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APPLICATION OF MERIT SURVEY IN THE
ASSESSMENT PROCESS OF THE MANAGEMENT
QUALITY OF THE OCCUPATIONAL HEALTH
SAFETY - CASE STUDY

2.1 INTRODUCTION
The approach to the problems of occupational health and safety is closely

related to the socioeconomic development of human society, and it has been
evolving considerably over years. While as far back as in the early 1970s the concept
of occupational health and safety was primarily associated with ensuring ‘safe
technical means’, i.e. technical equipment appropriate for specific work tasks and
conditions in which those tasks were realized, the next decades gave rise to a new
approach where more attention was paid to the social-organizational aspect [3, 6].
The notion of human factor error (man’s error) was defined as an action which
deviates from the required standards and requirements of a specific situation [2, 8,
10]. Nowadays, the approach to OHS is based on the assumption that occupational
safety is combining three elements: psychophysical disposition, qualifications and
experience of the employees and finally their behaviour as well as the behaviour of
the surrounding environment (social or material), in which the execution of work
tasks is taking place. We are witnessing the development of the idea of occupational
health and safety management and together with it the idea of workers’
participation, i.e. co-responsibility of the working staff for the level of OHS [7].
According to the standard PN-N-18001:2004 ,Systemy zarzqdzania
bezpieczenistwem i higiena pracy. Wytyczne”, the following major elements should be
included in each management system of the occupational health and safety:
prevention of accidents at work, minimizing the probability of occupational
diseases, constant efforts to improve the shape of OHS in the organization, incessant
perfection of actions undertaken with respect to OHS. The above provision is in
congruence with the principle observed in all member countries of the European
Union, where the issues of occupational health and safety are supposed to be based
on the prevention policy against accidents at the possibly earliest stages of their
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generation. To implement the management system alone acc. PN-N-18001:2004, we
need to work out appropriate system procedures and to define the way of their
efficient monitoring (supervision).

In the realm of Polish coal mines, the MERIT survey (Management Evaluation
Regarding Itemized Tendencies) was a diagnostic instrument used for the first time
in the assessment process of decision making quality in the field of health and safety
management, elaborated by the National Institute for Occupational Safety and
Health (NIOSH). The survey, which was an element of the Total Safety Management
(TSM) [1, 9], was adapted in the mid 1990s to Polish conditions within the
framework of the program Partners in Economic Reforms (PIER). The survey
contains questions grouped into nine problem areas: A - Planning actions in the field
of occupational safety management, B-Investigation of accidents, C-OHS control and
inspection, D - Observation and analysis of the way of work task realization, E -
Personal protection, F - The knowledge of binding OHS regulations in the company,
G - Information provided on the condition of OHS, H - Promotion of OHS, I -
Personal evaluation of OHS conditions.

Basing on the completed survey sheets, assessment indexes WOP; are
determined separately for each problem area, and they allow us to determine the
final assessment index WZBP (the mathematical model applied within the
framework of MERIT survey was in greater detail discussed in [1, 5, 9]) and to work
out comparative rankings of the problem areas (in this way we can define strong
and weak points involving the occupational health and safety management system).

2.2 AUDIT RESULTS OF THE MANAGEMENT SYSTEM OF OCCUPATIONAL
HEALTH AND SAFETY
The survey research studies were carried out twice (in the years 2014-2015)

on a group of supervising staff and manual workers from three coal mine
departments. While in the first edition of the research studies, in the acquisition
process of a representative group, a simple dependant draw (without returning)?!
was applied, in the second edition the selection was intentional - the research
studies included exactly the same people as in the first edition. By the application of
such an acquisition method of respondents, independently of the carried out quality
assessment of actions undertaken in particular problem areas, we could work out
the assessment prediction based on the linear discriminant function. The audit
results are presented in Fig. 2.1.

With respect to six problem areas: A - Planning actions in the field of
occupational safety management, B - Investigation of accidents, C - OHS control and
inspection, D - Observation and analysis of the way of work task realization, E -
Personal protection and G - Information provided on the condition of OHS the rise of
WOPi index was recorded, and the drop involved three areas: F - Knowledge of the

! - for the population of 158 people, for ¢ = 0,95 and for the maximum error at the level of 10%, the
group of respondents consisted of 60 people.
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binding OHS regulations in the company, H - Promotion of OHS and I - Personal
evaluation of OHS conditions.

WOPi

A B C D E F G H 1
B |st edition of research | 002 | 003 003 003 003 003 003 003 003
0O2nd edition of research, 003 | 003 = 003 | 003 | 003 @ 003 | 003 | 003 @ 003

Problem area

Fig. 2.1 Audit results of the occupational health and safety management system involving

the first and second edition of research carried out in three departments of a coal mine
company
Source: own study

Both in the case of the first and the second edition of research, the highest
score was given to the area B - Investigation of accidents (the values of WOPs were
3.25 and 3.30 respectively). The respondents agreed that the accidents were given a
lot of careful analysis followed by the preparation and implementation of
appropriate preventive actions.

The second position was occupied by the area C - OHS control and inspection
(WOPc = 3.18 in the first edition and WOPc = 3.28 in the second edition of research).
The actions perceived by the respondents as positive involved the controls and
inspections done by external bodies or managerial staff of the company. In the
comments included in the obtained answers, the problem of a large number of work
stations frequently located considerably far from one another was raised (specific
character of the departments), which often slows down or even hinders the control
process to be carried out thoroughly.

The third place in the ranking was occupied by the area E - Personal
protection (the WOPE values were 3.12 and 3.13 respectively ). The respondents
acknowledged the efforts of the managerial staff to provide the workers with
maximum protection through the application of a wide range of personal protection
means, adapted optimally to given work conditions, ensuring at the same time
appropriate work comfort for the workers.

The last place in both rankings was occupied by the area A - Planning actions
in the field of occupational safety management (WOPa was only 2.48 in the first
edition and 2.52 in the second edition of research). The results of the survey showed
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that the proclaimed by the management executives safety policy was weakly
perceived by the workers.

Good knowledge of the system and full confidence of the working staff that its
implementation is fully grounded is one of the basic conditions to reach the planned
objective, and therefore decisive actions should be taken right away to improve the
existing situation. It is crucial to carry out a campaign promoting the need to
implement the management system of occupational health and safety, to present
basic organizational and structural assumptions and to convince the working staff
about the advisability of such measures. It seems that one of the key arguments for
such a solution may be provided by simulations illustrating the possibility to obtain
substantial financial returns both for the company and also for the workers (lower
insurance premium, lower compensation costs, positive marketing image, etc.).

2.3 PREDICTION OF THE ASSESSMENT OF THE OCCUPATIONAL HEALTH
AND SAFETY MANAGEMENT QUALITY

The second edition of audit studies in the realm of occupational health and
safety management was repeated on the group of the same respondents (panel
research), which allowed us to work out a prediction involving the assessment of
OHS management quality. For that purpose, one of the determination methods of
discriminant function was applied - a so called linear discriminant function. The
prediction process can be in this case narrowed down to the creation of a function
expressed by the following equation [4]:

f:Zk:biXi (2.1)

The assessment vector of parameters b of the function fis obtained by solving
the system of linear equations :
Cb=(C,+C,)b=g (2.2)
where:
C: - variance and covariance matrix in the defined subspace No 1,
C2 - variance and covariance matrix in the defined subspace No 2,
8=8 & (2.3)
where:

g, - k-dimensional vectors of arithmetic means in the subspace 1,
g, - k-dimensional vectors of arithmetic means in the subspace 2.

In order to define both subspaces, the results of the second edition of research
were grouped into two subsets: the first one involved the results of surveys whereof
the final assessment index of OHS management quality (WZBP) surpassed the final
assessment index of OHS management quality obtained in the first edition of
research. In the case of subspace 2 we have a reverse situation: the assessment
index of OHS management quality (WZBP) obtained in the second edition of
research did not surpass the value of the final assessment index of OHS management
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quality obtained in the first edition of research.
Basing on the data and information from surveys, we created the following
covariance matrixes separately for each subspace:

0.202 1.740 1.436 0.188 1.321 1.063
C, =|1.740 43.152 38.137], C,=|1321 39.673 32.888
1.436 38.137 37.934 1.063 32.888 32.861

and the vectors of arithmetic means:
g, =[0.719 32.188 10.438], g, =[0.250 32.571 10.321].

Basing on the above matrixes, we determined the matrix b=gC™", which
enabled us to define the function f':
f=1778X,-0.129X, + 0.068 X,
For the subspace 1 the arithmetic mean f, from the theoretical values of the
discriminant function was -2.153, and for the subspace 2 - f, =-3.043, which
ultimately yielded f, =—2.598. We can, therefore, state that when the value of the

discriminant function of the respondent described by three parameters (work
station occupied by them, their age and seniority in the company) is higher than -
2.598, we can predict that the successive respondent’s final assessment (or that of
people reflecting the respondent’s characteristic) involving the OHS management
quality, i.e. the WZBP index for the next edition will be higher than the final
assessment of OHS management quality offered by the respondent for the previous
edition of research. Hence, we can predict that in the opinion of that respondent (or
people having a similar characteristic) the improvement in the quality of actions
undertaken by the coal mine company in the area of OHS management will take
place.

Additionally, within the scope of the discussed example, basing on covariance
matrices C1 and Cz, we determined the correlation matrices R1 and Rz:

1 0.589 0.518 1 0.484 0.428
R, =10.589 1 0.943 |, R, ={0.484 1 0911
0.518 0.943 1 0.428 00911 1

Basing on the obtained values of matrix R1 and Rz, we can state that within the
prediction process of OHS management quality, the correlative relationships
between the employment character of the respondent (production supervisor,
manual worker) and the age of the worker as well as between the employment
character of the respondent (production supervisor, manual worker) and their
seniority in the company are moderate 7, e<0.4;0.7>, whereas the correlative

relationships between the worker’s age and their seniority in the coal mine company
are very strong (r; 2 0.9).
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2.4 CONCLUSIONS

The technological and civilizational development brings about situations
where hazards may lead to breakdowns or accidents having serious consequences.
Efficient counteraction on the company level depends also on the effectiveness of
management, which means that the employer is obliged to look for solutions which
can ensure proper protection of human health and life. During the realization of such
objectives, more and more frequently audit research studies are applied. Their
implementation and effective realization can have impact not only on the production
efficiency but also on the image of the company, which is even more essential with
respect to mining sector companies.

The paper is discussing the results of survey research studies carried out in a
coal mine company with the application of MERIT survey. Using that survey, we can
define strong and weak sides in the realm of occupational health and safety
management, but we can also observe the directions of changes which are taking
place in the area of OHS management. Using the research results and one of the
prediction methods (linear discriminant function), the author proposed to carry out
the prediction of the assessment results of the occupational health and safety
management quality. Basing on the opinion survey complemented with other
additional information (characteristics) describing the respondent, as the
employment profile of the respondent (supervision staff, manual worker), age of the
employee and their seniority in the company, we determined the value of the
function which can be used to single out a so called subspace 1 and subspace 2,
where subspace 1 is understood as the one for which the final assessment index of
OHS management quality obtained in the process of the successive edition of
research studies exceeded the value of the final assessment index of OHS
management quality obtained in the course of the previous edition of research
studies (in the case of subspace 2, a reverse process is applicable). In the author’s
opinion, by such an application of the linear discriminant function (or other
determination methods of the discriminant function) we may complement audit
procedures and we can use it as a planning tool of remedial measures (novel
undertakings, corrections) undertaken by companies in the realm of OHS
management.
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APPLICATION OF MERIT SURVEY IN THE ASSESSMENT PROCESS OF THE
MANAGEMENT QUALITY OF THE OCCUPATIONAL HEALTH SAFETY - CASE STUDY

Abstract: The experience of economically developed countries proves that the quality of
actions undertaken in the realm involving the management of the occupational health and
safety may substantially contribute the attainment of higher OHS standards. A significant role
in the improvement of OHS management quality is played among others by audit surveys of the
management system of OHS which is viewed as a form of controlling tool. One of the first
solutions of that type was applied in the mining industry in Poland, and they were based on the
MERIT survey (Management Evaluation Regarding Itemized Tendencies). The mathematical
model applied within the scope of that survey makes it possible to determine assessment
indexes (final index WZBP and partial indexes WOP;). The results obtained from the survey
carried out on a group of respondents — employees of departments of mining coal - were then
used for the prediction of the assessment of the quality of actions undertaken in the area of
OHS management (the linear discriminant function was applied as the prediction method).

Key words: management of occupational health and safety, MERIT.

WYKORZYSTANIE ANKIETY MERIT W PROCESIE OCENY JAKOSCI ZARZADZANIA
BEZPIECZENSTWEM I HIGIENA PRACY - STUDIUM PRZYPADKU

Streszczenie: Doswiadczenia krajéow rozwinietych gospodarczo sq dowodem na to, iz jakos¢
dziatann podejmowanych w obszarze zarzgdzania bezpieczeristwem i higieng pracy moze
stanowic¢ wazny element w procesie podnoszenia standardéw bhp. Istotng role w tym zakresie
spetniajg m. in. badania audytowe systemu zarzqdzania bezpieczeristwem i higienq pracy
bedgce formq i narzedziem kontrolingu. Jednym z pierwszych rozwiqzan tego typu
zastosowanym w przemysle wydobywczym w Polsce byty badania oparte na ankiecie MERIT
(Management Evaluation Regarding Itemized Tendencies). Zastosowany w ramach ankiety
model matematyczny pozwala na wyznaczenie wskaznikéw ocenowych (wskaZnika
koricowego WZBP i wskaZznikéw czgstkowych WOP;). Przedstawione w artykutem wyniki
badan ankietowych przeprowadzonych na grupie respondentéw - pracownikéw oddziatéw
gorniczych kopalni - zostaty nastepnie wykorzystane w procesie prognozowania oceny jakosci
dziatann podejmowanych w obszarze zarzqdzania bezpieczeristwem i higieng pracy (jako
metode prognozowania wykorzystano liniowq funkcje dyskryminacyjnq).

Stowa kluczowe: zarzqdzanie bezpieczeristwem i higienq pracy, MERIT.
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