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Safety auditing is a systematic method to evaluate the
company’s safety management system. The main task of
auditing is to establish whether the correct types of safety
methods are used and whether they are effectively
implemented. The safety auditing in Estonian enterprises
(on the basis of European Union legislation, Standards
OHSAS 18001:1999 and BS 8800:1996) is only in the
beginning stage. As the prerequisite to the paper the safety
auditing in 12 medium- and small-scale enterprises in
Estonia from 5 branches of industry (metal and wood
processing, plastic, garment and printing) has been
carried out. The modified Diekemper & Spartz (D&S)
method has been used. The D&S method addresses 30
activities, divided into five activity areas: organization and
administration; industrial hazard control; fire control and
industrial hygiene, supervisory participation, motivation
and training; accident investigation, statistics and
reporting procedures. The maximum score was gained in
the plastics industry: 62.9% and the minimum score in a
printing  industry:  40.9%. Economically  developed
enterprises have possibilities to pay also more attention to
safety matters. The cost-effectiveness of the planned safety
measures is calculated. The method considers the cost, the
effectiveness and the uncertainty of the safety measure
(Roed method). These three variables integrate the cost-
effectiveness of a safety measure. The most cost-effective
measures by investigated industries were: provide the
workers with protective footwear in metal industry, the
analysis of the spectrum of noise in printing industry;
analysis of chemicals in the workrooms’ air (risk analysis
of chemicals) in plastic industry; the analysis of chemicals
and medical examinations of workers in wood processing
industry, advanced training of workers to prevent the
injuries with fingers in garment industry. The safety policy
and safety plan that set the framework for health and
safety activities in enterprises are usually not available in
written form in Estonian firms. In addition, there is a need
for raising the awareness of workers in the field of
occupational health and safety. Supervisory participation,
motivation and training were the activities that received
quite low scores. The recommendations to the employers
were given: to improve the information of workers,
motivation to use the personal protective equipment and to
carry out continuing training of workers as well as the
leaders in work safety and health.

safety  management, OHSAS 18001,
improvement of safety level, cost-effectiveness
of safety measures.
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Introduction

The quality of life is very much depended on the work
and living environment (Akranaviciute et al, 2007,
Ruzevicius, 2009). The number of work accidents shows
the level of safety culture in the enterprise. The economic
losses due to accidents are the indicators to the employers
where and how they have to invest to decrease the number
of accidents. These data are not easily accessible from the
State Sickness Fund in Estonia and they are publicly
available only in recent years (Ministry, 2006). The outline
reveals, that the increasing trend is shown among the
people who receive compensation for damages related to
occupational accidents and diseases (in 2003 — 1646
persons, in 2004 — 1745 persons and in 2006 — 2216
persons), but the costs for those damages has remained
rather stable during 2003 and 2006 (34.5 million EEK) as
well as the occupational accident benefit costs (21 million
EEK). However, these data do not contain the indirect
costs of accidents and diseases (the costs for hiring the
substitute labour, training for the job, the lost or degraded
production quality etc.).

Theoretical background

Safety culture (the indicator of a safety level) in
enterprises is dependent on the employers’ attitude to
safety and health of workers (Arezes et al, 2003; Clarke,
2000; Jarvis, 2009a, 2009b, 2009c; Paté-Cornell, 1994,
Winder, 2007). Safety culture has different levels. In the
first level, an organisation is not even interested in safety
and has to make the first step to include safety as a
necessary element into the management system of the
enterprise. A subsequent level is one in which safety issues
begin to acquire importance, often driven by both internal
and external factors as a result of having many incidents.
At this level, top management believes accidents to be
caused by the stupidity and inattention of their employees.
The next level involves the recognition that safety does
need to be taken seriously. The term calculative is used to
stress that safety is calculated; quantitative risk assessment
techniques and overt cost-benefit analyses are used to
justify safety and to measure the effectiveness of proposed
measures. The upper level of safety culture is called as
generative and involves a much more proactive approach
to safety. It could be characterised with good practice in
safety management (Cooper, 2002, 2004; Hudson, 1999;
Morris, 1974; Nienaber et al, 2008; Reid, 2000).

In the present study the results of assessment the safety
management system in 12 medium- and small-scale
enterprises (from printing, mechanical, plastic, wood and
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garment industries) in Estonia during 2002-2008 is
presented. The methods of the analysis are described by
Kuusisto (2000): Diekemper & Spartz (1970), Chase
(Glendon, 1995) and others. Preventive safety measures
were pointed out and the cost-effectiveness of these
measures was calculated (Reinhold et al, 2009; Liu et al,
2000; Miller, 2000; Abrahamsen et al, 2009).

The occupational health and safety legislation in
Estonia is mainly based on two documents: EU Council
Directive No. 89/381/EEC and Standard No. BS
8800:1996 (BSI, 1996). According to the BS 8800:1996 a
status review should compare the company’s current
arrangements with the applicable legal requirements,
organization’s current safety guidelines, best practices in
the industry’s branch and the existing recourses directed to
safety activities. The Occupational Health and Safety
Standard OHSAS 18001 was published in Estonian in
2006 and is implemented only in some of the enterprises,
mainly with foreign origin. The implementation of the
standard OHSAS 18001 improves the safety level at
enterprises considerably and is associated with the
improvement of all the management system of the
enterprise (Zeng et al, 2010).

The research problem: the improvement of safety
culture at an enterprise.

The research objective: to show that safety measures
have to be assessed and implemented according to their
importance and cost-effectiveness.

The scientific novelty: the cost-effectiveness of safety
measures takes into account the uncertainty of the measures.

The research method: Modified Diekemper & Spartz
method (Kuusisto, 2000) was used for the assessment the
safety management system at an enterprise, and the Roed
(2009) method was used for calculating the costs of safety
measures in the present study.

Methodology

Safety auditing is a similar procedure to the auditing of
quality and environmental —management systems
(Ruzevicius, 2009). Several methods have been developed
for supporting safety auditing. These methods include
questionnaires, interviews, observations and document
reviews.

The safety management system at enterprises can be
assessed through internal audits (carried out by the
employer or safety personnel of the enterprise) and
external audits (carried out by the officials of labour safety
or certification bodies).

The original safety level assessment method in
enterprises was worked out by Diekemper & Spartz (D&S)
in 1970. The method used in the present study has been
modified by Kuusisto (2000) considering the demands of
the occupational health and safety management systems
standard OHSAS 18001 (2007) and by the authors of the
present paper taking into consideration the state of work
safety and health in Estonia. The modified D&S method
addresses 30 activities ((Kuusisto, 2000; Tint, 2010).
These are divided into the following activity areas:

1. A* - organization and administration;

2. B¥* - industrial hazard control;

3. C* - fire control and industrial hygiene;

4. D* - supervisory participation, motivation and
training;

5. E* - accident investigation, statistics and reporting
procedures.

The assessment is carried out in four level system: level
1(poor); level 2 (fair); level 3 (good); level 4 (excellent).

The methods for calculating the costs of safety
measures are limited (Abrahamsen et al, 2009; Aven,
2003; Miller, 2000; Philips et al, 2006; Roed et al, 2009;
Skjong et al, 2004; Tam et al, 1998; Whynes, 2006). The
method proposed by Roed was used in the present study as
it takes into account the reliability of safety measures. The
cost-effectiveness of safety measures could be calculated
considering three factors: the expected cost of the measure
C; the effect of safety measure Z (using Likert scale: 0...5)
and the uncertainty of the measure N (0...1). The scale for
expected cost (EEK) of the measures is divided as follows:
very low cost- <5000; low cost- >5000 and <10.000;
medium cost- >10000 and <50.000; high cost- >50.000.
The problem of using these expected values is that the
expected values are conditional and could produce poor
predictions of the real outcomes. As a result, uncertainties
need to be taken into account in addition to the expected
values. High uncertainty may indicate that the expected
risk reducing effect can give a poor prediction of the real
risk reducing effect. For uncertainty dimension, three
categories are used: 1) low uncertainty: the phenomena
involved are well understood; the assumptions made are
seen very reasonable; there is broad agreement among
experts; 2) high uncertainty: the phenomena involved are
not well understood; there is lack of agreement among
experts; the assumptions made represent strong
simplifications; 3) medium uncertainty: the phenomena
involved are well understood, but the models used are too
simple.

Results

The results of the assessment of a safety management
system in printing, mechanical, textile, plastic and wood
industry are given in Table 1. Case I-1 (Table 1) was
carried out in a medium-size printing enterprise situated in
a new building in Tallinn. The factory has invested a great
deal to improve the status of premises. The company had
no safety manager; the duties were directed to the
personnel manager, who had the responsibility for
environmental risks and security system’s management as
well. The main types of accidents occurred in the company
were slips, pinching of fingers and back injuries. The other
two companies carrying out the printing activities are
small-scale and the work was carried out in old buildings
(particularly Case I-3). The safety level scores are the
lowest in Case I-3 (floor not cleaned during the workday,
the raw material and finished products standing on the
pathways for workers, the strong smell of printing
chemicals etc.). The highest scores in the Case I-1 were
given to part B - industrial hazard control (15.0: workers
were equipped with personal protective equipment, good
storage of materials, material handling- manual and
automated etc.), the lowest one (9.3) was given to the part
E (accident investigation). The E part was the lowest for all
investigated companies as the near-accident investigation
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was not performed in any of the companies. Part D
obtained the score 11.4: safety training was carried out on
a regular basis, but no written handouts or programme for
internal audits were presented. In most cases, new
employees were trained by senior workers. Case II
(mechanical processing industry) was carried out in two
medium scale factories producing two-wheeled trailers for
passenger cars and other metal parts to machines. The
welding process was the most hazardous activity in both
factories. It was carried out in the poorest conditions in
Case II-1(in the building made of silica brick, without
ventilation). The number of accidents showed a decreasing
trend in this factory. The workers were complaining on
back injuries caused by lifting tasks. These injuries were
typically caused by sharp pieces of sheet metal. The
interest from the side of management was obvious. The
highest scores in the Case II-1 (from 10.5 to 9.2) were
given to the parts A to D. The lowest score was obtained
for the part E: neither accident statistics nor near-accident
investigation took place in the company. Vast attempts
were taken by the management to improve the ventilation
in welding activities, but some re-arrangements are still
possible for cleaning the air in the breathing zone of
workers. The respirators were used during the welding
work. Case III (plastic industry) was carried out in a
medium-scale company in the countryside, where it hired a
lot of people with the lowest salary, but the people very
satisfied to have at least the job. In the Case III-1 the
factory was producing rubber products for car industry
situated abroad (Germany). The quality control of these
products (package rings included) needs very good eye-
sight from workers. Therefore, only the girls at the age 18-
25 years not wearing eye-glasses were hired to work in the
control-rooms. The plastic firm only planned to send the
workers to the medical examinations after the reviewing of
the risk assessment results. The highest score in safety for
this factory (12.5) was got in the part B (housekeeping,
machine guarding etc.) as the machines where new,
premises good as the factory itself is only 2 years old. The
lowest score (6.7) was received in the part E as there were
no accident cause analysis nor near-accident investigation
organized in the factory. The other two plastic factories are
situated in the capital of Estonia and equipped with better
workrooms and the attention from the side of employers
for the improvement of work conditions in the Case III-2
was very obvious. The risk analysis were ordered from
external firms and some rehabilitation possibilities were
offered for workers (like spa, massage). In the Case III-3
the workrooms were new, but the knowledge of workers
on used chemicals was non-existent. The workers could
not make difference between the alkalis and acids. This
caused a serious accident (a worker inhaled accidentally
vinegar acid and got an occupational disease). The Cases
in the group IV were carried out in the wood processing
industry, one of them was a medium-scale firm and two
other firms were small-scale. There are a lot of hazards in
wood processing industry: sharp tools and parts of
machines, wood dust in the air of workrooms, wood parts
on the floor, and noise from machines and ventilation
system. In the Case IV-3 very much was invested in the
ventilation system, particularly installing the local

ventilation systems. The safety training of workers was
carried out periodically (3 times a year) in all three
companies. The air muffs and plugs were used properly.
Garment industry (Cases V-1) is spread very widely in
Estonia, but it is mostly owned by foreigners and therefore
it is difficult to get into these factories. The air of the
garment industry (Case V-1) was clean (the content of
textile dust < 2mg/m’). The workers were not keen on
wearing air plugs, but all other personal protective
equipment was worn correctly. The accidents in the Case
V-1 were investigated in depth and corrective measures
were effectively implemented. Applying job hazard
analysis for the detailed work procedures in the companies
showed, that in most cases, truck driving and welding were
seen as special and potentially hazardous tasks. Training
for specialized operations was given in all companies.
None of the investigated companies had prepared a written
safety policy. Safety communication between supervisors
and employees was observed to be insufficient. In all
companies management reviewed the accident reports, but
it was unclear if the blue-collar workers received the
information about the results of the investigation. The
machine guards were in place and hazards seemed to be
under control. Usually supervisory participation, motivation
and training were the activities that received quite low
scores in Estonian companies. The recommendations to the
employers were given which included the improvement of
information arrival for the workers, motivation to use the
personal protective equipment and the consistent training
of workers and leaders in work safety and health. The
results of assessment of the assessment of safety system
are given in Table 1.

The results of calculation of cost effectiveness of the
investigated industries are given in the following form:
expected cost /effectiveness of safety measure - uncertainty
(C/Z-N). The data for the metal processing industry were
obtained as follows (Figure 1):

1) Installation of a wall around the guillotine saw
(C/Z-N): 20.000/4-0.5

2) Installation of raw materials and half-products
properly, not on the walking area: 1000/3-0.5

3) To modernize washing rooms: 150.000/5-0.1

4) Re-arrangement of the local-ventilation equipment
for welding activities: 40.000/2-0.8

5) Analysis of chemicals hazardousness by welding
activities:10.000/4-0.1

6) Provide the workers with protective footwear:
40.000/4-0.8.

The most cost-effective of previously listed safety
measures is No.6 as the uncertainty is very high (we do not
exactly know how many hazardous situations may occur in
the metal industry).

The data for the printing industry (Figure 2):

1)  Analysis of the spectrum of noise: 3000/5-0.9

2) Selection of hearing protectors by the frequency
of noise: 10.000/4-0.5

3) Re-arrangement of lighting for the newspapers’
quality control: 10.000/3-0.8

4) Re-arrangement of manual lifting of loads (use
the ideas of workers): 4000/3-0.5
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5) Dry cleaning of the floor twice a day (instead of
one): 500/1-0.9

6) Wet cleaning of the floor: 20.000/5-0.5.

The most cost-effective safety measure in printing
industry is No. 1 as we do not know what the spectrum of
noise from the printing machines is and therefore the
selection of noise protectors is until now occasional. Noise
is the most unpleasant hazard in the printing industry.

The results in the plastic industry (Figure 3) were as
follows:

1) Analysis of chemicals in the workrooms’ air (risk
analysis of chemicals): 10.000/5-0.9

2) Separation of eateries from the industrial area
with the wall and installation with the exhaust ventilation:
30.000/3-0.3

3) Installation of the local ventilation to every press
machine: 300.000/4-0.7

4) Regulation of the wventilation (prevention of
draught in the floor region): 500/4-0.7

5) Medical examination every year (as the
monotonous work may cause musculoskeletal disorders):
300 per worker; 30.000 per 100 workers/3-0.7

6) Information, training and knowledge management
of workers for finishing the eating at workplaces (by the
press-machines): 2.000/5-0.9.

The most cost-effective measure in plastic industry is
measure No. 1 (the analysis of chemicals in the
workroom’s air).

In the wood processing industry (Figure 4) the results
were obtained as follows:

1) Training of workers on health risks: 5.000/4-0.9
2) Wet cleaning of the room two times per day:
10.000 per year/3-0.9

3) Installation of the local ventilation so that there
will not be wood dust in the inhalation zone of the worker:
100.000/4-0.7

4) To modernize the washing rooms: 60.000/3-0.8.

5) Medical examinations possibility every year: 300
EEK per worker, 30.000 EEK per 100 workers/3-0.8

6) Analysis of chemicals used for wood treating
from the side of health hazardousness: 10.000/4-0.8.

The most cost-effective measures in wood processing
industry are measures No.5 and 6- analysis of chemicals
and medical examinations of workers.

In the garment industry (Figure 5) the scores were as
follows:

1) Advanced training of workers to prevent the
injuries with fingers: 5000/5-0.8

2) To modernize the washing rooms: 30.000/3-0.5

3) Improvement of microclimate of workrooms in
summer (too hot): supplementary ventilation: 60.000/3-0.5

4) Two times a day the wet cleaning of floor:
10.000/3-0.5

5) Medical examination every year for prevention of
physical overload traumas (compulsory position): 300 per
worker, 30.000 per 100 workers/3-0.8

6) Supplementary training of workers for use of
hearing protectors and proper footwear, chosen by the
workers themselves: 1.000 per worker, 50.000 per 50
workers /4-0.5.

The most cost-effective safety measure in garment
industry is No.1- advanced training of workers to prevent
the injuries with fingers.

The uncertainty of the measure is higher if we do not
exactly know what effect of safety measure will be. The
example: the wet cleaning of the floor in printing industry
is more effective than dry cleaning as the latter may only
circulate dust in the room.

Table 1
Results of auditing of safety system in Estonian enterprises
Category A* B* C* D* E* Total score’ Likert scale, O.....
Printing industry, I
Case I-1, 162 workers 12.7 15.0 11.0 114 | 93 59.4 3.96
Case [-2, 24 workers 7.8 12.5 11.0 11.4 9.3 52.0 3.60
Case I-3, 30 workers 5.0 10.0 10.0 9.2 6.7 40.9 3.05
Mechanical industry, II
Case II -1, 136 workers 10.5 10.0 10.0 9.2 6.7 46.4 3.32
Case I1-2, 360 workers 12.7 12.5 11.0 9.2 9.3 54.7 3.74
Plastics industry, III
Case III-1, 160 workers 8.9 12.5 10.0 11.4 | 6.7 49.5 3.48
Case I1I-2, 10 workers 13.2 15.0 14.0 114 | 93 62.9 4.15
Case III-3, 19 workers 7.8 12.5 12.0 9.2 6.7 48.2 3.41
Wood processing industry, IV
Case V-1, 300 workers 7.8 10.0 10.0 114 | 6.7 459 3.30
Case IV-2, 23 workers 8.9 10.0 10.0 9.2 93 474 3.37
Case IV-3, 15 workers 10.5 12.5 12.5 11.4 9.3 55.7 3.79
Textile industry, V
Case V-1, 160 workers 13.2 15.0 14.0 9.2 9.3 60.7 4.04

" Maximum score in each area (4, B, C, D, E) is 20. Maximum total score is 100.
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Figure 3. Cost-effectiveness of safety measures in plastics industry
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Conclusions culture involves a much more proactive approach to

The investigation was carried out in 12 Estonian
enterprises (metal and wood processing, printing, plastic
and garment industries); the safety system used in these
enterprises was assessed, the risk prevention measures
were determined and the cost-effectiveness of these
safety measures was calculated. The safety culture is
very much dependent on the safety management in
enterprises, the involvement of top managers in safety
and health. The cooperation between the top
management, work environment specialist, occupational
health doctors and workers is also very important. Big
enterprises have more possibilities to invest into safety
and improve the safety level in the firm. Safety culture
has different levels. In the first level, an organisation is
not even interested in safety. A subsequent level is one
in which safety issues begin to acquire importance. At
this level, top management believes accidents to be
caused by stupidity and inattention of their employees.
The next level involves the recognition that safety does
need to be taken seriously. The upper level of safety

safety. It could be characterised with good practice in
safety management.

The cost-effectiveness of safety measures is
dependent on the uncertainty of safety measure. If the
measure concerns more than one worker then the
uncertainty is higher, but the measure can be more cost-
effective as it improves working conditions of more than
one person. In wood processing industry the safety
measures taken have all the uncertainties from medium
or high, but for example to raise the frequency of a
periodical medical examination from once in two years
to once every year does not give the desired effect, so
that kind of measure (No.5 in wood processing industry)
is not cost-effective. There are other not cost-effective
measures, like two times per day wet-cleaning of the
floor in garment industry (measure No. 4). There is no
dust over the exposure limit or even not dust smell in the
air of the work environment. Organizing safety measures
in enterprises, the manager is not allowed to look only
on the cost of the measure, but has to assess also the
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effectiveness of the measure and the number of workers
who will benefit by the measure.

Safety policy and safety plan that set the framework
for health and safety activities in enterprises are usually
not available in a written form in Estonian firms. In
addition, the information about hazards connected with
used chemicals is often not available at workplaces and
the workers are not trained to use the chemical safety
cards. There is a need for raising the awareness of

workers in the field of occupational health and safety by
the compilation of relevant guidelines and fact sheets.
Supervisory participation, motivation and training were
the activities that received quite low scores. The
recommendations for the employers were given: to
improve the information of workers, motivation to use
personal protective equipment and to carry out
continuing training of workers as well as leaders in work
safety and health.
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Piia Tint, Onnela Paas, Karin Reinhold
Saugumo priemoniy sanaudy efektyvumas jmonése
Santrauka

Buvo istirta 12 Estijos imoniy (medzio ir metalo, apdirbimo, spausdinimo, plastmasiy ir drabuziy pramonés), jvertintos §iy jmoniy saugos sistemos,
nustatytos rizikos iSvengimo priemongs, apskaiiuotas §iy saugumo priemoniy sanaudy efektyvumas. Saugumo kultlira labai priklauso nuo to, kaip
imonés organizuoja sauguma, ar vyriausieji vadybininkai jtraukiami | saugumo ir sveikatos apsaugos procesus. Labai svarbu bendradarbiauti
vadybininkams, darbo aplinkos specialistams, sveikatos apsaugos gydytojams ir darbuotojams. Didelés imonés turi daugiau galimybiy investuoti {
saugumg ir taip pagerinti firmos saugumo lygi. Saugumo kultiiros lygiai yra ivairtis. Pirmame lygyje saugumu, nesidomima. Antrame lygyje saugumo
problemos jgyja prasme. Siame lygyje vadovai tiki, kad nelaimingy atsitikimy gali jvykti dél darbuotojy kvailumo ir neatidumo. Dar kitame lygyje
suvokiama, kad sauguma reikia vertinti rimtai. Auks¢iausiame saugumo kultiiros lygyje reikalaujama ypa¢ rimto pozidirio { priemones.

Tiriamose jmonése darbuotojy buvo nuo 15 iki 360, t.y. buvo tiriamos smulkaus ir vidutinio verslo jmonés. Saugumo lygis Siose imonése skiriasi.
Estijos sostin¢je Taline esancios jmonés turi daugiau galimybiy investuoti { darbo aplinka nei priemies¢io organizacijoms. Diekemperio ir Spartzo
metodas buvo taikomas saugumo lygiui imonése nustatyti, 0 Roedo metodas padéjo nustatyti ir jvertinti saugumo priemoniy sanaudy efektyvuma.
Diekemperio ir Spartzo metodas apima 30 veiksniy, kurie suskirstyti i penkias veiklos sritis: A — organizacija ir administracija; B — pramonés rizikos
kontrol¢; C — gaisry ir pramonés higienos kontrol¢; D — vadovy dalyvavimas, motyvacija ir rengimas; E — nelaimingy atsitikimy tyrimas, statistikos ir
ataskaity procediros. Veiksniai, kurie buvo jvertinti A srityje yra $ie: politikos teiginiai, tiesioginis valdymas, saugumo instrukcijos, darbo viety
modeliavimas, avarijy ir nelaimiy kontrolés planai, imonés saugumo taisyklés, veiksmy numatymas, saugumo organizavimo struktiira, sveikatos apsauga.
B srityje saugumo veiksniai buvo $ie: zaliavy ir produkty sandéliavimas, technikos priezitira, bendras darbo aplinkos saugumas, rankiniai jrankiai,
rankinis ir automatinis medziagy apdorojimas, asmeniniai saugumo jrenginiai. C srityje jvertinti Sie veiksniai: cheminio pavojaus kontrolés atvejai,
uzsideganciy ir sprogstamyjy medziagy sandéliavimas, pavojingy kvapy, dimy ir dulkiy kontrolé, odos pazeidimy ir ugnies kontrolés priemonés. D
srityje esantys saugumo veiksniai §ie: vadovy saugumo mokymas, naujy tarnautojy Svietimas, darbo pavojy analizé, specialiy operaciju mokymas, vidaus
tikrinimo operacijos, saugumo uztikrinimas ir vieSumas, tarnautojuy / vadovy saugumo kontaktai. E srityje vertinami §ie veiksniai: avarijy analizg,
priezasciy tyrimas ir statistika, nelaimingy atsitikimy numatymas.

Tyrimas buvo vykdomas pagal keturiy lygiy sistema: pirmas lygis (blogas), antras lygis (patenkinamas), treCias lygis (geras), ketvirtas lygis
(puikus). Rezultatai pateikiami procentais, taip pat taikant Likerto sistema (0...5). Rezultatai rodo, kad, jeigu imoné valdoma pagal jstatymus ir ji rGipinasi
savo darbuotojy gerove, tai saugumo kultiiros lygis yra aukstesnis mazose jmonése, kuriose néra iSsilavinusiy darbuotojy sveikatos ir saugumo srityje, o
darbo aplinkos gerinimo resursai yra mazesni. Maksimalus saugumo lygis — 100 proc., taikant Diekemperio ir Spartzo metoda. Saugumo lygis tiriamose
imonése — 40,9 — 62,9, o remiantis Likerto skale (0...5), jvertinimas — 3,05 — 4,15. Taigi saugumo lygj laisvai galima kelti.

Saugumo priemoniy efektyvumas (Roedo metodas) gali biti apskaiCiuotas atsizvelgiant { tris veiksnius: tikétini C lygio sanaudy matavimai, saugumo
priemonés, kurios jeina i Z lygj (taikant Likerto skalg 0...5), ir priemonés N netikrumas (0...1).
Galimy sanaudy matavimy skalé yra §i: labai mazos sanaudos — <5 000; mazos —>5 000; vidutinés — >10 000 ir <50 000; didelés —>50 000.
Siy prognozuojamy reik§miy problema yra ta, kad tikétini dydziai yra salyginiai ir gali neteisingai prognozuoti tikrus rezultatus. Taigi neapibréztumai turi
bti jvertinti kartu su tikétinais rezultatais. Didelis netikrumas gali rodyti, kad galima rizika prognozuojama, jog tikra rizika sumazes.
Neapibréztumo dimensija apibréziama trimis kategorijomis:

1) Zemu neapibréztumo lygiu: su tuo susijg reiskiniai gerai suprantami; prielaidos yra labai protingos; ekspertai labai sutaria;

2) aukstu neapibréztumo lygiu: su tuo susijg reiSkiniai néra gerai suprantami, ekspertai nesutaria; prielaidos yra labai supaprastintos;

3) vidutiniu neapibréztumu lygiu: reiskiniai yra gerai suprantami, bet taikomi modeliai yra labai paprasti.

Saugumo priemoniy efektyvumo priemonés (Roedo metodas) priklauso nuo saugumo priemoniy neapibréztumo. Jeigu priemoné susijusi su daugiau
nei vienu darbuotoju, netikrumas yra didesnis, taciau ji gali bti efektyvesné, nes gerina daugiau nei vieno darbuotojo darbo salygas. Medzio apdirbimo
pramonéje saugumo priemonés yra susijusios su visais neapibréztumo lygiais (nuo vidutinio iki auks¢iausio). Taciau tai, kad padaugéja medicininés
apziliros nuo vieno karto kas dveji metai iki vieno karto per metus, neteikia reikiamo efekto, todél $ios rasies priemoné néra efektyvi.

Yra ir kity neefektyviy sanaudy, pvz., drabuziy pramonéje drégnas grindy valymas du kartus per diena. Nesijaucia net dulkiy kvapo darbo aplinkoje.
Organizuojant saugumo priemones jmonése, vadybininkas negali vertinti tik priemoniy sanaudy, jis turi jvertinti priemonés efektyvuma ir darbuotojy
skai€iy, kurie gaus naudos i§ tos priemongs.

Efektyviausios priemonés tiriamose imonése buvo Sios: apriipinti darbuotojus apsauginiu apavu metalo pramonéje, analizuoti triuk§mo spektra
spausdinimo pramonéje, tirti chemikalus, tvyrancius darbo vietos ore, plastmasés pramongje, analizuoti chemikalus, taip pat darbuotojy sveikatos buklg
medzio apdirbimo pramonéje, mokyti darbuotojus, kaip iSvengti suzeidimy drabuziy pramongje. Taikant saugumo priemoniy efektyvumo {vertinimo
metoda, gerai panaudoty saugumo priemoniy sanaudos tampa efektyvios, saugumas tampa patrauklesnis tiek vadybininkams, tiek darbo aplinkos
specialistams, taip pat didéja valstybiniy institucijy teisiné atsakomybé. Saugumo politika ir saugumo planai, kurie sudaro sveikatos ir saugumo veiksmy
pagrinda, Estijos imonése rastu néra pateikti. Be to, informacija apie pavojus, susijusius su chemikalais, daznai néra pasickiama darbo vietose, o
darbuotojai néra informuojami, kaip pasinaudoti saugumo priemonémis. Darbuotojams reikia gilinti zinias sveikatos ir saugumo srityse pateikiant
reikiamus nurodymus ir faktus. Vadovavimas, motyvacija ir Svietimas yra tos sritys, kurios buvo vertinamos prasCiausiai. Rekomendacijose buvo
nurodoma, kaip gerinti darbuotojy informatyvuma, kelti motyvacija naudojant asmeninius apsaugos irenginius, taip pat §viesti darbuotojus ir kelti vadovy
kvalifikacija darbo ir sveikatos apsaugos srityje.

Raktazodziai: saugumo valdymas, OHSAS 18001, saugumo lygio gerinimas, saugumo priemoniy sqnaudy efektyvumas.
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