EFSA,
2018.; Mirilović et al., 2019.; Pozio, 2019). Therefore, there is the most
pressing need to investigate the issue of FS-culture in Central and
Eastern European food organizations. Its “techno-managerial route”, in
which the FSMS and its performance are essential (De Boeck, Jacxsens,
Bollaerts, & Vlerick, 2015), has already been explored in the Western
Balkan countries (I. Djekic, Tomasevic, & Radovanovic, 2011.
Tomašević et al., 2016. I. Tomašević et al., 2013). It's evident that it had
a positive impact not only on microbiological outputs of food estab-
lishments (I. Djekic et al., 2016. N. Smigic, Djekic, Tomasevic, &
Miocinovic, 2012. Tomasevic et al., 2016), but also improved the
control of chemical hazards like nitrites (Tomasevic et al., 2017), sul-
phites (Tomasevic et al., 2018) and aflatoxin M1 (Miocinovic et al.,
2017.; Tomasevic et al., 2015). Second, FS-culture “human route” was
also distinguished and named “food safety culture” (FS-culture). It is
commonly defined as “the relative priority or meaning of safety in an
organization or work unit as perceived by employees” (De Boeck et al.,
2015). Because FS-culture is an interplay of the techno-managerial and
human route, both needs to be assessed when trying to make an insight
into FS-culture of a food organization(s).

Therefore, this research aimed to assess overall FS-climate in
Central and Eastern Europe based on a three newly developed com-
ponents: knowledge, business priorities and legislation. Expert valida-
tion of FS-climate assessment tool was conducted. Relative importance
between already and newly developed FS-climate components was
compared. Analysis of the impact of country of origin on FS-climate in
the context of the company's FS riskiness level and organizational
characteristics was also performed. This investigation seeked for the
possible differences in FS-climate within the food companies of nine
European countries based on the country of origin, food sector, size of
the company, level of executed FSMS and individual FS-climate in-
dicators. To the best of our knowledge, the results presented in this
manuscript provided the first ever insight into important issue of FS-
climate in Central and Eastern Europe food companies using a newly
developed and validated self-assessment tool.

2. Materials and methods

2.1. Expert validation of food safety climate assessment tool

Expert validation of food safety climate assessment tool was con-
ducted according to the method developed by De Boeck et al. (2015).
Sixty five (65) experts, not involved in the development of the assess-
ment tool, with expertise in FS and FSMS in food companies, being
governmental agencies (n = 11), third party certification bodies

(n = 11), sector associations (n = 14), universities (n = 12) and food
industry (n = 17) from 9 Central and Eastern European countries
(Croatia 10. Hungary 5. North Macedonia 5. Poland 8. Romania 17.
Russia 5. Slovakia 5. Serbia 5. Ukraine 5), were asked whether they
considered the indicator and underlying assumption relevant (Yes/No),
and to evaluate the importance or validity of the indicator for the as-
sessment of the FS-climate by means of a four-point Likert scale (0 ‘not
important’. 1 ‘somewhat important’. 2 ‘important’ and 3 ‘very im-
portant’). The processing of the validation results was executed ac-
cording to the method used by Kirezieva et al. (2013). If 50% or less of
the responding experts (n = 65) did not consider the indicator relevant,
the indicator would be deleted. For the importance rating, the mean,
median and interquartile range were calculated. All sixty-five (65) ex-
perts responded to the validation study (response rate: 100%).

2.2. Food safety climate assessment

Validated model of FS-climate self-assessment tool was developed
with three components: knowledge, business priorities and legislation.
A survey with nine statements (indicators) was created and conducted
during 2019 using online platform (Slido®), directed at 470 food
companies in 9 Central and Eastern European countries (Croatia,
Hungary, North Macedonia, Poland, Romania, Russia, Serbia, Slovakia
and Ukraine) available in local languages (Fig. 1). A purposive sampling
strategy was used (Palinkas et al., 2015) required to attain a re-
presentative and qualified sample in terms of the number of employees,
type of food industry, country, implemented level of FSMS and re-
spondents’ position in the company (Table 1). Company representatives
had the option to rate their degree of agreement according to a five-
point Likert scale from 1 ′strongly disagree', 2 'disagree', 3 ′no opinion',
4 'agree' to 5 ′strongly agree'. The respondents were not informed about
the topic of the survey beforehand and they were asked to fill it in-
dividually and anonymously. It took them less than 15 min to fill it out.

2.3. Statistical analysis

Likert scale data were considered as ordinal values and non-para-
metric statistical tests have been used since data were not normally
distributed. Mann-Whitney U test has been performed to compare the
statements between two groups-categorical variables, such as EU status
of the country and position of interviewees. The Kruskal-Wallis H test
has been carried out to compare statements between more than two
groups, such as country, size of company, food sector and FSMS status.
The level of statistical significance was set at 0.05. Statistical processing
was performed using Microsoft Excel 2010 and SPSS Statistics 21.0.

3. Results and discussion

3.1. Food safety climate components

Several studies describe possible FS-climate components, which
have already been used as a part of different self-assessment tools
(Jespersen, Griffiths, & Wallace, 2017). Five already established com-
ponents (leadership, communication, commitment, resources and risk
awareness) are recurring in the work of Wright, Leach, and Palmer
(2012), Griffith (2010a) and De Boeck et al. (2015). This is why FS-
climate was even defined as “employees' (shared) perception of lea-
dership, communication, commitment, resources and risk awareness
concerning food safety and hygiene within their current work organi-
zation” (De Boeck et al., 2015). However, we believe that this definition
and previously designed self-assessment tools should be extended with
additional components and before all they should be food safety
knowledge, business priorities and legislation.
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3.2. Validation of self-assessment tool

After defining three (3) newly established FS-climate components
(food safety knowledge, business priorities and legislation), three (3)
indicators (statements) for each of the components were developed by
the research team and based on the literature review. In total, nine (9)

indicators divided over three (3) components were acknowledged to
create the questionnaire used as a self-assessment tool. Self-reported
questionnaires and asking respondents to evaluate different food safety
indicators by means of a Likert scale have already been used in nu-
merous investigations (De Boeck et al., 2015.; Jevšnik, Hlebec, &
Raspor, 2008. N.; Smigic, Antic, Blagojevic, Tomasevic, & Djekic,

Fig. 1. Map of Europe indicating the location of the nine countries participating in the survey.

Table 1
Expert validation results based on relevance and importance rating of the indicators in the FS-climate self-assessment tool (N = 65).

Additional FS-culture indicators Relevancea Importance ratingb,c

Regular refreshment training on hygiene and food safety is performed at least annually 62 (65) 3 (1)
Training on new hygiene and food safety issued is performed at least annually 64 (65) 3 (1)
We develop knowledge on hygiene and food safety issued 64 (65) 3 (1)

Knowledge

Our business priorities are related to hygiene and food safety 62 (65) 3 (1)
Hygiene and food safety are always before profit 62 (65) 3 (1)
Hygiene and food safety is seen as a critical business success factor 60 (65) 2 (1)

Business priorities

Regulations sets only minimal hygiene and food safety requirements 60 (65) 2 (1)
We are receptive to all suggestions from Local Authority Inspector 63 (65) 2 (1)
We permanently have external hygiene and food safety support 54 (65) 2 (1)

Legislation

a Number of experts considering the indicator relevant (total number of experts for the indicator).
b Median (interquartile range) of the importance rating.
c 0 ‘not important’. 1 ‘somewhat important’. 2 ‘important’ and 3 ‘very important’.
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2016).
However, before deploying the FS-climate self-assessment tool to

the food organizations in Central and Eastern Europe, the tool needed
to be validated by experts according to the method described by De
Boeck et al. (2015). Results of the relevance evaluation and the im-
portance scores are given in Table 1. None of the indicators was eval-
uated as irrelevant for the assessment of FS-climate because at least
83% of the experts recognized their importance. Since importance
rating was above 2 for all the indicators proposed (scale: 0 ‘not im-
portant’ - 3 ‘very important’) the self-assessment tool should be con-
sidered valid (De Boeck et al., 2015.; Kirezieva et al., 2013). None of the
indicators was found very important to all of the 65 experts. According
to the importance ratings, experts believed that the FS knowledge
component was the most relevant for the FS-climate assessment tool.
All the indicators for this component had a median score of 3 (very
important). In terms of business priorities, their relation to hygiene and
food safety and putting them before profit was deemed more important
than perceiving hygiene and food safety as a critical business success
factor. FS legislation component indicators, although evaluated as im-
portant, received the lowest median scores by the experts. The im-
portance of permanently having external hygiene and food safety sup-
port within food organization was evaluated as non-important by the
highest share (17%) of validators (Table 1).

We have also asked all of the 470 Central and Eastern European
food companies to select one most important and one least important
FS-climate indicator according to their preference. They were choosing
within a group of 10 indicators. Seven (7) already established
(Leadership/management. FS commitment. Employees/food handlers.
Company resources. FS communication. FS risks and Food technology)
and three (3) indicators we have developed and validated by food safety
experts (FS knowledge. Business priorities and Legislation). Central and
Eastern European food industry believed in more than a fifth of the
cases (21.2%) that employees/food handlers are the most important
part of the food safety puzzle (Fig. 2). Food producing organization
should also provide sufficient support to their human resources in terms
of necessary infrastructure, modern equipment, appropriate working
places and financial resources to upkeep hygiene and FS matters (De
Boeck et al., 2015). However, company resources were the most im-
portant issue only to the 2.5% of the surveyed Central and Eastern
European food organizations. We argue that this result also means that

company resources are sufficient in these food subjects, at least in terms
that they are not compromising food safety issues. Food safety com-
mitment is defined as “perception of the extent of engagement and
involvement concerning hygiene and food safety of all parties within
the organization” (De Boeck et al., 2015). It was rated as the most
important FS-climate indicator in 15.4% of the cases. Of the newly
established indicators, FS knowledge seemed to have the biggest im-
portance to Central and Eastern European food industry because 12.8%
of food companies recognized it as the most important FS-climate in-
dicator, while only 2.6% of the companies thought that knowledge was
least important (Fig. 2). When FS legislation is week and its enforce-
ment is feeble, that limits the development of FSMS and depressingly
affects FS-climate (Nanyunja et al., 2015.; Nyarugwe, Linnemann, &
Luning, 2020), especially in countries with transition economies. Not
surprisingly, legislation was perceived as most important FS indicator
in almost one-tenth (8.1%) of Central and Eastern European food
companies. FS culture of any food business can be positioned within a
continuum from strongly positive, supportive and focused to one where
FS priorities are overridden by other business priorities like finance
(Griffith, 2010b). However, the concern about straightening business
priorities, in terms of making food safety the most important factor, was
shared by only 2.5% of the food subjects surveyed. More than a third
(38.4%) believed that business priorities are the FS-climate indicator
they should be least concerned about (Fig. 2).

3.3. Food safety climate assessment in central and Eastern Europe

3.3.1. Size and organizational characteristics of the sample
With over 300,000 companies, operating only in EU, it is almost

impossible to make a truly representative sample in any kind of food
industry research in terms of its size, type of food sector or demo-
graphy. However, with 470 food business companies surveyed, our
investigation is unprecedented in its scale. The difficulty of increasing
the sample size in this type of research was already explained by De
Boeck, Mortier, Jacxsens, Dequidt, and Vlerick (2017) in their FS-cul-
ture study that included two Belgian vegetable processing companies.
Major drawbacks observed were limited number of companies and low
response rates. Other authors carried out similar investigations in nine
Zimbabwean (Nyarugwe, Linnemann, & Luning, 2020) or 136 Belgian
food organizations (De Boeck et al., 2018). Even when an inter-
continental analysis of food safety culture was presented (Nyarugwe,
Linnemann, Ren, et al., 2020) the study was conducted in four countries
and 17 participating companies.

In terms of demography of our sample, every participating country
had a minimum of 30 food companies involved in the investigation
(Table 2). Where possible, and according to the total number of food
companies operating within the country, this number was increased
accordingly. With a higher share (48.1%) of plant origin food producing
companies (POFPC: fruits, beverages, drinks) than animal origin food
producing companies (AOFPC: meat, dairy, poultry, fish) (36.4%) our
sample was also representative in terms of the number of companies in
EU food and drink industry by food sector (FoodDrinkEurope, 2019).
We are aware that our sample is biased in terms of the company size,
because the share of big companies is quite high (24.0%) (Table 1),
especially having in mind that small and medium-sized companies re-
present 99.1% of food and drink industry, at least in EU terms
(FoodDrinkEurope, 2019). However, this bias was created because in
some of the participating countries (Croatia, Poland, Russia and Serbia)
big companies were much more willing to participate compared to
small and medium-sized companies.

Using purposive sampling strategy, we have avoided biasing our
sample in terms of exclusive involvement of pro-active and FS oriented
companies since it consisted of 15.5% non-certified and 19.6% of
HACCP-only FS systems (Table 2). This bias is quite usual in this kind of
investigation, e.g. research of Luning et al. (2015), Jacxsens et al.
(2015) and De Boeck et al. (2018). However, our sample can be

Fig. 2. Semantic differential chart of the most and least important food safety
culture indicators according to respondents.
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considered representative in terms of implemented and certified FS
systems in both Central (Dzwolak, 2019) and Eastern parts of Europe (I.
Tomašević et al., 2013). Unlike the study of De Boeck et al. (2018) we
have also eluded biasing our results by not taking into account the FS-
climate perceptions of food personnel/operators. Conveniently, our
sample comprised of 27.7% managerial and 72.3% operational posi-
tions (Table 2).

3.3.2. Knowledge component
Major FSMS require that designated personnel have sufficient

knowledge on two main issues – food safety (HACCP principles, hazards
associated with products/processes) and good hygiene practices (BRC,
2018. IFS, 2017). Also, main barriers in implementing an effective
HACCP/FSMS and root cause of nonconformities revealed in FSMS is
lack of knowledge and personal training (Bas, Yuksel, & Cavusoglu,
2007. Ilija Djekic et al., 2016. I. Djekic et al., 2011). Therefore, we have
adopted 'Knowledge' as an additional food safety component, deployed
through three indicators. The strongest agreement with the first in-
dicator that regular refreshment training on hygiene and food safety is
performed at least annually was observed for Hungarian (4.57) and
Romanian (4.45) food companies, while Ukrainian food industry (3.54)
was more or less ambivalent about it (Table 3). Not surprisingly, exactly
the same pattern was observed regarding the statement that training on
new hygiene and food safety issued is performed at least annually
(Table 3). For both indicators, period of one year was defined since all
activities within implemented FSMS are planned on an annual basis
(internal audits, management reviews, surveillance audits, etc). The
level of agreement between all countries investigated about the last
indicator and developing their own knowledge on hygiene and food
safety issues was not statistically different ranging from 4.32 in Ro-
mania to 3.75 in Ukraine. A FS approach can range from “end-of-pi-
peline” (reactive) (as is evident in many transitioning countries) to
“prevention-oriented” (proactive) approach as is within the EU (Luning
et al., 2015.; Pederson & Hernández, 2014). It was also reported that
operating in transitioning economies might lead to inefficient ad-
dressment of FS issues compared to non-transitioning countries
(Kussaga, Jacxsens, Tiisekwa, & Luning, 2014). We argue that these
factors also influenced the overall perceptions in FS knowledge between
EU (4.21) and Non-EU (3.92) countries.

A number of studies already stated that the implementation of a

FSMS is much more challenging for small size food companies
(Dzwolak, 2014.; Tomašević et al., 2016. I.; Tomašević et al., 2013).
Barriers, which are often mentioned, are lack of resources including
food safety knowledge and expertise (Faour-Klingbeil, Kuri, & Todd,
2015). Our findings are in concurrence with the before mentioned
conclusions because small sized food companies in Central and Eastern
Europe had a significantly lower FS knowledge score (3.94) compared
to medium (4.16) and big sized companies (4.31) (Table 4).

AOFPC were classified as high-risk and POFPC as medium-risk FS
companies (Jacxsens et al., 2015). Food services, including food re-
tailers were classified as low-risk FS companies because they are per-
ceived as contemporary drivers for FS standards (Havinga, 2013).The
overall FS knowledge score in Central and Eastern European food
business companies seems to be unaffected by their associated level of
riskiness. Luning et al. (2011) recognized that companies with a high-
risk FS profile that are more vulnerable to FS problems (AOFPC) need to
be more committed and have advanced control and assurance patterns
(including FS training) and when paralleled with those with a low-risk
FS profile (POFPC). Our study revealed that FS-climate “knowledge”
component was equally assessed as good, irrespective of the FS risk
profile of the organization surveyed. There were no significant differ-
ences on how AOFPC (4.05), POFPC (4.14) or food service operators
(4.13) perceived their FS knowledge. We already know that having a
FSMS is no guarantee of a good FS-climate and FS performance (De
Boeck et al., 2015). However, we have observed significant differences
in how the FS knowledge was self-assessed between food companies
with certified FSMS (4.22) and companies with only HACCP (3.98) or
without FS system (4.13) (Table 4). It could be said that a higher FS
knowledge is expected in companies with more elaborated FSMS be-
cause FS training and its regular refreshment are a mandatory re-
quirement in ISO 22000, BRC, IFS and GlobalGAP standards (I. Djekic,
Tomasevic, Zivkovic, & Radovanovic, 2013. I. Djekic, Tomic, et al.,
2014. I. Tomašević et al., 2013).

3.3.3. Business priorities component
Many challenges lie ahead European food companies and in order to

address them properly in the future they need to set a number of dif-
ferent and diverse priorities. They need to improve nutrition & health
encouraging balanced diets and healthy lifestyles. They have to im-
prove their environmental sustainability by tackling climate change (I.

Table 2
Demographic profile and frequencies (%) of participating food companies by countries.

Overall
(N = 470) [%]

HR (n = 52)
[%]

HU (n = 30)
[%]

MK (n = 30)
[%]

PL (n = 31)
[%]

RO (n = 116)
[%]

RU (n = 32)
[%]

RS (n = 56)
[%]

SK (n = 66)
[%]

UA (n = 57)
[%]

Company size
Small 188 (40.0%) 28.8 40.0 56.7 25.8 46.5 15.6 23.2 56.1 47.4
Medium 169 (36.0%) 30.8 46.7 33.3 35.5 44.0 21.9 28.6 34.8 36.8
Big 113 (24.0%) 40.4 13.3 10.0 38.7 9.5 62.5 48.2 9.1 15.8

Food business type
Animal origin
food a

171 (36.4%) 32.7 36.7 60.0 32.3 21.6 56.2 33.9 28.8 59.6

Plant origin food b 226 (48.1%) 59.6 46.7 33.3 54.8 61.2 34.4 42.9 51.5 24.6
Food service c 73 (15.5%) 7.7 16.6 6.7 12.9 17.2 9.4 23.2 19.7 15.8

Food safety system
Not certified 73 (15.5%) 5.8 3.3 10.0 9.6 12.1 15.6 10.7 22.7 40.3
HACCP 92 (19.6%) 34.6 26.7 46.7 12.9 10.3 12.5 23.2 18.2 12.3
FSMS 305 (64.9%) 59.6 70.0 43.3 77.4 77.6 71.9 66.1 59.1 47.4

Respondents position
Management 130 (27.7%) 26.9 30.0 36.7 19.4 24.1 18.8 12.5 50.0 28.1
Operation 340 (72.3%) 72.1 70.0 63.3 80.6 75.9 81.2 87.5 50.0 71.9

Country legend: HR – Croatia. HU – Hungary. MK – North Macedonia. PL – Poland. RO – Romania. RU – Russia. RS – Serbia. SK – Slovakia. UA – Ukraine.
HACCP – Hazard Analysis and Critical Control Point. FSMS – Food safety management system (e.g. ISO 22000, BRC, IFS, GlobalGAP).

a Animal origin food sector covers primary production and food processing of meat and poultry, fish, dairy and eggs.
b Plant origin food sector covers primary productionand food processing of fruit, vegetables and beverages.
c Food service sector covers storage, distribution, wholesale, retail and other food services.
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Djekic, Miocinovic, Tomasevic, Smigic, & Tomic, 2014), increasing
energy efficiency (I. Djekic & Tomasevic, 2016) and addressing food
waste (Ilija Djekic, Miloradovic, Djekic, & Tomasevic, 2019. I. Djekic
et al., 2019). It also has to increase its competitiveness by improving
trade opportunities and ensuring security of supply (FoodDrinkEurope,
2019). However, European food industry must never forget that food
safety and hygiene must remain, without any doubt, its number one
priority.

Our investigation reveals that business priorities in Central and
Eastern European food organizations are related to hygiene and food
safety and are always put before profit (>4.00) regardless of the
company size. Hygiene and food safety is seen equality as a critical
business success factor regardless of their associated level of riskiness.
Although food services scored lower business priorities marks (3.97)
compared to AOFPC (4.06) and POFPC (4.09) the observed differences
were not statistically significant. The underlying motivation for ob-
taining a certified and more elaborated FSMS may have played a role in
the perception of the food business priorities and their indicators. They
were best scored in food companies with certified FSMS (4.14) and
significantly higher than in companies with only HACCP (3.90) or
without FS system (3.91).

Nayak and Waterson (2017) identified two types of food business
operators: ones prioritizing profit before hygiene and food safety and
others doing the opposite. Overall, business priorities in Central and
Eastern European food organizations were assessed as very good (4.06)
with Romanian food establishments receiving the highest (4.27) and
Polish the lowest (3.57) scores. Because scoring was based on personal
perceptions or subjective judgements of individual employees, we
might argue that Polish food companies made an underestimation while
Romanian made an overestimation of their business priorities. No dif-
ferences in business priorities perceptions were observed between EU
(4.09) and Non-EU (4.01) food companies in Central and Eastern
Europe.

3.3.4. Legislation component
One of the main benefits of implementing food safety management

systems is to consistently provide safe food that meets applicable reg-
ulatory requirements (ISO, 2018). It is expected (and mandatory re-
quired) that companies have a system in place for updating relevant
food safety legislation (BRC, 2018. IFS, 2017, Bondoc, 2016, 2016,
2016, 2016). However, our investigation revealed no significant dif-
ferences in overall FS-legislation component scores between Central
and Eastern European food companies with more elaborated FSMS
(3.87) and the ones with only HACCP (3.74) or without a FS system in
place (3.68) (Table 4). All food companies were equally receptive to all
suggestions from Local Authority Inspectors regardless of their size or
riskiness level. Minimal food safety requirements demand im-
plementation of HACCP principles and prerequisite programs as out-
lined in the majority of food safety legislation (Nada Smigic, Rajkovic,
Djekic, & Tomic, 2015). However, on average food companies from all
countries surveyed were ambivalent (3.35) regarding the first FS-cli-
mate legislation indicator. The only exception were the Hungarian food
operators which disagreed (2.13) with the statement. The rationale to
include the FS-climate 'Regulation' component into our self-assessment
tool was laid down in the study of Nayak and Waterson (2017), em-
phasizing that food safety culture and climate vary from country to
country depending on their tradition and regulation.

Overall, FS-climate Legislation component in Central and Eastern
European food organizations was assessed affirmatively (3.82) with
Romanian food establishments receiving the highest (4.09) and
Hungarian the lowest (3.57) scores. Although it was suggested before
that the permanent need for external hygiene and food safety support is
more pronounced in developing countries (Deodhar, 2003. Igor;
Tomašević et al., 2013.; Violaris, Bridges, & Bridges, 2008), no differ-
ences on this issue were observed between developed EU (3.95) and
developing Non-EU (3.84) food companies in our investigation.Ta
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4. Conclusions

This investigation provided an important insight into the Central
and Eastern European food industry, beyond the traditional FS man-
agement and reflected on the human route of its FS-culture. We have
developed original FS-climate self-assessment tool with three novel
components: knowledge, business priorities and legislation. The tool
was successfully validated by 65 food safety experts from all nine
participating countries.

Overall, FS-climate in Central and Eastern European food industry
was assessed as good (3.99) with Romania leading (4.26) and Poland
being at the end (3.62) of the list of countries included in this survey
(Table 4). No significant overall FS-climate difference between EU
(4.04) and non-EU operating (3.92) food establishments was observed.
Neither company size nor riskiness level of food business operators
significantly influenced their FS-climate perceptions. Third-party cer-
tification have predisposed not only FSMS design and its implementa-
tion but also the associated FS-climate perception within these com-
panies. Companies with more elaborated FSMS agreed more (4.08) to
the FS-climate indicators compared to food companies with only
HACCP (3.87) or without any FS system (3.68). Both managers (4.04)
and operational employees (3.98) perceived FS-climate similarly and
very good within their food business companies. This might suggest
that both managerial and operational levels of the companies are “on
the same wavelength” (De Boeck et al., 2015) in terms of FS-climate
since no meaningful perceptual differences were observed for all the
nine (9) individual FS-climate indicators.

Further research is needed to unveil the (eventual) relation between
the (subjective) FS-climate assessment in Central and Eastern European
food companies and FS behaviour of their employees alongside (ob-
jective) measurements of their FS output.
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