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Abstract:

The paper focuses on the analysis of the impact of technical, organizational and human factors on accident rate
in small-sized enterprises. The research was carried out using the authors’ questionnaire. The results were verified
using the method of direct interview with elements of observation. The results were compared with the trends
prevailing in enterprises of EU countries. The respondents, i.e. production company workers, indicate technical
factors as those which most significantly affect the occurrence of accidents at work. However, the assessment of
the factors changes with the age of the respondents. Older workers, more often than younger employees, indicate
the ones related to man or work organization as the most important factors affecting accidents at work and,
consequently, the level of occupational safety. The presented results are a part of a larger whole project the au-

thors of this paper are working on.
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INTRODUCTION

Small-sized enterprises, i.e.; micro- and small ones, are the
core of the many national economies (also in Poland). The
small-sized enterprises are considered as the key element
among all economic entities, mostly driving economic
growth through shaping strongly GDP, but also employ-
ment growth and social inclusion [1]. Most workers are em-
ployed in small-sized enterprises [2]. Effective [3] manage-
ment of occupational safety in micro- and small-sized en-
terprises is therefore essential since providing appropriate
and safe working conditions to employees of small-sized
enterprises is very important as well as long-term survival
in the market. Unfortunately, the results of the publicly
available reports in Poland indicate a low level of occupa-
tional health and safety in small-sized enterprises [4, 5, 6,
7]. Management of occupational safety in the smallest
Polish economic entities is still a challenge both to employ-
ers and employees themselves.

LITERATURE REVIEW

The conditions of the working environment also have a
number of deficiencies. Care for safe working conditions in
these entities is rare and ergonomics of workstations is a
desirable component of optimal working conditions.

Among both employers and employees of small-sized en-
terprises, there is a lingering conviction that expenditure on
occupational safety is only costs. They do not see any ben-
efits in them. Obviously, there are employees who know
that expenditure on improvements in working conditions in
their companies is a value in itself, the benefit that trans-
lates into satisfied, healthy and productive workers. How-
ever, there are barriers which do not allow many employers
and employees of small-sized enterprises to think in this
way [5, 8, 9, 10, 11, 12]. These are mostly high costs of
maintaining the company in the market, the magnitude of
work done to attract customers, to maintain them and to
be competitive in a very dynamic and volatile environment
[13, 14, 15]. The average employer does not consider occu-
pational safety in the first place but about a range of barri-
ers which prevent the smooth and effective functioning of
their company in the market. There is a tremendous need
for change, both in terms of organizational and legal issues
but also in terms of employers’ awareness regarding the
need to create safe and accident-free jobs. Management of
occupational safety in small-sized enterprises is not only es-
sential but possible, although it definitely poses a great
challenge to employers and employees themselves.
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More than half of the reasons for accidents at work in Po-
land, for a number of years, has been inappropriate behav-
ior of employees (60.5%) predominated by [16]:
— insufficient concentration of attention on the activity
performed (25.9%),
— surprise by an unexpected event (22.8%),
— ignorance of the risk and inadequate pace of work and
lack of experience (6.5%).
Another important reason for accidents is inappropriate
overall organization of work and workstations (9.6%) [17]
The causes of accidents unrelated to human factor, i.e., in-
adequate condition of the material factor, occur much less
frequently — 8.4% [18]. The elimination of this cause is dif-
ficult since it mainly relates to faults in design and ergo-
nomic of the material factor (49.3%), incorrect operation of
the material factor (24.4%) and material defects (19.9%),
including mostly hidden defects (12.7%) [16]. Enterprises
undertake many preventive measures minimizing the num-
ber of accidents at work as well as activities within the
framework of “good practices” which may be an inspiration
for other enterprises [19, 20, 21, 22].
It can be noted that for several years that the number of
accidents at work has been decreasing. The data by the
Central Statistical Office indicate that the year of 2019 is an-
other year in which the number of accidents at work de-
creased. In 2019 a total of 83 205 injured persons were re-
ported, i.e., by 1.3% less than in 2018. Importantly, the
number of fatal accidents has decreased significantly, 184
cases were reported in 2019, thus by over 11% less than a
year before. Other data to be highlighted are a steady de-
cline in the so-called accident rate since 2014 (the number
of the injured per 1000 employees) for the entire economy
which amounted to 6.15 last year, compared with 6.37 a
year before. According to the analysis by the Central Statis-
tical Office, accident rate, i.e., the number of the injured per
1000 employees amounted to 1.77 for the first half of the
year. The value of the rate significantly decreased in rela-
tion to the first six months of 2019 when it was 2.54. At the
same time, a smaller number of accidents and the injured
also translated into lower statistics concerning the types of
accidents. By 14.2% fewer people were injured in serious
accidents and by 30% fewer — as a result of accidents with
other consequences [17].
One may wonder if the smaller number of events was the
result of the impact of the COVID-19 pandemic and lock-
down in the initial months of 2020. The fact is that exactly
in the first half of the year, the slowdown in all parts of the
economy was visible. In addition, employers are trying to
introduce changes in the management of the enterprise
(they change the operational strategy) [23], e.g. they have
significantly reduced their teams in order not to expose the
staff to possible infection, this may be one of the reasons
why the accident rate has decreased [24]. There were the
most accidents in the industrial processing. In total, 7938
accidents were reported. Importantly, this number de-
creased by 3373 compared with the corresponding period
in 2019. However, a detailed analysis of the nature of the
data indicates that, despite the decline in the number of in-

cidents across the sector, unfortunately, the number of fa-
tal accidents increased (9 accidents in 2019, 10in 2020). On
the other hand, the number of serious accidents signifi-
cantly went down (81 incidents in 2019, 62 in 2020) [16].
The sector related to trade in motor vehicles (wholesale
and retail) had the second largest share of accidents. There
was also a decline in the number of accidents. Only in the
first half of 2020 there were 3230 incidents two of which
ended with the employee’s death, 13 were serious.
Transport and warehouse management, in which there
were 2042 accidents, including 2 fatal ones and 13 serious
ones, came third [16, 25].
It also turns out that, compared with the corresponding pe-
riod of the previous year, the causes of accidents at work
did not change, 61% of them was due to inappropriate be-
havior of the employee. The other most frequent reasons
were inadequate condition of the material factor, inappro-
priate behavior of the employee and improper operation of
the material factor [16]. It is worth pinpointing that one of
the causes is also inadequate organization of work and
workstation and lack of protective equipment. The reports
still indicate that the most important reason for accidents
at work is human factor [26]. One may be tempted to say
that man is the most unreliable link in the entire work pro-
cess. What is the reason for that? In the light of the subject
literature, the preparation of the employee for safe and ac-
cident-free work is first of all determined by initial and in-
structional training which they must complete to be able to
perform employee tasks. These, in turn, in the opinion of
employees, are tedious, too long and not adapted to issues
of the given industry. The level of the aforementioned
training is usually higher in larger entities. In small ones, it
constitutes an area where there is still much to be done.
This paper is an attempt to pay attention to the fact that, in
the smallest economic entities, the broadly understood is-
sue of occupational health and safety is still treated with a
grain of salt. The awareness of safe behavior or accident-
free work is the topic to be discussed loudly since there is a
great need to raise awareness of safe and accident-free
work among the smallest economic operators. Success
could be seen in employers but still, in most small-sized en-
terprises, they are oriented only to profit and maintaining
competitiveness. Nowadays, the image of the modern
company is not only about creating safe conditions in order
to preserve health and life. It is also about creating optimal
conditions from the point of view of the needs, capabilities
but psychophysical limitations of people working there. En-
terprises ought to improve management of occupational
health and safety both for the sake of their employees and
economic results as well as their market position. Efficient
management of occupational health and safety helps not
only to comply with the requirements of the applicable law,
but also:
— ensures relevant protection of the safety and health of
employees,
— has an impact on the reduction in losses related to acci-
dents at work, work-related diseases and inappropriate
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working conditions and also on an increase in the qual-
ity and efficiency of work and a positive image of the
company,
— supports learning and innovativeness,
— ensures proper and responsible risk management asso-
ciated with the threats existing in the company,
— makes it easier for employees to understand threats
and the need to use appropriate protection measures.
All of these actions constituting the autotelic value, which
undoubtedly occupational safety is, ought to be provided
by the employer, the owner, the person who is responsible
for their employees. Employers forget that, to a very large
extent, they are mentors, masters to their subordinates in
the company. A very effective operation is the occupational
safety management method based on behavior, i.e. Behav-
ioral-Based Safety (BBS). It can be used both in large and
the smallest economic units. In the BBS approach, it is as-
sumed that affecting human behavior is more effective
than attempts to change behavior through motivation and
introduction of measures aimed at the change in the atti-
tude towards occupational safety since, as a consequence,
the change in behavior leads to the change in the way of
thinking and attitude [27, 28]. In other words, as a result of
the application of behavioral methods over a longer period
of time, safe attitude is formed with employees which
translates into further safe behavior in the future. Most
small-sized enterprises definitely lack such a process.

METHODOLOGY OF RESEARCH
The presented research results refer to the research carried
out before the pandemic period. The questionnaire was
sent to enterprises by e-mail. The research using the au-
thors’ questionnaire was dedicated to small-sized enter-
prises, i.e., economic operators with up to 49 employees.
1600 enterprises took part in the survey and it had nation-
wide coverage. After verification of the collected question-
naires, 1006 of those complete were selected for the anal-
ysis. In terms of the age structure, the most numerous
group of respondents was employees aged 35-44 — 37.9%.
More than half of those questioned worked for longer than
6-10 years. Nearly % of the employees declared that they
performed a professional job of a physical or mixed nature
(mental and physical). More than 60% of those questioned
declared that they had secondary or higher education. In
order to verify the research results, direct interviews were
conducted with elements of observation in selected pro-
duction companies of the Silesian Voivodeship. The Voi-
vodeship selected for additional research was chosen on
the basis of the following premises:
— the industry which most often responded to the ques-
tion was production companies,
— the most complete questionnaires were obtained from
the Silesian Voivodeship,
— availability and consent to direct penetration of the
company (consent to discussions and observation of
employees during work).

RESULTS OF RESEARCH
The objective of this paper was to assess the impact of
technical, organizational and human factors on accidents

at work, in the opinion of employees of small-sized enter-
prises and, consequently, the level of occupational safety.
On the basis of the results, the analysis of the aforemen-
tioned factors was conducted in order to establish which
of them have the largest impact on the occurrence of ac-
cidence at work. Table 1 contains the results concerning
the distribution of the indicated reasons for accidents at
work, occurring the most often in the opinion of the re-
spondents, broken down by the sector of activity.

Table 1

Distribution of indications (by means) of the reasons

for accidents at work occurring the most often in the opinion
of the respondents broken by the sector activity

and the results of the significance difference test between
the indications for the production and service sectors
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Own study * - statistically significant values at a = 0.05

More than half of the respondents acknowledged that
each of the listed reasons for accidents is very important.
In general terms, technical occupational safety was rated
the highest (3.999), in production companies, human fac-
tor was rated higher (4.307) as the cause of threats, sig-
nificantly higher than in the service sector (Z = 7.232,
p <0.001). In terms of the differences, the production sec-
tor also assessed the possibility of causing an accident due
to (inappropriate) work organization higher than the ser-
vice sector (Z = 2.883, p = 0.004).

In turn, Table 2 contains the results concerning the distri-
bution of the indications of the reasons for accidents at
work occurring the most often in the opinion of the re-
spondents, broken down by their age.

Table 2

Distribution of indications (by means) of the reasons

for accidents at work occurring the most often in the opinion

of the respondents, broken down by their age and the value of

Kendall’s tau coefficient between age and reasons for accidents
Age Correlation

Variables 18- 25- 35- 45- 56- 65 and
Total Tau P

24 34 44 54 64 over
Technical IR BMRIR ] 3 9 3
N © o9 N o o
factors M O o o ~ ) o o
Organizational § & R R R B3 & S N
Q Mm W o o ~N ©Q () o
factors N M M oM oo o ) =} =}
28238 8 % 8 8
Humanfactor «@ ®m @ = @ a — S
o o o < < < [e2] o o

Own study * - statistically significant values at a = 0.05
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The older the employees the more often they indicate the
importance of work organization (rt = 0.047, p = 0.027)
and human factor (rt=0.136, p < 0.001) as the reasons for
accidents at work. These relationships ought to be defined
as weak.

Table 3 contains the results concerning the difference in
ratings of the reasons for accidents from the point of view
of employees of micro- and small-sized enterprises.

Table 3

The difference in assessments of the reasons for accidents
from the point of view of employees of micro- and small
enterprises (The Mann-Whitney U Test results)

. MICI'O.- Smal.l MW Test results
Variable enterprises  enterprises
mean SD mean SD z P
Technical 5 o019 0.7479 4.0440 0.8375 -2.4297* 0.0151
factors
Organizational 5 )1 ) 7908 3.8945 0.9053 -3.1288* 0.0018
factors

Human factor 4.0472 0.8203 3.8418 0.9751 2.9636* 0.0030
Own study * - statistically significant values at a = 0.05

Employees of small-sized enterprises indicate the reasons
for accidents due to technical occupational safety
(z = -2.4297; p = 0.0151) and work organization
(2=-3.1288; p = 0.0018) significantly more often than mi-
cro-company workers. In turn, employees of micro-enter-
prises significantly more often indicate human factor as
the reason for accidents (Z = 2.9636; p = 0.0030).

DISCUSSION

In order to relate to the results from the conducted re-
search using the questionnaire, in selected small-sized en-
terprises, additional open observation was made with el-
ements of direct interview. The enterprises selected for
this research are micro- and small construction companies
(45 economic operators). All of the entities are in the area
of the Silesian Voivodeship. The construction sector sub-
jected to further analysis belongs to the group of eco-
nomic entities in which one may observe a large number
of accidents at work, in particular fatal ones. These statis-
tics are influenced by the situation in micro- and small
construction companies, which take part in the realization
of large and small investments, thus constituting the vast
majority of enterprises involved in construction sites. The
complexity of their functioning in the field of occupational
health and safety, among others, resulting from a difficult
economic situation, affects the fact that construction be-
longs to the sections of the economy with one of the high-
est accident rates.

Construction companies were selected from among those
participating in the survey using the questionnaire. The
visits were arranged by phone well in advance. The period
of observation with elements of direct interview lasted for
about a year. The visits were paid before the pandemic.
From among 45 economic entities, 32 belonged to micro-
enterprises (up to 9 employees) and 13 — to small-sized
enterprises (with 10-49 employees). All the surveyed
companies were most frequently employed as subcon-

tractors of larger construction investments. They also im-
plemented independent projects, in particular construc-
tion and repair ones. Only 5 companies from among 45
subjected to observation with elements of direct inter-
view had the functioning management system. As already
mentioned, there is high complexity of the operation of
small-sized construction companies in terms of occupa-
tional health and safety. Unfortunately, this is confirmed
by the observation with elements of direct interview
made in the area of 45 small-sized entities.
Observation with elements of direct interview supported
by selected questions of the authors’ questionnaire con-
cerned many thematic areas related to occupational
safety. For the purposes of this paper, the area concerning
the threats determining occupational safety in the com-
pany was selected, in terms of accidents at work, the rea-
sons for which may be technical, organizational and hu-
man factors.
The observations made, supported by elements of direct
interview indicate that, in the surveyed small-sized con-
struction companies, the greatest threats are related to
human factor. In the observed construction sites, the
most frequent irregularities were inappropriate (danger-
ous) behavior of employees, which, among others, mani-
fested themselves in:

— non-compliance with the rules of manual transport,

— absence of care for ergonomic body positions when
handling heavy materials,

— absence of security for work at height.
This dangerous and irresponsible behavior was observed
especially in small-sized entities (with 10-49 employees),
in which there was a high staff turnover and most of them
were a group with less than a year of work experience in
the current position. There were many irregularities ob-
served in selected companies. The most extreme ones in-
cluded:

— cases of insobriety among employees in the construc-
tion site (2 cases in micro-enterprises),

— throwing scaffolds and tools from heights without ob-
serving safety rules (in 12 economic operators — 10 mi-
cro-and 2 small ones),

— lack of care for order in the construction site (in 20 mi-
cro- and 6 small-sized enterprises).

Technical factors were indicated by employees as the sec-
ond important area having a direct impact on the occur-
rence of accidents, and thus the level of occupational
safety. The identification of threats in terms of technical
factors, due to the observation supported by elements of
direct interview, allowed for the formulation of the fol-
lowing conclusions:

— employees in the observed entities rarely use personal
protective equipment, e.g., anti-vibration gloves, hel-
mets, masks,

— employees do not have information on the analyses of
malfunctions and breakdowns of machinery and
equipment conducted by the employer,

— employees do not have information on preventive in-
spections and corrective maintenance of machinery
and equipment,
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— in the opinion of employees, the factors causing the
most trouble at work are microclimate, i.e. work in dif-
ferent weather conditions, noise in the construction
site and the presence of dust during construction
works: earthworks, concrete, assembly, finishing or
demolition works.

In the opinion of the respondents, organizational factors
also have an impact on occupational safety and the occur-
rence of accidents at work, but to the slightest extent
from among those taken into account. The identification
of threats in terms of organizational aspects, as a result of
the observation supported by elements of direct inter-
view, allowed for the formulation of the following conclu-
sions:

— there is no inventory of hazardous works in enter-
prises (24 small-sized, 12 micro-enterprises),

— employees do not have information on methods that
would limit or eliminate accident hazards (24 small-
sized, 13 micro-enterprises),

— there is no care for reducing physical effort and mo-
notony of work in companies (26 small-sized, 11 mi-
cro-enterprises),

— employees show no need to maintain order in the con-
struction site (20 small-sized, 9 micro-enterprises).
The identification of threats in terms of human factor, due
to the observation supported by elements of direct inter-
view, allowed for the formulation of the following conclu-

sions:

— limits of working time are not respected in the ob-
served construction companies (26 small-sized, 13 mi-
cro-enterprises),

— employees complain about the lack of adequate remu-
neration for overtime worked (6 small-sized, 2 micro-
enterprises),

— employees do not have information on the results of
the occupational risk assessment (28 small-sized, 4 mi-
cro-enterprises),

— employees do not know the methods and measures
promoting safe and accident-free work (28 small-
sized, 12 micro-enterprises),

— there are no registers of accidents at work in enter-
prises (16 small-sized, 11 micro-enterprises).

The identification of the occurrence of threats in small-
sized construction companies, in the opinion of employ-
ees, confirms trends prevailing in these entities in the light
of reports by the National Labor Inspectorate. Also, the
results of the research conducted by the authors using the
guestionnaire do not differ from the results of observa-
tions with elements of direct interview since it appears
that the problems faced by small-sized enterprises in
terms of occupational health and safety are very similar
and concern very similar issues.

SUMMARY AND CONCLUSION

The need to create the awareness of employees in terms
of safe (accident-free) behavior should be the priority in
each organization. Even more since, as indicated by re-
ports or at least the research results presented in this ar-
ticle, human factor is the most significant source of the

reasons for accidents at work. It is a great challenge in the
smallest economic operators. The employer or the man-
ager has always been the human capital in whom other
employees could see the master, someone who will pave
the way in the process of work etc. Nowadays, there is
also a large need to create the awareness of owners and
employers themselves, particularly those of the smallest
economic operators which are currently struggling to sur-
vive in the market and to be competitive. They very often
save on training, which translates into their quality. They
also have a very economical attitude towards the pur-
chase of protective equipment. The role of the master,
mentor in the thought of the aforementioned principle of
Behavioral-Based Safety is necessary in the process of cre-
ating the awareness of safe and accident-free work
among employees. However, it is a very neglected area,
especially in the smallest economic operators.
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