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ABSTRACT

DEVELOPMENT AND APPLICATION OF SAFETY CULTURE MATRIX
FOR UNDERGROUND METAL MINES AND COMPARISON OF TWO
COMPANIES

Sen, Ahmet
Master of Science, Occupational Health and Safety
Supervisor: Prof. Dr. Tiirker Ozkan

September 2019, 98 pages

This study aims to prepare a safety culture matrix in the mining industry and apply it
to see the differences and similarities at two different mines in Turkey. The first part
of the study contains the creation of the matrix by applying semi-structured interviews
with experienced miners in three underground metal mines (Company B, Company C
and Company D). In the second part, the application of the matrix is carried out in two
underground metal mines (Company A and Company B). 13 employees of
underground metal mines participated in the first study. In the first study, for the
creation of the matrix which includes 5 steps (generative, proactive, bureaucratic,
reactive and pathologic) and 14 dimensions (OHS Training, Work Accident — Near
Miss Notification and Reporting, Worker’s Commitment to OHS, Top Management’s
Commitment to OHS, Technical Management’s Commitment to OHS, Management’s
Supervision on Subcontractors, Emergency Management and Mine Rescue, OHS
Priority to Production and Production Pressure, Ventilation, Ground Support,
Mechanization, Planning, Internal Audit) and total of 70 cells, at least 2 to 5 semi-
structured questions per cell asked to each participant. 111 employee of underground
metal mines participated in the second study. At each time, 5 card which includes the

information about 5 steps of 1 dimension is given randomly to the participant. They



are expected to choose the card that reflects their company the best. After that,
ANOVA and correlation analysis are carried out. Results showed that Company A has
a higher safety culture maturity level than Company B for all dimensions. Moreover,
engineers evaluate technical management’s commitment to safety significantly higher
than underground workers. Another result is that employees with more than 10 years
of experience evaluated the worker’s commitment to safety significantly higher that
employees with less than 4 years of experience. Employees that have at least one
accident evaluated communication, emergency management and mine rescue, and
planning significantly lower than others. Finally, the results, limitations, suggestions,

and implications of the study were discussed.

Keywords: Mine Safety, Safety Culture, Organizational Culture, Safety Culture
Matrix, Safety Culture Tool
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0z

YERALTI METAL MADENLERI ICIN GUVENLIK KULTURU MATRISI
GELISTIRILMESI, UYYGULANMASI VE iKi SIRKETIN
KARSILASTIRILMASI

Sen, Ahmet
Yiiksek Lisans, Is Saglig1 ve Giivenligi
Tez Danismant: Prof. Dr. Tiirker Ozkan

Eyliil 2019, 98 sayfa

Bu ¢alismada, madencilik sektorii i¢in bir glivenlik kiiltiirii matrisi hazirlamak ve
farkliliklar1 ile benzerliklerini gorme amaciyla bu matrisi Tiirkiye’deki iki madende
uygulamak amaglanmistir. Calismanin ilk kismi, ti¢ farkli yeralti metal madeninde
(Sirket B, Sirket C ve Sirket D) tecriibeli madencilerle kismen hazirlanmig gériismeler
yaparak matrisin hazirlanmasini icermektedir. Ikinci kisimda ise matris iki yeraltt
metal madeninde uygulanmustir (Sirket A ve Sirket B). Ilk calismaya 13 yeralt: metal
madeni c¢alisan1 katilmistir. Tk calismada, 5 basamak (patalojik, reaktif, biirokratik,
proaktif ve iiretken) ve 14 hiicre (Iletisim, ISG Egitimi, Is Kazas1 — Ramak Kala
Bildirimi ve Raporlanmasi, Calisanin ISG’ye Baglhligi, Ust Yénetimin ISG’ye
Bagliligi, Teknik Yonetimin iSG’ye Bagliligi, Yonetimin Taseron Denetimi, Acil
Durum Yonetimi ve Tahlisiye, ISG’nin Uretime Gore Onceligi ve Uretim Baskist,
Havalandirma, Tahkimat, Mekanizasyon, Planlama, Ic Denetim) olmak {izere toplam
70 hiicreden olusan matrisin olusturulmasi i¢in en az 2 ila 5 6nceden hazirlanmis soru
katilimeilara sorulmustur. Ikinci calismaya 111 yeralti metal madeni calisani
katilmistir. Her seferde, 1 boyutun 5 ayr1 basamagina ait bilgileri igeren 5 kart karisik
olarak katilimcilara verilmistir. Katilimcilardan, sirketlerini en iyi yansitan karti

secmeleri beklenmistir. Sonrasinda ANOVA ve korelasyon analizleri yapilmistir.
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Sonuglara gore Sirket A’nin giivenlik kiiltiirii olgunluk seviyesi tiim boyutlarda Sirket
B’den yiiksek c¢ikmustir. Ayrica, miihendislerin, teknik yOnetimin giivenlige
bagliliklarini yer alt1 ¢alisanlarina gore daha yiiksek degerlendirdikleri goriilmiustiir.
Bir diger sonug, 10 yildan fazla tecriibesi olan c¢alisanlarin, c¢alisanin giivenlige
bagliligini 4 yildan az tecriibesi olan ¢alisanlara gore daha yiiksek se¢mesidir. En az
bir kaza gecirmis olan calisanlar, iletisim, acil durum yonetimi ve tahlisiye ve
planlama boyutlarim1 digerlerine gore daha diisiik se¢mistir. Son olarak bulgular,

kisitlar, 6neriler ve ¢ikarimlar tartisiimistir.

Anahtar Kelimeler: Maden Giivenligi, Giivenlik Kiiltiirti, Kurum Kiiltiirii, Giivenlik

Kiiltiirti Matrisi, Giivenlik Kiiltiiri Araci
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CHAPTER 1

INTRODUCTION

1.1. General Information on Safety Culture
1.1.1. Technology, Systems, and Culture

Safety science aims to decrease the number of accidents in the workplace. According
to Leveson (2004), safety is the absence of accidents, where an accident is an event

involving an unplanned and unacceptable loss.

In the study of decreasing accidents, there are some steps in terms of accident rates.
In the first step, safety precautions are quite shallow. Equipment safety, engineering,
personal protection, etc. are examples of the first step. The second step is much deeper
and contains complicated works such as risk assessment, safety integration, etc.
Hollnagel (2014) defines safety as “safety is the system property or quality that is
necessary and sufficient to ensure that the number of events that could be harmful to
workers, the public, or the environment is acceptably low”. As it can be seen from the

examples, the contribution of people in an organization increases from step one to two.

For example, safety protection can be pointed out and a protection method can be
suggested, or multiple problems can be found by systematic approaches such as
workplace risk assessment. However, there is still a question about the application of
that protections: are they going to be applied by the end-user? This question brings us
anew step that includes the safety perception and attitude of end-user or in other words

workers.

Hudson (2007) states that both technology (first step) and systems (second step)
approaches finish at some point in time and there becomes a plateau at their effects on
decreasing the number of accidents (Figure 1.1.).



Numbers of Incidents — —f>>

Time ﬂ

Figure 1.1 Plateau effect of safety studies (Hudson, 2007)

1.1.2. Safety Culture Definition

The term “safety culture” is commonly used among safety experts and others who are
related to safety. Guldenmund (2010) states that people use this term for everything
related to safety that they cannot explain in other ways, in other words, an all-purpose
explaining tool. Most of the accident analysis discussions or interviews after accidents
that are reflected in the press include “safety culture” and most of them also contain
the term “lack of safety culture”. These expressions are just like every social
problem’s common solution: education. Everybody says that education is very
important; however, nobody says about how it should be organized or applied. Reason
(1997) also states about the trend of using the term “safety culture” that “Few phrases
occur more frequently in discussions about hazardous technologies than safety

culture. Few things are so sought after and yet so little understood” (p.191).

Safety culture term is first used in the International Atomic Energy Agency
(International Nuclear Safety Advisory Group) Summary Report on the Post-Accident
Review Meeting on the Chernobyl Accident (1986). After that, lots of definitions



made by experts for safety culture and climate. There is a consensus on the importance
of safety culture and climate; however, the context of safety culture and climate is still
indistinct (Guldenmund, 2000).

In 2000, Guldenmund studied the definitions of safety culture and climate. In that
study, sixteen definitions are analyzed. Guldenmund correlated safety culture with

attitudes and safety climate with perception (Guldenmund, 2000).
From the information above, it can be said that;

a. safety culture has a lot of definition and some serious studies made on the
definition of safety culture,

b. itis hard to make a clear definition of safety culture because the disputes are
not finished yet (just like the term “culture”),

c. the most distinct data about the definition of safety culture is that it includes
“attitude” and the definition of safety climate includes “perception”

(Guldenmund, 2000).
1.2. The Aim of the Study

Assessment of safety culture — like the definition of safety culture — is a complicated
subject. There are massive efforts on defining the safety culture; however, there are a
very limited number of studies to make safety culture research a tool for safety science.
Guldenmund (2000) states that “while the importance of the concept of safety climate
or culture is stressed by most authors, very few have attempted to support their claim

by reporting an indication of its construct validity or predictive validity”.

Even though the arguments on measuring the safety culture, there are studies on
assessment of safety culture (Ocal Sen, 2019, Pekpak Findikgioglu, 2018, Yazici,
2015, Parker et al 2006). In this study, it is aimed to create a tool for measuring the
safety culture in underground metal mines, make an application for two mine sites of
similar properties and different locations in Turkey and finally to compare these two

measurements.



Lee et al. (2019) state that safety culture can be measured by deep group or individual
interviews. This study consists of two parts. In the first part, it is aimed to create a tool
for assessment of safety culture in underground metal mines with the help of
individual interviews. In the second part, it is aimed to see a helicopter view on the
safety culture level of two similar underground metal mining companies and compare

two companies on a safety culture assessment basis.

Finally, the answer to the question of “what is this study is for?” is to create a tool for
the experts who want to see their organization’s status on safety culture and to
understand the safety culture of two very important underground metal mining

company of Turkey.
1.3. Description of Companies

Study 1 and study 2 are carried out on a total of four different companies (Company
A, Company B, Company C, and Company D). These companies are in different
locations in Turkey. There are neither economical nor managerial relations among
these four companies. This part includes some descriptive information about the
companies. For a better understanding of which company is a part of which study and
quick review about the location and production information of the companies, given

Table 1.1. can be used as a guide.

Table 1.1 Company Descriptions

Company Location Ore Study 1 Study 2
Company A Kastamonu Copper X X
Company B Elazig Chromium X
Company C Artvin Copper X
Company D Rize Copper X




Figure 1.2 Locations of Companies on Map of Turkey

1.3.1. Companies Visited on Study 1

As mentioned before three mine sites are visited for the first study which is on creating
the UMeMSaF. Company B is visited both for study 1 and study 2. There will be

further information about Company B in heading 1.3.2.2.

Company C is located in Artvin province which is in the East — Karadeniz region of
Turkey. Company C is another establishment of the owner of Company A and it is an
underground copper mine. Company C is a considerably small mine site; however, the
content of the ore includes a great amount (about 6 to 7 times of a normal copper mine
with a processing plant) of copper which does not require any processing and directly
sends to metallurgical plant. Mine site of Company C is still in the development stage
and normal planned production has not started yet. At the exploration and contract
stage, Company C suffered from environmental protests of locals which is reflected
in the press. There are still ongoing protests and the whole work of Company C is
followed by locals, environmental activists and even some members of the parliament.
Therefore, Company C safety is number one in the order of importance because if

there was a major accident happen, it would be the end of Company C.



Company D is in Rize province which is also in the East — Karadeniz region of Turkey.
Company D is also a copper mine. Company D is owned by a famous international
mining company. Company D is founded in 1983 as a governmental mine site. In 2004
its privatization is completed. Company D became a model mine site for both mining
and safety. In 2015, they reach 578 days without a lost-time injury. The lifetime of the
mine site of Company D is nearly completed and it is cogitated to make the mine site

work as a school for miners.

1.3.2. Companies Visited on Study 2

In study 2, two mine sites are visited for the application of UMeMSaF.
1.3.2.1. General Information About Company A

Company A is the largest copper mine in Turkey. It is located in Kastamonu province
which is in the West — Karadeniz region of Turkey. Every year, approximately 1.3
million ton run of mine copper is produced in Company A. Company A has its own
metallurgical plant and produces pure copper. Sulfur and cobalt are subsidiary

products of Company A.

The mine site region is quite familiar with mining operations because production is
started in 1968 by the government and the largest income of the region comes from
the copper mine. Therefore, there is no protests or campaign against the firm even the
area of operation is forest land. After the production started in 1968 by the

government, its privatization was made in 2004.

In Company A, 387 employees are working in underground operations and 398
employees are working for other operations on the surface. A total of 785 people are

employed in Company A.

Sublevel stoping with backfill method is used for underground operations. In this
method, at each level, drifts are created through the end of the orebody and at the end
of these drifts, sublevels are produced by blasting. After the production is finished, the

gap is filled with waste rock, cemented waste rock or a paste that produced from the



remaining of the process plant. Minimum measures of any opening of the mine are 5
meters in height and 5 meters in width. Remote control machinery is used by operators
for all underground operations and manpower is only used for operating the

machinery.

According to the Turkish Revenue Administration, the company tax of Company A in

2017 is approximately 40 million TL.
1.3.2.2. General Information About Company B

Company B is the largest chromium mine in Turkey and the second largest chromium
mine in the world. It is located in Elazig province which is in the East — Anatolia
region of Turkey. Every year, approximately 450 thousand tons run of mine chromium
is produced in Company B. Company B has its own metallurgical plant and produces

ferrochromium which is a mid product.

Company B started its production in 1936 as a governmental enterprise. This region
is also very familiar with mining operations. Moreover, most of the region contains
the community of Zazas, and they live with very strong family bonds. The
subcontractor application is very complicated and mostly forbidden in Turkish Law;
however, it is very hard to solve these issues in the region because of this sociological
situation. Even the mining method of the orebody is selected in response to this
situation. The subcontractors are the same families for years even the time that mine
sites were operated by the government. The privatization of Company B is made in
2004.

In Company B, 728 employees are working in underground operations and 254
employees are working for other operations on the surface. Total of 982 people

employed in Company B.

Even if the conventional mining methods that require a lot of manpower are the main
habit of work in Company B, the need for more machine powered work emerged due

to the more production requirements in the modern world. Old mine sites of Company



B use manpower mostly with lower production and higher accident rates. However,
new plans include modern mining techniques that use mostly machine power.
According to recent engineering studies that are made in Company B, cut and fill
stoping is going to be used for a new production site. In old mine sites, maximum
opening is about 2 meters in height and 2 meters in width and minimum openings
could be down to 0.5 meters in height and 0.5 meters in width. However, it is planned
that in the new production site minimum opening will be 5 meters in height and 5

meters in width.

According to the Turkish Revenue Administration, the company tax of Company B in
2017 is approximately 100 million TL. Company A is at 43" place at the 100 highest
taxpayer list of Turkey in 2017.



CHAPTER 2

STUDIES

2.1. STUDY 1: Development of UMeMSaF
2.1.1. The Evolution of Safety Culture Steps

The importance of safety culture assessment is conspicuous; however, in order to
assess something, reference points are needed for this assessment to be understandable
and comparable. Guldenmund (2018) defines safety culture assessment as
cumbersome and descriptive. Westrum (1993) suggests three levels of organizational

culture for information dimension (Figure 2.1.).

PATHOLOGICAL BUREAUCRATIC GENERATIVE
Don't want to know May not find out Actively seek
information
Messengers are shot Listened if they arrive Messengers are
trained
Responsibility Responsibility is Responsibility is
is shirked compartmentalized shared
Bridging is discouraged Allowed but neglected Bridging is rewarded
Failure is punished or Organization is just and merciful Inquiry and
covered up redirection
New ideas are New ideas present problems New ideas are
actively crushed welcomed

Figure 2.1 How Organizations Treat Information (Westrum, 1993)

These three steps could be used for all dimensions of safety culture. Furthermore,

Reason (1997) adds two more levels to Westrum’s original model which are reactive



and proactive. After Reason’s retouch, five main steps of safety culture determined:

pathological, reactive, bureaucratic, proactive and generative (Figure 2.2.).

GENERATIVE

safety is how we do business
round here

PROACTIVE

Increasingly
> - we work on the problems that
informed we still find

CALCULATIVE

we have systems in place to
manage all hazards

REACTIVE
Safety is important, we do a lot
every time we have an accident

Increasing Trust

PATHOLOGICAL

who cares as long as we're not
caught

Figure 2.2 The Evolution of Safety Culture (Hudson, 2003)

2.1.2. Specifying the Dimensions

According to Parker et al. (2006), it is possible that the safety culture to be more
improved in an organization’s some parts than others in modern organizations. In
order to increase the resolution of the assessment of the safety culture level, these parts

should be conscientiously specified.

The dimensions are the other arm of the safety culture assessment tool. These
dimensions should be selected according to literature, expert’s opinion, root causes of

previous accidents in the sector, etc.

In this study, there are 9 base dimensions and two of these base assumptions have a
total of 7 sub-dimensions; therefore, the total number of dimensions is 14. These

dimensions are detailed in Table 2.1.
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Table 2.1 UMeMSaF Dimensions

Dimension
Number Dimension Name
D1 Communication
D2 OHS Training
Work Accident — Near Miss Notification and
D3 Reporting
D4 Worker’s Commitment to OHS
“ 2
D5 = % Top Management’s Commitment to OHS
EEP
D6 gﬂ €0 Technical Management’s Commitment to OHS
5 5
D7 = Management’s Supervision on Subcontractors
D8 Emergency Management and Mine Rescue
D9 OHS Priority to Production and Production Pressure
=) . .
D10 S Ventilation
 C
oS
D11 B 3 Ground Support
=2
(o) Ne) ; .
D12 = < Mechanization
S
D13 Planning
D14 Internal Audit

Yazici (2015) determined 10 dimensions which are safety system, management
commitment to safety, emphasis on productivity versus safety, physical condition of
workplace and ergonomics, work equipment or machines, communication and

participation, employee education and training and safety applications, working
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behavior, reward and punishment and employee commitment to safety. Pekpak
Findik¢ioglu (2018) determined 10 dimensions which are continuous improvement of
occupational health and safety, priority of occupational health and safety, occupational
accidents /near misses and reporting such incidents, investigation of occupational
accidents /near misses, communication and feedback systems, occupational health and
safety trainings, occupational safety in regular tasks, equipment and general state of
the plant and preparedness for emergency cases. Ocal Sen (2019), determined 9
dimensions which are communication system, OHS trainings, accident/near miss
reporting, machines/equipment safety, workers’ commitment to safety, management
commitment to safety, emergency preparedness, priority given to OHS and
ergonomics. Similar dimensions are chosen in these studies. For example,
communication, OHS training, OHS priority, and accident — near-miss reporting
dimensions are used in all four studies. Issues related to work equipment safety are
evaluated in the mining method and application dimension. Worker’s commitment
and management commitment dimensions are used in Ocal Sen (2019), Yazici (2015)
and this study. Emergency management dimension is used in Ocal Sen (2019), Pekpak
Findik¢ioglu (2018) and this study. Only the internal audit dimension is not used in
any other study.

Communication, OHS training, work accident — near miss notification and reporting,
worker’s commitment to OHS, management’s commitment to OHS, emergency
management, OHS priority to production, mining method and application and internal
audit dimensions are the base dimensions of UMeMSaF. There are two topics added
to Emergency Management and OHS Priority to Production dimensions which are

directly related to mining operations: Mine Rescue and Production Pressure.

Mine rescue is one of the main elements in mine safety in the reactive side of
accidents. It can be said that it does not affect the occurrence of the accident; however,
it affects the negative outcomes of the accident. As it is known that mining is one of

the most dangerous industries, creating a mine rescue team is crucial for mine safety.
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After Soma underground coal mine accident in 2014, production pressure became a
matter of debate in Turkey. It is a polemical issue that the production pressure’s effect
of safety; therefore, production pressure takes part in this study (Cumhuriyet Gazetesi
Web Site, 2015).

Management’s Commitment to OHS and Mining Method and Application dimensions
are separated into sub-dimensions. In management’s commitment to OHS dimension,
management is separated into two branches: top management and technical
management. Top management refers to non-technical executive officers and
technical management refers to chief engineers, specialists or technicians who work
in an administrative position in the organization’s hierarchy. The aim of this separation
is to see the effect of technical management on management commitment because of
top management’s knowledge and effects on technical issues related to safety are
limited. Therefore, even if their commitment to safety is at a desired level, it may not
be transferred to front line operations. Another sub-dimension of management’s
commitment to OHS dimension is management’s supervision on subcontractors. Since
the subcontractors have great effects in both safety and production for the
organizations in the mining industry, management needs to control the effects of
subcontractors on safety issues. As it is mentioned above, management’s commitment
to OHS dimension has three sub-dimensions: Top Management’s Commitment to
OHS, Technical Management’s Commitment to OHS and Management’s Supervision

on Subcontractors

Underground mining operations include different production works that are directly
related to safety. Applying the mining method and application dimension to this study
without separation would make it very hard to understand and use in the second study.
In the mining method and application dimension, these works are treated as different
sub-dimensions. Mine ventilation is one of the most important parts of mining.
Without proper ventilation, it is impossible to work in underground mines.
Considering a mine site that operates fully mechanized and without any personnel in

underground, air is still needed for diesel equipment to work. Moreover, ventilation is
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also important for safety precautions such as toxic gas removal or thermal comfort
conditions, etc. Another safety-related work is ground support. Proper support is
required for both sustaining the production and maintaining the safety of personnel.
The mechanization of mine site both determines the workforce and production rate.
As it can easily be seen that a minimum workforce makes it easier to maintain safety
in an organization. Planning of mining activities also contains both safety and
production points. In order to show the importance of planning from a safety point of
view, Ermenek underground mine accident (2014) can be given as an example
(vapr.com.tr, 2014). As it is mentioned above, the mining method and application
dimension have four sub-dimensions: Ventilation, Ground Support, Mechanization,

Planning.

It should be noted that as it is explained before, these dimensions are selected for
underground metal mines and the usage of UMeMSaF in underground coal mines
without any modification is not recommended. Some of the dimensions (for example
ventilation) may require more detailed research while some of them (for example
management’s supervision on subcontractors) may not for underground coal mines.
On the other hand, obviously, there are some similarities in both underground metal
and underground coal mines. Therefore, in order to use UMeMSaF in underground

coal mines, it should be modified for the area of application.
2.1.3. Method of Development of UMeMSaF

Guldenmund (2017) suggests a model that includes five steps for the development of
safety culture (Figure 2.3) and states that the development of safety culture is a
continuous cycle except the exchanging and formalizing steps. However, there is no
information on how to understand the safety culture. People inside an organization
already know about their culture and transforms it into new people. If anyone wants

to affect the culture, he must understand it first.
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Figure 2.3 The Development of Safety Culture (Guldenmund, 2018)

The main purpose of the whole concept of safety culture research is to make positive
changes in safety culture and of course decrease the number of accidents by changing
the safety behavior of the members of an organization. The aim of the assessment of
the safety culture is to understand the current status of safety culture in an organization

in different dimensions.

For this purpose, three mine sites are visited for gathering information about safety
culture assessment of underground metal mines in different dimensions. In this there
visit, some interviews carried out with members of the organization to create a
sectorial matrix tool which is called Underground Metal Mining Safety Framework
(UMeMSaF) for assessment of safety culture in underground metal mines. This tool
is expected to use in all underground metal mines in the world. Therefore, the
dimensions are selected, and the interview questions are prepared for general

application.

After creating the tool, two mine sites are visited for application. In the application
stage, each cell of the matrix tool is given to some members of the organizations. They
are asked to choose which cell reflects most of their organization in different
dimensions. Demographic information of participants also collected to specify the
results of the study. Demographic information of participants contains age, gender,
company experience, total experience, accident history, near-miss history and over

time.
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After two arms of the UMeMSaF matrix are specified (Table 2.2.), the next step of
Study 1 is to determine the properties of an organization for each dimension and steps;
in other words, assigning the contents of the matrix cells. All research studies made

with the ethical permission of METU Applied Ethics Research Center (Appendix A)
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Table 2.2 Empty UMeMSaF Matrix

Dimensions

Pathological

Reactive

Bureaucratic

Proactive

Generative

OHS Training

Work Accident
— Near Miss
Notification

and Reporting

Worker’s
Commitment
to OHS

Top
Management’s
Commitment
to OHS

Technical
Management’s
Commitment
to OHS

Management’s
Supervision on
Subcontractors

Emergency
Management
and Mine
Rescue

OHS Priority
to Production
and Production
Pressure

Ventilation

Ground
Support

Mechanization

Planning

Internal Audit
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In order to carry out the Study 1, a previous study which was made for the oil industry
by Parker et al. (2006) is taken as an example. There are similarities and differences
between this study and the current research. For example, the positions of interviewees
in the organization are different. In Parker et al. (2006), senior oil and gas company
executives attended the interviews; however, in this study, it is aimed to get
information from all parts of the three different company as explained in the
introduction section. Another difference is the number of researchers that carried out
the study which is 2 in Parker et al. (2006), and 1 in this study. The interviews cannot
be recorded because of company policies. On the other hand, in both studies, the
interviews took 60 — 90 minutes and a written summary of the interviews was prepared

by the researcher.
2.1.4. Interviews

In order to gather information for each dimension of each step of the UMeMSaF,
interviews are carried out. These interviews are semi-structured; therefore, some

questions in the interviews are asked from an available questions list (Table 2.3).

Table 2.3 Interview Questions List

COMMUNICATION 1. Is there any communication system related to
OHS? / Can employees transmit their complaints
to relevant people (OHS specialist, foreman, shift
supervisor, manager, employer)?

2. How is the participation ensured in OHS related
works?

3. Do the employees warn each other and
management in OHS related topics?

4. Is there any  record-keeping  about
communication? If so, are the records evaluated?

5. How does the information transfer is ensured

between shifts?
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OHS TRAINING

Is there any OHS training provided in the mine?

If so, who gives it and how often is it provided?

. Are the trainings useful for employees? Are

lessons learned overlap with real situations?

How does participation occur in the trainings?

. What do your coworkers think about these

trainings?

. What does management think about the

necessity of these trainings?

WORK ACCIDENT -
NEAR MISS
NOTIFICATION
AND REPORTING

. What will be the reaction of the employees in a

work accident / near miss / dangerous attitude-

behavior situation?

. Are these situations reported? If so, to whom

these situations are reported?

. What is the aim of reporting these situations?

WORKER’S
COMMITMENT TO
OHS

. Are your coworkers informed and aware of OHS

issues? / Is there a common perception of OHS?
Do your coworkers use the protective equipment
which is supplied to them? (PPE etc.)

. According to your coworkers, is the OHS a part

of the work or a burden?
Do your coworkers report and keep track of this
report about a work accident / near miss etc.

situation?

MANAGEMENT’S
COMMITMENT TO
OHS

Top Management’s Commitment to OHS (Company

Owner/s, CEO, Operations Manager, etc.)

1. What is the level of interest of the employer

about OHS related topics? Does the employer
care about OHS and follow OHS rules?
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2. Does the employer determine policy about

OHS? Does the employer have someone to
prepare documents such as procedures, guides,
etc.?

Does the employer allocate the budget for OHS?
If so, what is the level of the budget? To what
extent does the employer meet the needs of
employees regarding OSH?

Does the employer set a goal about OHS? What
does the employer do when this goal achieved or
not?

Technical Management’s Commitment to

OHS (Operations Manager and Engineers)

1.

If available, does the technical management
follow the employer’s directive about OHS?
What is the level of their support to the employer
on determining these directives?

How much does technical management
encourage the employees about OHS related
topics?

How much does the technical management know
about OHS and open to learning about OHS?
How much is the OHS important according to
technical management?

Management’s Supervision on Subcontractors

Does the management ask OHS professionals’

opinions about subcontractor selection?
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Does the management determine OHS criterions
in subcontractor selection? If so, what is the level
of these criterions?

How often does the management inspect
subcontractors?

Does the management punish the subcontractor’s
employees and managers for unsafe acts? If so,

what is the level of these punishments?

EMERGENCY
MANAGEMENT
AND MINE RESCUE

. Are the emergency preparedness and planning

works and safety drills carried out in the mine? If

so, what is the level of this works and drills?

. Are the emergency teams organized, team

members educated, and definitions of their duties
made in the mine?

Is there a mine rescue team in the mine?

. Are the employees tracked and monitored in the

mine? If so, how are they tracked and monitored?

. What is the level of technological equipment

such as the tracking system in the mine?

OHS PRIORITY TO
PRODUCTION AND
PRODUCTION
PRESSURE

. According to employees, is the OHS prior to

production in the mine?

. According to technical management, is the OHS

prior to production in the mine?

. According to top management, is the OHS prior

to production in the mine?
Is there any production pressure on the

employees?

. Are the bonuses and rewards given to employees

related to OHS or production?
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MINING METHOD Ventilation

AND APPLICATION

1.

3.

What is the importance of ventilation in the
mine? Is there a sufficient amount of air?

Are the gas measurements carried out in the
mine? If so, how and why are these
measurements are carried out?

What does happen when the fans are broken?

Ground Support

1.

3.

On what grounds are ground supports made in the
mine?

Are the collapses evaluated and the reasons for
the collapse investigated?

What kind of support system is used in the mine?

Mechanization

1. What is the level of mechanization in the
production?

2. What are the points to be considered when new
equipment is purchased in the mine?

3. Is the production carried out primarily on
manpower or machine power?

Planning
1. What is the level of planning in production?
2. What is the level of OHS issues in planning?
INTERNAL AUDIT 1. What is the level of safety audits in the mine?

2. If available, what is the level of enforcement of
these audits?

3. Are the audits carried out regularly?

4. Are the audits effective?
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Members of all possible types of work such as underground workers, managers, and
office workers are listened to in the interviews for gathering more definitive
information about safety culture. At the beginning of each interview, Voluntary
Participation Form (Appendix C) is given to the interviewee, and a necessary time is
given to read and fill the form. It is explained that if they have any drawbacks, it is not
mandatory to join, and nothing will happen to those who attend or not attend the study.
Moreover, it is not mandatory to sign the form or give their names to attend the study.
After receiving the written or verbal consent of the interviewee, safety culture steps
are defined, and they are asked to imagine an organization different than their own for
each safety culture step. At the end of the interview, Post-Research Information Form

(Appendix D) is given to the interviewee.

A written summary is systematically prepared by the researcher during the interview.
The number of interviews is not determined before the study. The aim is to gather the
most information possible. As the interviewees start to answer all questions with
almost the same words with previous interviewees, this means that the study is reached
the saturation point and the quantity and quality of the information are good enough

to evaluate the results of the study. At that point, no more interviews are carried out.
2.1.5. Filling the Cells

As mining is a regional sector and carried out in mining basins, language is one of the
most important barriers of creating the UMeMSaF. The main reason that Study 1 is
carried out in 3 different companies is to eliminate the language problems in creating
UMeMSaF.

After acquiring enough amount of knowledge from the interviews, each summary of
interviews was read cell by cell and common statements of the interviewees are tried
to be detected and constructed. Language differences are paid attention to the

determination of common statements.
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2.2. STUDY 2: Application of UMeMSaF
2.2.1. Method of Application

UMeMSaF is a matrix tool that shows the specifications of underground metal mine
companies for each safety culture step and dimension. In Study 2, the application of
UMeMSaF is carried out in 2 different companies in order both to see the results for
each company separately and to compare these measurements. Besides the application
of UMeMSaF, demographic information of the participants is collected in Study 2.

Each cell of UMeMSaF is written with an easily readable font on one side of a small
size card. A code that determines the content of the card is written on the other side of
the card. This code does not mean anything to participants and is only required for the
researcher. All cells of UMeMSaF prepared in this way and a total of 70 cards were

produced. In order to save time, 7 sets of 70 cards are prepared.

Participants are invited to an empty room with enough tables and chairs. In the
beginning, a brief information about the study is given and Personal Information and
Data Collection Sheet (Appendix E) is distributed to the participants. After the forms
are filled, they are given the cards that contain the UMeMSaF. At each time 5 cards
of the same dimension are given randomly to the participants and they are asked to
choose the one that reflects the company most. Each selection is recorded to the back
of the Personal Information and Data Collection Sheet. After the participants finish 14

dimensions of UMeMSaF, another group is invited to do the same cycle.
2.2.2. UMeMSaF Application in Company A

In Company A, all operations are carried out by the company itself; therefore, the main
work is not subcontracted to the different companies. Thus, planning of the application
of UMeMSaF becomes easier. The managerial building of the mine that contains
necessary facilities for the meeting such as the room, copy machine, etc. is very close

to the underground entrance and main shaft entrance.
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All participants of Company A completed the application in one day. A total of 55

employees have attended the study in Company A.
2.2.3. UMeMSaF Application in Company B

In Company B, all main mining operations are subcontracted. Each level of mine site
is given to another company; however, all operations are controlled by the
management of Company B. Therefore, organization and planning of the application
of UMeMSaF require a serious amount of workforce. Transportation of the workers
from the underground is the most important problem because the managerial building

is about 40 kilometers away from the mine entrances.

It took almost 1 week to complete the applications. A total of 56 employees have
attended the study from 4 subcontractors of Company B. Therefore, the participants

were classified under B1, B2, B3, and B4 for different subcontractors.
2.2.4. Participants

For the purpose of defining the safety culture of companies and comparing their
results, 111 participants were selected and attended the study. 49.55% of the
participants (N = 55) worked at Company A, 6.31% of them (N = 7) worked at
Company B1, 9.01% of them (N =10) worked at Company B2, 12.61% of them (N
=14) worked at Company B3 and 22.52% of them (N =25) worked at Company B4.
The distribution of the participants according to companies is shown in Figure 2.4.
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Figure 2.4 Company Distribution of Participants

Additionally, the majority of the participants worked underground (N =79, 71%). The
rest worked as surface worker (N = 15, 14%) and engineer (N = 17, 15%). The
distribution of work type of participants was given in Figure 2.5.
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Figure 2.5 Work Type of The Participants

Majority of the participants graduated from secondary school (N = 33, 29.73%) and
high school (N = 36, 32.43%). 19.82% of them (N = 22) graduated from preliminary
school and 13.51% of them (N = 15) graduated from university. The education

information of them was given in Figure 2.6.
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Figure 2.6 Education Information of Participants
Moreover, 27.93% (N = 31) of the participants had less than 4 years of company
experience and 10.81% (N = 12) of them had less than 4 years of total experience. A
close percentage of participants had both company (N = 48, 43.24%) and total (N =
38, 34.23%) experience of 4 — 10 years. Lastly, 28.83% (N = 32) of the participants
had more than 10 years of company experience and 54.95% (N = 61) of them had
more than 10 years of total experience. The distribution of both the company and the

total experience of the participants was given in Figure 2.7.
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Figure 2.7 Experience Distribution of the Participants

Last but not least, 85.59% (N = 95) of the participants never had a work accident and
14.41% (N = 16) of them had an accident. Similarly, 81.08% (N = 90) of the
participants never had near miss and 18.92% (N = 21) of them had near miss. The
distribution of the work accident and near-miss history were given in Figures 2.8 and
2.9.
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Figure 2.9 Near Miss History of Participants



CHAPTER 3

RESULTS

3.1. Introduction

The results of this thesis study include the results of study 1 and study 2. The first part
of the results covers the development of the UMeMSaF matrix with all its dimensions
and maturity levels. In the second part of the study, firstly the correlation analysis was
conducted. After that company comparisons in terms of safety culture dimensions
were made. Finally, safety culture dimension differences based on company
experience, employees’ ages, employees’ organizational positions were studied.
Moreover, the relationships of work accident and safety culture dimensions and near
misses and safety culture dimensions were examined. p values below .05 value was

accepted as the indicator of a significant difference in ANOVAs.
3.2. Results of Study 1

As it is explained in the studies section, study 1 is carried out for the development of
a safety culture matrix in the underground metal mining sector. The matrix includes
14 dimensions and 5 levels, a total of 70 cells. The matrix is called UMeMSaF and the
form of the matrix is given in Figure 3.1. Detailed explanations of the matrix are given
in Appendix B. UMeMSaF is created to be used for every company in the underground

metal mining sector.
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3.1 UMeMSaF

Figure
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3.3. Results of Study 2

The mean results of study 2 is given in Table 3.1 according to the participants’

organizational position. For detailed results of Study 2 see Appendix F.

Table 3.1 The mean results of study 2 according to the participants’ organizational

position
Company A Company B
Dimensions Underground Surface ] Underground Surface )
Workers Worker Engineer Workers Workers Engineer
D1 4.68 4.00 4.90 2.71 4.14 3.29
D2 4.41 4.00 4.50 3.49 3.71 3.57
D3 4.84 5.00 4.90 3.03 4.00 4.00
D4 4.68 3.00 4.40 3.69 4.29 3.71
D5 4.57 5.00 4.40 2.94 4.00 4.00
D6 4.11 4.00 4.60 3.23 3.93 4.00
D7 4.55 4.00 4.30 2.34 3.79 2.57
D8 491 4.00 4.80 3.37 3.86 3.43
D9 411 4.00 4.30 3.03 3.57 3.57
D10 4.57 4.00 4.80 2.77 3.79 3.43
D11 4.84 5.00 5.00 2.83 3.71 2.29
D12 4.32 4.00 4.50 2.86 3.43 1.86
D13 4.52 4.00 4.60 2.69 3.29 2.86
D14 4.30 3.00 4.50 2.89 3.86 3.00

3.3.1. Correlations

For the study variables, bivariate correlations were computed and shown in Table 3.2.
Age was coded as 1 equals to ages between 18 and 25, 2 equals to ages between 26
and 35 and 3 equals to ages 36 and higher. Company experience was coded as 1 equals

to experience lower than 1 year, 2 equals to experience between 1 to 3 years, 3 equals
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to experience between 4 to 10 years and 4 equals to experience higher than 10 years.
Total-experience was coded as 1 equals to experience lower than 1 year, 2 equals to
experience between 1 to 3 years, 3 equals to experience between 4 to 10 years and 4
equals to experience higher than 10 years. Accident was coded as 1 equals to yes and
2 equals to no. Near miss was coded as 1 equals to yes and 2 equals to no.

Age was negatively correlated with all dimensions except technical management’s
commitment to OHS and positively correlated with both company (r = .253, p < .01)
and total experience (r =.433, p <.01). Company experience was positively correlated
with total experience (r = .584, p < .01) and negatively correlated with only internal
audit dimension. Total experience was positively correlated with all dimensions
except internal audit (r =-.187, p <.05). Accident history is positively correlated with
communication (r = .282, p <.01), OHS training (r =.194, p <.05), work accident —
near miss notification and reporting (r =.201, p <.05), top management’s commitment
to OHS (r = .201, p < .05), emergency management and mine rescue (r = .225, p <
.05), ventilation (r = .224, p < .05), mechanization (r = .207, p <.05) and planning (r
=.263, p < .01) dimensions.

Finally, all 14 dimensions were positively correlated with each other and r values

ranged between .243 and .708 which means none of them are weak correlations.
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3.3.2. Company Comparison in terms of Safety Culture Dimensions

Company comparison through safety culture dimensions showed that employees at
Company A evaluated all 14 dimensions higher than employees at Company B.
Descriptive of safety culture dimensions for both companies is given in Table 3.3 and
Figure 3.2.
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3.3.3. Safety Culture Dimension Differences Based on Company Experience

In the following analysis the company experience levels were divided into three as
less than 4 years (N = 31), 4 — 10 years (N = 48), and more than 10 years (N = 32).
The company experience differences were significant for worker’s commitment to
safety (F(2,108) = 3.32, p =.040). According to pairwise comparison, employees with
less than 4 years of experience were significantly different from employees with more
than 10 years (p = .040). Employees with more than 10 years of experience evaluated
worker’s commitment to safety significantly higher than employees with less than 4
years of experience. There was no significant difference between groups but that one.
On the other hand, other dimensions than worker’s commitment were not significantly
different in terms of company experience; communication (F(2,108) = .34, p = .714),
OHS training (F(2,108) = 1.56, p = .214), work accident — near miss notification and
reporting (F(2,108) = .15, p = .865), top management’s commitment to OHS (F(2,108)
= .14, p = .869), technical management’s commitment to OHS (F(2,108) = .00, p =
.998), management’s supervision on subcontractors (F(2,108) = 2.58, p = .081),
emergency management and mine rescue (F(2,108) = .52, p = .559), OHS priority to
production and production pressure (F(2,108) = .26, p = .778), ventilation (F(2,108)
42, p =.662), ground support (F(2,108) = .86, p = .427), mechanization (F(2,108)
.35, p =.705), planning (F(2,108) = 1, p = .368), internal audit (F(2,108) = 1.67, p
.197). The descriptive is given in Table 3.4 and Figure 3.3.

40



$J103oeJuoaqns
1€T 69°€ LET G8'¢ JASH) eTe 180° 84°¢ 80T ‘¢ uo uoisiAIedng
S JuowaSeURIA

SHO 0] Jusuwjiwwod

17T v8'€ 10T G8'¢ 8 ¥8'€ 866 00° 80T ‘¢ S JuowoeueA
[ea1uyos |

_ SHO 0} JUBWHWWOD

LET ¥8'€ €1 14 8T'1T v6°€ 698 14% 80T ¢ s juowoaseuepy do
_ SHO 01

9L 09'v 1 Ty 1T'1 L6°€ ovo’ cee 80T ¢ JUBWIHWILLOD S J03I0 A
Bunoday

9’1 oc'y LZT 80V 6C'T 90'Y G98’ ST 80T ‘¢ pue uoIedI1oN SSIN

JeaN — JUSPI22Y MIOAA

16° % 66 90y 9T1 1€ vic 99’7 80T ‘¢

Bulures1 SHO
GT'T €0’y €eT 76°E 92T LL'E vIL ve 80T ¢ LONEIUNWIWOD
as N as N as )
d 4 1p suolsuswiq
SIe3 A 0T UeyYL 90N SIeA 0T — v SIe3 A 7 Ueyl ssa7]

S|ana 9duslladx3 Auedwo) 9a4yl Uo paseq suolsuswiq aimind Asjes Jo aAndiiosaq ¢'s a|qel

41



et 8e'e Tl €8¢ GE'T 6'¢ L6T G9'T 80T ‘¢ 1PNy [eulajul
ceT €9t 9CT 6'¢€ AN (AR 89¢ T 80T ‘¢ Buruue|d
S0'T 99'¢ ve'T TL°€ T€T 8v'c Q0L 1 80T ‘C UOITeZIURYIIN
€q'T ¢L'E A Tv vE'T ¥8'€ Ly 98 80T ‘¢ uoddns punois
4 GL'E €T 86'€ 6E'T VL€ 99’ a4 80T ¢ UOIB1IUBA
8INssald uolonNpold
ceT 99'¢ T€T LL'E A 89°€ 8LL 9 80T ¢ pue uodNPo.Id
0} Awolld SHO
anasay
TT ve'v (4" qT'v €01 90'v 695 4 80T ¢ AUl pue Juswabeue
Kouabisw3

das N as N as N

d 4 1p suolsuswi(
S1e3 A 0T ueyl aJonN SIedA 0T — 1 SIe3 A 7 Ueyl Ssa]

(panunuo))) s|pAaT] adusliadx3 Auedwo) 8aay] UO paseq suolsuswiq ainnd Aajes Jo aAndiiosaq s a|qel

42



we
8¢'€
€8¢
06°¢

npny )L

89°€
£€5°€
06°¢
[

09°¢
9s°E
e
8¢

w6
we
oT'$
¥8€

N Jioddns punoan

8¢
SLE
86°¢
bLE

wonem A

89°€
9S°€
LLE
89°€

ERUILSEAR |
uoIPnpo.Ig
pue uorpnpoIg
0} {yuio1d SHO

9oualiadx3 Auedwo) Jo sws] Ul suolsuawig ainnd A18Jes Jo sanjeA ues|A €€ a4nbi-

1194
L d
ST
90

ISy
amy pue
JuamaSe ue gy
LHuSpnuy

09°¢ s8¢ ¥6°E wr (A% 4 86°¢ 76 UBITA] PUEL) ey
69°€ ¥8€ ¥8€ [Fad wr €T €0°F SI83 X QT UBYL 210
8¢ S8°¢ 00F (184 80°F 90F ¥6°€ SIEIX O - ol
€T ¥8€ ¥6°c L6'E 920% L€ LLE SIBIX + UET) SSO e
SI0JOB.LUOIqNS SHO SHO SHO Suntoday
0} JUSUNIIIO) 0} JUIULIWWO) PUE UOBEIGHON
uo uorsiatadng 0} JuAIIIWo ) SuuEl] SHO UOHEIUNWWO))
s ey S BN S eI S IAIOAL SSIIALTBIN
¢ JCRILLRERT doy ¢ — JUIPIIIY HI0AY
00'T
00°C
00°¢
00y

43



3.3.4. Safety Culture Dimension Differences Based on Employee’s Ages

In the following analysis, the ages of the employees were divided into two as more
than 36 and less than 36 years old. The mentioned age separation was made in order
to gather similar sample sizes for analysis. According to analysis, all dimensions
except from technical management’s commitment to OHS (F(1,109) =2.78, p = .099)
were significantly different in terms of employees ages. For the dimensions namely,
communication (F(1,109) = 15.13, p < .001), OHS training (F(1,109) = 5.08, p =
.026), work accident — near miss notification and reporting (F(1,109) = 10.19, p =
.002), worker’s commitment to OHS (F(1,109) = 8.59, p = .004), top management’s
commitment to OHS (F(1,109) = 10.78, p = .001), management’s supervision on
subcontractors (F(1,109) = 7.13, p = .009), emergency management and mine rescue
(F(1,109) = 7.96, p = .006), OHS priority to production and production pressure
(F(1,109) = 5.55, p = .020), ventilation (F(1,109) = 15.18, p < .001), ground support
(F(1,109) = 13.99, p < .001), mechanization (F(1,109) = 7.22, p = .008), planning
(F(1,109) = 10.7, p = .001)and internal audit (F(1,109) = 6.37, p = .013) employees
younger than 36 years old evaluated higher than employees older than 36 years old.

The descriptive is given in Table 3.5 and Figure 3.4.
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3.3.5. Safety Culture Dimension Differences Based on FEmployees’

Organizational Position

There are 15 employees that worked at the surface of the mine and 17 employees that
were engineers. In order to complete ANOVA, a similar number of sample sizes are
required. So, 20 employees were randomly selected between underground workers.
The distribution of them was given in Figure 3.5.

38%

= Surface Worker = Underground Worker = Engineer

Figure 3.5 Distribution of Employees’ Organizational Position

The organizational position differences were significant only for Technical
Management’s Commitment to OHS dimension (F(2,49) = 4.65, p =.017). According
to multiple comparisons, underground workers evaluated the dimension significantly
different from engineers (p= .011). Engineers evaluated Technical Management’s
Commitment to OHS dimension significantly higher than underground employees.
There was no significant difference between any group besides this one. Other
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dimensions than Technical Management’s Commitment to OHS were not
significantly different based on employees’ organizational positions in the mines, for

descriptive see Table 3.6 and Figure 3.6.
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3.3.6. Work Accident and Safety Culture Dimensions

There were 16 employees that had at least one accident and 95 employees that never
had an accident. In order to complete ANOVA, similar number of sample sizes are
required; therefore, 20 employees were randomly selected between the employees
those never had an accident. The distribution of employees’ work accident history that

was used in analysis was given in Figure 3.7.

44%

56%

Had Work Accident 8 Never Had Work Accident

Figure 3.7 Distribution of Employees’ Work Accident History

Fourteen different ANOVAs were conducted for employees that had at least one
accident (N = 16) and those never had an accident (N = 20) for 14 safety culture
dimensions. As a result, the differences between employees that had an accident and
those did not have any accident were significantly different in terms of communication
(F(1,34) = 6.69, p = .014), emergency management and mine rescue (F(1,34) = 7.58,
p =.009) and planning (F(1,34) = 6.31, p = .017) dimensions. Employees that did not
have any accident evaluated communication, emergency management and mine

rescue and planning dimensions significantly higher than employees that had accident.
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On the other hand, OHS training (F(1,34) = 3.6, p = .067), work accident — near miss
notification and reporting (F(1,34) = 1.76, p = .193), worker’s commitment to OHS
(F(1,34) = .6, p = .446), top management’s commitment to OHS (F(1,34) =2.49,p =
.124), technical management’s commitment to OHS (F(1,34) = 2.89, p = .098),
management’s supervision on subcontractors (F(1,34) = .42, p = .521), OHS priority
to production and production pressure (F(1,34) = 2.34, p =.136), ventilation (F(1,34)
=2.77, p = .105), ground support (F(1,34) = 3.11, p = .087), mechanization (F(1,34)
=2.31, p =.138), internal audit (F(1,34) = 1.34, p = .255) dimensions employees that
never had and those had accidents were not significantly different from each other.
The mean and standard deviations were given in Table 3.7 and Figure 3.8.
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3.3.7. Near Miss and Safety Culture Dimensions

There were 21 employees that had at least one near miss and 90 employees that never
had one. In order to complete ANOVA, similar number of sample sizes are required;
therefore, 20 employees were randomly selected between the employees those never
had a near miss. The distribution of employees’ near miss history that was used in

analysis was given in Figure 3.9.

49%
51%

= Had Near Miss Never Had Near Miss

Figure 3.9 Distribution of Employees’ Near Miss History

Fourteen different ANOVASs were conducted for employees who had been a near miss
(N = 21) and never had been one (N = 21) for 14 safety culture dimensions.
Consequently, the difference for the safety culture dimensions based on near miss
experience indicated that none of the difference was significant in terms of
communication (F(1,39) = .95, p = .337), OHS training (F(1,39) = .46, p = .501),
work accident — near miss notification and reporting (F(1,39) = .11, p = .739),
worker’s commitment to OHS (F(1,39) = .07, p = .801), top management’s
commitment to OHS (F(1,39) = .99, p = .326), technical management’s commitment
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to OHS (F(1,39) = .51, p = .478), management’s supervision on subcontractors
(F(1,39) =.33, p = .572), emergency management and mine rescue (F(1,39) =.37, p
= .549), OHS priority to production and production pressure (F(1,39) = .004, p =
.948), ventilation (F(1,39) = 01, p = .910), ground support (F(1,39) = .31, p = .580),
mechanization (F(1,39) = .33, p = .572), planning (F(1,39) = .47, p = .499) and
internal audit (F(1,39) = .16, p = .692). For descriptive see Table 3.8 and Figure 3.10.
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CHAPTER 4

DISCUSSION

4.1. General Overview

The present study aims to create a safety culture matrix for underground metal mines,
to apply a safety culture assessment to two similar mine sites and compare these
assessments. In Study 1, UMeMSaF is developed by in-depth interviews with
members of underground metal mine organizations. In Study 2, UMeMSaF is applied

in two companies. Finally, the information gathered from Study 2 is analyzed.

The analysis contains the comparison of Company A and Company B according to
mean safety scores, company experience, employers’ ages, employers’ organizational

position, accident, and near-miss history.
4.2. Discussion of the Results
4.2.1. Comparison of Two Companies According to Company Scores

Employees at Company A evaluated all 14 dimensions higher than employees at

Company B. There may be several reasons for this result.

At the beginning of the production period, each mine site was under the control of the
government. As it is explained in the introduction section, both companies started
managing the mine site in 2004. After the privatization of this mine site, there was a
mine fire that happened in Company A and 17 miners died in this tragic accident.
After that, the whole technical staff has changed in Company A by new top
management. For example, top management put a mining engineer who worked in an
international mining company as an operations manager in charge and let him create
his own technical crew. Meanwhile in Company B, even the top management has

changed; however, sub-contractors have not changed, and they are still working on
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the mine site. Technical management of Company A is constantly changing in a 6-12
months period because of the disagreements of head engineers with sub-contractors.
These changes might lead to improvement in Company A and cause the stationary

state in Company B.

Another aspect that causes the difference of the safety culture maturity level of these
companies may be the sociological restrictions in Company B. As it is mentioned in
the introduction section, Company B is in a region that contains Zazas mostly. Their
family bonds make it impossible to change anything in the production and
management of Company B. Any effort on change meets a serious amount of
resistance. The main problem is that the resistance is social rather than individual. The
resource of the social bonding of the employers is not only the workplace but also

their social life.

Company tax of Company A and Company B is 40 million TL and 100 million TL
respectively. Company tax is directly related to the taxable income of the company.
There is no study found about the relationship between safety and income. However,
there is a bias of some safety experts especially in the mining sector that some
companies (especially gold mines) earn more; therefore, their safety investment rises
according to their income. This result says opposite to this bias i.e. even the income
of Company B is higher and yet the mean safety culture score is lower than Company
A.

4.2.2. Employees’ Evaluation of Workers Commitment to Safety According to

Experience

Employees with more than 10 years of experience evaluated the worker’s commitment

to safety significantly higher than employees with less than 4 years of experience.

Underground mining has its own context of safety because of the surrounding
conditions are not natural (artificial light, mechanized ventilation, dirty places, noise
of equipment, the taste of dust, etc.) It is stated by ILO that miners are exposed to a

constantly changing combination of workplace circumstances (ILO, 2015). Therefore,
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mining is quite different than any other industry. This result may be interpreted as
more experienced employees may evaluate the working conditions in the mining

sector better and see themselves clearer than less experienced employees.
4.2.3. Engineers’ Evaluation of Technical Management’s Commitment to OHS

Engineers evaluated Technical Management’s Commitment to OHS dimension

significantly higher than underground employees.

The main reason for this result may be the incoherent applications of technical
management in underground operations. Zohar (2010) states that, if technical
management (or supervisors) makes inconsistent practices, this leads to a divergence
between group and organization level safety climates. Furthermore, the
communication between supervisors and frontline workers will be a problem because
supervisors are not aware of this negative situation. Clarke (1999) states that the
supervisor’s behavior reflects the management and their policies in the eyes of the
staff. Therefore, if this is the main reason for this result, the situation may cause bigger
problems to both Company A and Company B according to the safety culture

perspective.
4.2.4. Employees’ Evaluation of All Dimensions According to Age

For all dimensions except technical management’s commitment, employees younger

than 36 years old evaluated higher than employees older than 36 years old.

4.2.5. Employees’ Evaluation of Communication, Emergency Management and

Mine Rescue, and Planning According to Accident History

Employees who did not have any accident evaluated communication, emergency
management and mine rescue, and planning dimensions significantly higher than

employees that had at least one accident.

Employees who had at least one accident before had a chance to test the emergency
management of the company. Therefore, it can be assumed that the group of
employees that had accident have more experience than employees that did not. This
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makes the evaluation of emergency management and mine rescue by employees that
had accidents more reliable. Furthermore, both communication and planning
dimensions (like other dimensions) are related to accidents. However, it is hard to

make an argument on these results.
4.3. Limitations of the Study

It should be highlighted that all data collection procedure was completed by the
researcher who is also a government OHS inspector. Although this fact is hidden,
some of the participants (especially engineers) were aware of the researcher's
occupation which may affect the responses and it is a social desirability issue. For
example, participants may evaluate their work environment higher than their true
evaluation to draw a better picture to the inspector. However, it should be also
mentioned that each participant was informed about the study and were ensured
anonymity, so it is expected that participants gave their true evaluation about the safety

culture of the company which they were working for.

The participant’s knowledge about the safety issues for both general principals and
the company status perspective is also quite important. Some degree of knowledge
about OHS is a prerequisite for this study. For example, any participant should not ask
“What is OHS?” question to the researcher. UMeMSaF has a cell that includes “There
is no training for OHS” sentence in the OHS Training dimension’s Pathological step.
Therefore, if the company actually is in that step for the OHS Training dimension, this
becomes a paradox and it is very difficult to apply UMeMSaF. However, this
limitation can be eliminated by a short explanation of the study that made to

participants prior to the application.
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4.4. Suggestions for Further Studies
4.4.1. Suggestions for Study 1

As it is known that the first study is made for the underground metal mining sector.
There are other studies such as Ocal Sen (2019) for the automotive sector, Pekpak
Findik¢ioglu (2018) for coal and mineral processing plants and Yazici (2015) for the
food industry. There is a need for a safety culture matrix development for the
remaining industries. The first suggestion to those who want to carry out a safety
culture study in the future is to build a safety culture matrix tool for remaining

industries.

UMeMSaF can be applied to every underground metal mine in a country. After this
application, a safety culture map can be created and used for introducing safety
regulations in that country. With this study, governments can make great progress in

the occupational health and safety policy in their countries.
4.4.2. Suggestions for Study 2

Brief information about the safety culture matrix which is given prior to application
may increase the efficiency of the study. This briefing may eliminate the questions
asked in the middle of the application and save time for more participation. Besides,
a consensus can be achieved for the concepts in the cells of the matrix. For example,
in the UMeMSaF application — which is Study 2 -, planning becomes a complicated
issue for some of the participants because they understand planning as technical
planning and geographical studies. Technical plans and mapping are a must to carry
out any mining project. Therefore, they confused about this topic. It is inappropriate
to make any change on the matrix because the words in the cells come from the
participants of Study 1. Any intervention that is made by the researcher affects the
purity of the study. Afterward, from that point, all participants are informed about

what is meant by the term planning in Study 2.
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As it is explained in section 4.2.5 communication, emergency management and mine
rescue and planning dimensions are correlated with the accident history of the
participants. However, safety drills may affect the participants’ experience in these
dimensions. Therefore, participants’ attendance to safety drill can be asked in
demographic information sheets. This may show both the relation between safety
drills and communication, emergency management and mine rescue and planning

dimensions and the efficiency of the safety drills.

A safety culture maturity level and company income relation study can be carried out
by comparing more companies and the results found about the mean scores of two

companies in this study can be used.

In order to see the relations between behaviors and the culture dimensions, negative
or aberrant behaviors in the underground metal mining industry can be retrieved from
previous accidents and an aberrant behavior questionnaire can be applied as in Yazici
(2015).

4.5. Implications
4.5.1. Implications for Both Company A and Company B

The results discussed in section 4.2.3 shows that engineers evaluated technical
management’s commitment to OHS dimension significantly higher than underground
employees. Possible reasons for this result are discussed in section 4.2.3. From this
discussion, it can be implicated that both Company A and Company B needs to
understand the communication between supervisors and frontline workers. The
practicability of the procedures should also be evaluated, and necessary transactions
should be applied. Especially the supervisors should be aware that their thoughts about

their commitment to safety may not reflect reality.
4.5.2. Implications for Company A

The comparison of two companies according to all 14 dimensions shows that in all

safety culture dimensions, the safety culture score of Company A is greater than
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Company B. This does not mean that the management of Company A has nothing to
do for their improvements in safety culture maturity. For example, the safety culture
score of Company A in OHS priority to production and production pressure shows
that there is a balance between safety and production; however, there is an
indistinction about the production bonuses.

Study 2 also shows that the effects and especially the results of internal audits in

Company A is an indistinct concept for employees.

OHS training is another subject that is not accurate for employees. Some employees
think that the cost of training given by a third-party company is an important issue for

the management and if the cost is high, management may avoid paying for it.
4.5.3. Implications for Company B

As it is stated in 4.2.1, the safety culture maturity level of Company B is lower than
Company A. There are two main differences between the companies according to their
management systems. The first one is the sub-contractor system used in Company B
and the second one is the inconsistent changes in the technical management in
Company B. These changes should be finished, and the management should analyze

and make solid decisions about their safety system in Company B.

Management’s supervision on sub-contractors dimension has the lowest safety culture
maturity level in Company A. According to evaluations, sub-contractors are selected
mostly considering the cost factor and OSH is not a selection criterion. Therefore, a

proper system on sub-contractor management should be ensured by the management.

All of the mining method and application sub-dimensions are evaluated lower than
other dimensions except for the management’s supervision on sub-contractors
dimension. This means that there is a gap between engineering and safety studies in
Company B. Maybe increased communication in engineering and safety departments
will be the solution to this problem. The engineering department should receive the
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safety department’s opinions at every stage in order to improve the safety culture

maturity level of Company B according to the mining method and application.
4.6. Unique Contribution

According to the literature search made during this study, UMeMSaF is the first safety
culture measurement tool for underground metal mines in the world. Moreover,
interviews that explained in the studies section are carried out without any change in
three different companies instead of one for the first time in the history of safety
culture research. This allows both interviews and the UMeMSaF matrix can be
applicable to any underground metal mines without a language barrier. Another
contribution of this study is the comparison of two similar companies with respect to
the maturity of safety culture. This comparison is also made for the first time in the

world.

There are very important studies on safety culture measurement; however, UMeMSaF
has detailed dimensions for the mining sector and more specific applications which
increases the resolution of the results. Thus, it allows the specialist to see a clearer

picture of the current situation.

There are general dimensions that made a place in literature for the measurement of
safety culture. In this study, both these general dimensions and specific dimensions
related to mining operations are used. Sub-dimension application is also first used in
this study which allows researchers to see the situation in some more detailed area of

work of mining operations.

Above all, the core mechanism of a very important tool for measuring the safety
culture maturity for underground metal mines, which is UMeMSaF, is provided.
Hereupon, any safety culture maturity measurement in underground metal mines can
be made with UMeMSaF.
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B. Underground Metal Mine Safety Culture Matrix Details

Boyut 1: iletisim

ISG ile ilgili bir iletisim sistemi yoktur. Calisanlarin sikayetleri umursanmaz.
Calisanlar yonetimi ve birbirlerini ISG ile ilgili konularda uyarmaz.
Vardiyalar aras1 bilgi aktarimi genellikle yoktur. Varsa bile iiretimi

aksatmamak icindir.

ISG ile ilgili bir iletisim sistemi olsa bile gdstermeliktir. Calisanlar sadece ¢ok
ciddi konular sikayet edebilirler. Kazalardan sonra iletisim ile ilgili kayit vb.
caligmalar olsa da zamanla bogverilir. Vardiyalar arasinda sefler (cavuslar)

arasinda sozlii iletisim vardir ama tiretim igindir.

ISG ile ilgili bir iletisim sistemi vardir. Calisanlar sikayetlerini ilgililere
iletebilirler. Calisanlar ISG konusunda birbirini uyarirlar. iletisim kaydi

tutulur ama degerlendirilmez. Vardiyalar arasinda sozlii bilgi aktarimi vardir.

ISG ile ilgili yazili ve sdzlii, gelismis bir iletisim sistemi vardir. Calisanlar
sikayetlerini iist yonetime (patrona) kadar iletebilirler. Cogunluk iSG ile ilgili
kararlara katihm saglar. Calisanlar ISG konularinda birbirini ve yonetimi
uyarir. [letisim ile ilgili kayitlar tutulur ve degerlendirilir. Vardiyalar arasinda

hem s6zlii hem de yazili bilgi aktarimi yapilir.

ISG ile ilgili iletisim sistemi gelismis seviyede olup en giincel teknolojik
imkanlar ile saglamr. iletisim ile ilgili tesvik ve odiillendirme sistemi
mevcuttur. Calisanlar sikayetlerini iist yonetime (patrona) kadar iletebilirler.
ISG ile ilgili kararlara tam katilim saglamr. Calisanlar ISG konularinda
birbirini ve yonetimi uyarir. Iletisim ile ilgili kayitlar tutulur ve
degerlendirilir. Vardiyalar arasinda sistematik ve teknoloji kullanilarak bilgi

aktarimi yapilir.
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Boyut 2: Is Saghg ve Giivenligi Egitimi

Madende ISG egitimi verilmez ve verilmis gibi gosterilir. Calisanlara ve iist

yOnetime (patrona) gore egitim gereksizdir.

Madende ISG egitimi Is Giivenligi Uzmam tarafindan nadiren verilir,
Egitimlerin faydas1 yoktur ve pratikle ortiismez. Calisanlar egitime goniilli
olarak degil mecburen katilirlar. Calisanlara gore egitim gereksiz ve

angaryadir. Ust yonetime (patrona) gére egitimler is ve zaman kaybidir.

Madende ISG egitimi Is Giivenligi Uzmani tarafindan yasal zorunluluklari
giderecek siirelerde verilir. Egitimlerin kismen faydasi vardir. Calisanlarin
bir kismi1 egitime goniillii olarak bir kismi1 mecburen katilirlar. Calisanlarin
¢oguna gore egitim gereksizdir. Ust yonetime (patrona) gére egitimler

gereklidir ancak ekstra maliyete getirecek egitimlerden kaginilir.

Madende ISG egitimi Is Giivenligi Uzmani ve Diger uzmanlar tarafindan,
gerektiginde disaridan hizmet alinarak verilir. Is basinda kisa ve 6z egitimler,
sefler ya da ¢avuslar tarafindan verilir. Bu egitimler uzmanlarin gerekli
gordiigii sikliklarda verilir. Egitimlerin ciddi faydasi vardir ve pratikle
ortlistir. Calisanlarin ¢ogunlugu egitime goniillii olarak katilirlar. Calisanlarin
coguna gore egitim gereklidir. Ust yonetime (patrona) gore egitimler

gereklidir.

Madende ISG egitimi Is Giivenligi Uzmani ve Diger uzmanlar tarafindan,
gerektiginde disaridan hizmet alinarak verilir. Egitime harcanan para, egitim
fayda sagladigi siirece dnemsizdir. Is basinda kisa ve 6z egitimler, sefler ya
da ¢avuslar tarafindan verilir. Bu egitimlerin kime, ne zaman verilecegi i¢in
planlamalar mevcuttur. Egitimlerin faydasi ve pratikle ortiismesi takip edilir
ve egitimler bu yonde giincellenir. Calisanlarin tamami egitime goniillii olarak
katilirlar. Calisanlara gore egitim gereklidir ve kendileri egitim talebinde
bulunurlar. Ust yonetime (patrona) gore egitimler gerekli ve son derece

Onemlidir.
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Boyut 3: Is Kazas1 ve Ramak Kala Olaylarinin Bildirimi ve Raporlanmasi

Calisanlar is kazas1 ya da ramak kala ile karsilastiginda eger olay ¢ok biiyiik
degilse sOylemez. Bu tiir olaylar kimseye bildirilmez. Bu olaylarin

raporlanmasindaki tek amag yasal zorunluluklardir.

Calisanlar is kazas1 ya da ramak kala ile karsilastifinda eger olay cok biiyiik
degilse sOylemez. Biiylik bir kaza yasandiktan sonra bazi degisiklikler
yapilmaya c¢alisilsa da zamanla her sey eskiye doner. Bu tiir olaylar kimseye

bildirilmez. Bu olaylarin raporlanmasindaki tek amag yasal zorunluluklardir.

Calisanlar is kazasi ya da ramak kala ile karsilastiginda sef ya da cavusa
soyler. Olaylar raporlanir ve kaydedilir fakat islenmez. Bu olaylarin

raporlanmasindaki amag yasal zorunluluklardir.

Isyerinde yasanan is kazas1 ya da ramak kala olaylarin raporlanmasi igin
sistem olusturulmustur. Calisanlar bu olaylar: sistem iizerinden tiim ilgililere
bildirirler. Kazalarin incelenmesine ¢alisanlar katilmazlar. Bu tiir olaylarin
raporlanmasindaki temel amag¢ tekrarlanmamasi igin gerekli Onlemleri

almaktir.

Isyerinde yasanan is kazasi ya da ramak kala olaylarin raporlanmasi igin
sistem olusturulmustur. Calisanlar bu olaylar1 sistem lizerinden tiim ilgililere
bildirirler. Yasanan kazalarin incelenmesine calisanlar da katilir ve fikir
sunarlar. Bu tiir olaylarin raporlanmasindaki temel amag tekrarlanmamasi i¢in

gerekli onlemleri almaktir.
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Boyut 4: Calisanlarin Is Sagligi ve Giivenligi’ne Baglilig

Calisanlar ISG konusunda bilgili ve bilingli degildir. Kendilerine verilen
kisisel koruyucu donanimlar1 (baret, is elbisesi, gozliik, ¢elik burunlu ¢izme
vb.) hi¢ kullanmazlar. Calisanlara gére ISG bir kiilfettir. Calisanlar

yasadiklari is kazas1 ve ramak kala olaylarini bildirmezler.

Calisanlar isyerinde yasanmis olan kazalar disinda ISG konusunda bilgili ve
bilingli degildir. Kendilerine verilen kisisel koruyucu donanimlari (baret, is
elbisesi, gozlik, celik burunlu ¢izme vb.) kismen kullanirlar ya da hig
kullanmazlar. Calisanlara gore ISG bir kiilfettir. Calisanlar yasadiklari is

kazas1 ve ramak kala olaylarini bildirmezler.

Calisanlar ISG konusunda kismen bilgilidir. Kendilerine verilen kisisel
koruyucu donanimlari (baret, is elbisesi, gozlik, ¢elik burunlu ¢izme vb.)
zorunluluktan kullanirlar. Calisanlarm bir kismma gére ISG bir kiilfet, bir

kismina gore ise gerekliliktir. Calisanlar yasadiklar1 is kazasi olaylarini

bildirirler.

Calisanlar iISG konusunda bilgilidir. Kendilerine verilen kisisel koruyucu
donanimlar1 (baret, is elbisesi, gozliikk, celik burunlu c¢izme vb.) hem
gereklilikten hem de zorunluluktan (cezadan kagmak igin) kullanirlar.
Calisanlarin ¢oguna gore ISG isin bir parcasidir. Calisanlar yasadiklari is

kazas1 ve ramak kala olaylarini bildirirler.

Calisanlar ISG konusunda iist seviyede bilgili ve bilinglidir. Kendilerine
verilen kigisel koruyucu donanimlarin (baret, is elbisesi, gozliik, ¢elik burunlu
¢izme vb.) Oneminin farkindadirlar ve tamammini kullanirlar. Calisanlarin
tamamma gore I1SG isin bir pargasidir. Calisanlar yasadiklar is kazas1 ve

ramak kala olaylarini bildirir ve takip ederler.
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Boyut 5: Ust Yénetimin Is Saglig1 ve Giivenligi’ne Baglilig1

Isletme sahibi ya da iist yénetim ISG konulariyla ilgilenmezler. Kendileri de
ISG kurallarina uymazlar. ISG igin biitge ayirmaz ve isyerinde 1SG ile ilgili

gereklilikleri karsilamazlar.

Isletme sahibi ya da iist yonetim ISG konulariyla ilgilenmezler. Kazalardan
sonra kendilerini korumak i¢in dnlemler almaya c¢aligsalar da zamanla onlar

da yok olur. ISG igin biit¢e ayirmaz, kazalardan sonra bazi ihtiyaclar1 giderir.

Isletme sahibi ya da iist yonetim ISG konulartyla az da olsa ilgilidir. Prosediir
vb. hazirlatir ama bu islerle kendisi ilgilenmez. ISG igin kisith bir biitge

ayrilir. ISG ile ilgili hedef konulmaz, konulsa da ulasilamaz.

Isletme sahibi ya da iist yonetim ISG konulariyla iist seviyede ilgilidir.
Prosediir, talimatname vb. hazirlatir ve bizzat takip eder. ISG i¢in sinr1 olan
ama ciddi miktarda biitce ayrilir. ISG ile ilgili hedefler koyar ve ulasip

ulagilamamasina gore 6diil ve ceza uygular.

Isletme sahibi ya da iist yonetime gére ISG en biiyiik onceliktir. Prosediir,
talimatname vb. hazirlatir ve bizzat takip eder. ISG i¢in smirsiz biitce ayrilir.
ISG ile ilgili hedefler koyar ve bu hedefler isletmenin gelecekte atacag

adimlarla dogrudan alakalidir.
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Boyut 6: Teknik Y&netimin Is Saglig1 ve Giivenligi’ne Baglilig

Isletme Miidiirii ve Miihendisler ISG konularina ilgisizdir ve galisanlar1 bu
konuda tesvik etmezler. Bu kisilere gore ISG'nin énemi yoktur, ISG igin bir

seyler yapanlar da kendilerini kurtarmak igin yapar.

Isletme Miidiirii ve Miihendisler isyerinde yasana kazalardan sonra ISG
konularina ilgi gosterseler de zamanla bu ilgi yok olur. Calisanlari ISG
konusunda tesvik etmezler ve kendilerini ISG konularinda gelistirmezler. Bu

Kisilere gore ISG'nin 6nemi sadece yasal zorunluluk olmasidir.

Isletme Miidiirii ve Miihendisler ISG ile ilgi kural ve direktiflere uyarlar.
Calisanlar1 ISG konusunda tesvik ederler ancak kendilerini ISG konularinda
gelistirmez, iISG'nin sadece Is Giivenligi Uzmanimn isi oldugunu diisiiniirler.

Bu kisilere gore ISG énemlidir ama 6ncelik iiretimdir.

Isletme Miidiirii ve Miihendisler ISG ile ilgi tiim kural ve direktiflere uyarlar
hatta kendileri bu konularda ¢alismalar yaparlar. ISG konusunda gelisime
aciktirlar. Calisanlar1 ISG konusunda tesvik ederler. Bu kisilere gére ISG én
plandadir.

Isletme Miidiirii ve Miihendisler igin ISG ile ilgi kural ve direktiflere
uyulmamas1 s6z konusu olamaz. ISG konusunda gelisime acik ve
heveslidirler. Calisanlar1 ISG konusunda tesvik ve kontrol ederler. Bu kisilere

gore ISG en biiyiik dnceliktir.
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Boyut 7: Yonetimin Taseron Denetimi

Yonetim, isyerinde ¢alisacak taseronlar1 secerken herhangi bir ISG kriteri
aramaz. ISG uzmanlarina bu konu danisilmaz. Taseron aliminda sadece

maliyet ve isin hizlica tamamlanmasi 6nemlidir.

Y Onetim, kaza olduktan sonra igyerinde ¢alisacak tageronlari segmek i¢in bazi
kriterler getirmis olsa da bu kriterler zamanla dnemsenmemeye baslar. ISG

uzmanlarina bu konu danisilmaz. Taseron aliminda 6nemli olan maliyettir.

Yénetimin isyerinde ¢alisacak taseronlari segerken belirledigi ISG kriterleri
genellikle sadece yasal zorunluluklardir. ISG uzmanlarina bu konu
danisilmaz. Taseronlarin denetimi yapilir ama uyumsuzluklarda yaptirim
olmaz, sadece sozlii uyarilar olur. Taseron aliminda ISG ile ilgili

zorunluluklara dikkat edilse de 6nemli olan maliyettir.

Yénetim isyerinde calisacak taseronlarin secimi icin ciddi ISG kriterleri
belirlemistir. ISG uzmanlarmin bu konuda gériisii alinir. Taseronlarin
denetimi siklikla yapilir. Kurallara uymadig: tespit edilenlere para cezasi ve
sahadan uzaklastirmaya varan cezalar verilir. Taseron aliminda ISG, maliyet

kadar dnemlidir.

Yénetim isyerinde calisacak taseronlarin secimi icin ciddi ISG kriterleri
belirlemistir. ISG uzmanlarmin ona vermedigi taseronlar sahaya alinmaz.
Taseronlarin denetimi siklikla yapilir. Kurallara uymadig: tespit edilenlere
para cezas1 ve sahadan uzaklastirmaya varan cezalar verilir. Tageron aliminda

ISG en 6nemli husustur.
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Boyut 8: Acil Durum Yo6netimi ve Tahlisiye

Madende acil durumlar i¢in hazirlik, planlama ve tatbikat yapilmaz. Acil
durum ve Tahlisiye ekipleri olusturulmaz. Calisanlarin ne zaman nerede

olduklar takip edilmez.

Madende acil durumlar i¢in hazirlik, planlama ve tatbikat ya kazalardan sonra
yapilir ya da sadece kagit lizerinde yapilmis gibi gosterilir. Acil durum ve
Tahlisiye ekipleri kazalardan sonra olusturulur ama egitim vb. verilmez.
Calisanlarin ne zaman nerede olduklar takip edilmez. Teknojik cihazlar

kullanilmaz.

Madende acil durumlar i¢in hazirlik, planlama ve tatbikat diisiik biitgeli olsa
da yapilir. Acil durum ve Tahlisiye ekipleri olusturulur. Acil durumlar i¢in
alinan 6nlemler yasal zorunluluklarla sinirlidir. Calisanlarin takibi i¢in sadece

tike, defter vb. kullanilir. Teknolojik ekipman kullanimi yoktur.

Madende acil durumlar i¢in hazirlik, planlama ve tatbikat siklikla yapilir. Acil
durum ve Tahlisiye ekipleri olusturulur ve gerekli egitimler verilir.
Calisanlarin takibi i¢in sistem kurulmustur. Teknolojik ekipman kullanimi

sinirlt da olsa vardir.

Madende olusabilecek tiim acil durumlar i¢in hazirlik, planlama ve tatbikat
yapilir. Acil durum ve Tahlisiye ekipleri olusturulur ve bu ekiplere sikilikla
egitimler verilerek hep hazir tutulurlar. Calisanlarin takibi icin sistem
kurulmustur. Acil durumlarla ilgili senaryolari igeren simiilasyonlar, takip ve

kontrol sistemleri gibi teknolojik ekipman kullanimu iist diizeydedir.
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Boyut 9: Is Saglig1 ve Giivenligi'nin Uretime Gére Onceligi — Uretim Baskisi

Isyerinde, yonetime, miihendislere ve galisanlara gore iiretim oncelikli olup
ISG'nin higbir énemi yoktur. Calisanlarin iizerinde {iretim ve zaman baskisi
cok yiksektir. Calisanlara verilen (eger veriliyorsa) primler dogrudan

uretimle alakalidir.

Isyerinde kazalardan sonra ISG ile alakali konulara bir siire 5nem verilse de
zamanla yonetime, miihendislere ve ¢alisanlara gore iiretim tekrar 6n plana
alimir. Calisanlarin {izerinde liretim ve zaman baskisi vardir. Calisanlara

verilen (eger veriliyorsa) primler dogrudan iiretimle alakalidir.

Isyerinde, yonetime gére iiretim 6n planda olsa da miihendislere ve calisanlara
gore iiretimle beraber ISG'nin de 6nemi vardir. Calisanlarin iizerinde {iretim
ve zaman baskisi azdir. Calisanlara verilen (eger veriliyorsa) primler tiretimle

alakalidir.

Isyerinde, yonetime, miihendislere ve calisanlara gére ISG &nceliklidir.
Uretim ikinci plandadir. Calisanlarin iizerinde iiretim ve zaman baskis

yoktur. Calisanlara verilen primler hem ISG ile hem de iiretimle alakalidir.

Isyerinde, ydnetime, miihendislere ve calisanlara gore en biiyiik dncelik
[SG'dir. Calisanlarmn iizerinde {iretim ve zaman baskis1 kesinlikle yoktur.

Calisanlara verilen primler ISG hedefleri ile alakalidir.
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Boyut 10: Havalandirma

Madende havalandirma sadece isin yapilabilmesi agisindan 6nemli olup yeteri

kadar hava yoktur. Gaz 6l¢limii yapilmaz. Fanlar bozulsa da ise devam edilir.

Madende hava eksikliginden kaynaklanan kaza olmadiysa havalandirma
sadece makineleri calistiracak kadar yapilir. Yeteri kadar hava yoktur.
Kazadan sonra bir siire gaz Ol¢iimii yapilsa da zamanla bogverilir. Fanlar

bozulursa icerideki havayla ise devam edilir. Is aksatiimaz.

Madende yeterli havalandirma saglanmasi i¢in hesaplamalar yapilir ve ona
gore fanlar kurulur. Gaz 6l¢limii seyyar cihazlarla yapilir. Fanlar bozulunca

hemen onarimi yapilir ama is durmaz.

Madende havalandirma ¢ok énemli olup yeteri kadar hava vardir. Gaz 6l¢timii
sabit ve seyyar cihazlarla yapilir ve kayit altina alinir. Fanlarin bozulmasi
durumunda yedek havalandirma sistemi devreye girer o da bozulursa is

durdurulur.

Madende havalandirma en {ist seviyede dnemli olup tamamen miihendislik
hesapllamalari ile yapilir. Gaz dl¢limii sabit ve seyyar cihazlarla yapilir, yer
istiinden takip edilir ve kayit altina alinir. Fanlarin bozulmas1 durumunda

yedek havalandirma sistemi devreye girer o da bozulursa is durdurulur.
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Boyut 11: Tahkimat

Madende zorunlu olmadikga tahkimat yapilmaz. Gogiikler degerlendirilmez.
Gogen kisimlar by-pass yapilip gecilir. Genellikle en diisiik maliyetli olan

ahsap tahkimat sistemleri kullanilir.

Madende tahkimat tecriibeye gore yapilir, hesaplama vb yoktur. Kazalardan
sonra goclikler degerlendirilse de zamanla degerlendirme birakilip gocen
kisimlar by-pass yapilip gecilir. Genellikle en diisiik maliyetli olan ahsap

tahkimat sistemleri kullanilir.

Madende tahkimat hem tecriibeye gore hem de hesaplamalara gore yapilir.
Yasal zorunluluklar c¢ergevesinde gogilikler degerlendirilir. Tahkimat
malzemesi olarak eldeki imkanlara ve zemine gore ahsap, piiskiirtme beton,

celik bag vb. kullanilir.

Madende tahkimat miihendislik caligmalar1 ve prosediirlere gore yapilir. Tiim
goctikler degerlendirilip gerekli onlemler alinir. Tahkimat malzemesi olarak
plskiirtme beton, kaya saplamasi ve ¢elik hasir gibi yeni nesil sistmeler

kullanilir.

Madende tahkimat miihendislik ¢alismalar1 ve prosediirlere gore yapilir. Sert
zeminde bile tahkimatsiz gecilmez, en azindan giivenlik piiskiirtme betonu
atilir. Nadir gergeklesen gociikler degerlendirilip gézden kacan sebepler
belirlenerek tekrar yasanmasi onlenir. Tahkimat malzemesi olarak piiskiirtme

beton, kaya saplamasi ve celik hasir gibi yeni nesil sistmeler kullanilir.
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Boyut 12: Mekanizasyon

Madende iiretim insan giicli agirlikli olup mekanizasyon bulunmamaktadir.
Zorunlu olarak almmacak makine ve ekipmanlarin aliminda 6nemli olan

bunlarin fiyatidir.

Madende iiretim insan giicii agirliklidir. Mekanizasyon sadece is kazasi
yasanan kisimlar icin mevcuttur. Zorunlu olarak alinacak makine ve
ekipmanlarin aliminda ergonomi ikinci planda olup 6nemli olan bunlarin

fiyatidir.

Madende iiretim yari mekanizedir. insan giicii ve mekanizasyon birlikte
kullanilmakta olup ocaga uyan ekipmanlar zamanla temin edilir. Makine ve

ekipmanlarin aliminda 6nemli olan fiyat1 ve yasalara uyumudur.

Madende mekanize iiretim mevcuttur. insan giicii ¢ok gerekmedikge
kullanilmaz. Makine ve ekipmanlarin aliminda giivenligi ve ergonomik olusu

on plandadir.

Madende tam mekanize ve robotik {iretim sistemleri kullanilir. Yeraltina giren
insan sayisi miimkiin olan en az sayidadir. Makine ve ekipmanlarin

alimindaki en 6nemli kriterler giivenlik ve ergonomi ile alakalidir.
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Boyut 13: Planlama

Madende herhangi bir planlama yoktur. Goézle cevher takibi yapilarak

ilerlenir.

Madende ilerleme igin sondajlar yapilir. Ama bu sondajlarin amaci cevher

takibidir. Giivenlik sondaj1 yapilmaz.

Madende iiretim igin orta vadeli planlamalar yapilir. ISG bu planlara dahil

edilir.

Madende iiretim igin giivenligin de dahil edildigi uzun vadeli ve detayli

planlamalar yapilir. ISG bu planlarin 6nemli bir parcasidir.

Madende firetim igin gilivenligin de iginde oldugu, yasanabilecek
olumsuzluklara iligkin senaryolar1 iceren uzun vadeli ve detayli planlamalar

yapilir. ISG bu planlarin ana elemanidir.
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Boyut 14: I¢ Denetim

Madende giivenlik ile alakali bir i¢ denetim sistemi bulunmamaktadir.

Denetim yapiliyorsa bile tiretimle alakalidir.

Madende kazalardan sonra ISG ile alakali baz1 denetimler yapilsa da sistem

yoktur ve zamanla bu denetimler yapilmamaya baslar.

Madende ISG ile alakali olarak is giivenligi uzmani tarafindan diizenli
denetim yapilir. Bu denetimlerin para cezasi vb. yaptirimlar1 vardir.

Denetimler kismen etklidir.

Madende ISG ile alakali diizenli denetimler mevcuttur. Bu denetimlerin isten
cikarmaya kadar varan ciddi yaptirnmlari vardir. Denetimler c¢alisanlar

uzerinde etkilidir.

Madende ISG ile alakali denetim siirekli olarak hem y&netim tarafindan
yapilir hem de calisanlar birbirini denetler. Bu denetimlerin isten ¢ikarmaya

kadar varan ciddi yaptirimlar1 vardir ve denetimler ¢ok etkilidir.
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C. Voluntary Participation Form

YERALTI METAL MADENCILIGI SEKTORU-GUVENLIK
KULTURU MATRISI ANKETI

ARASTIRMAYA GONULLU KATILIM FORMU

Orta Dogu Teknik Universitesi, I Saglig1 ve Giivenligi yiiksek lisans 6grencisi Ahmet SEN, Is
Saghg1 ve Giivenligi programi égretim gorevlisi Dogent Doktor Tiirker OZKAN denetiminde
i giivenligi hakkinda bilimsel galigma yiiriitmektedir. Bu form sizi aragtirma kosullar1 hakkinda
bilgilendirmek i¢in hazirlanmigtir.

Calismanin Amaci Nedir?

Bir i§ yerlerinde galigmanin ne derece giivenli oldugu temel olarak givenlik kultirinden
etkilenmektedir. Giivenlik kiiltiirii bir igyerinde tiim ¢aliganlar tarafindan is giivenligi ile ilgili
paylagilan kanaat ve benimsenen tavirlarin butiniidiir. Bu g¢aligmanin amaci Yerati Metal
Madenciligi Sektoriinde giivenlik kultiirii olgunluk seviyelerini belirlemek ve giivenlik kiiltiirti
gelisgimine katkida bulunmaktir.

Bize Nasil Yardimer Olmamiz isteyecegiz?

Arastirma sizinle birebir goriigme yapilarak gergeklestirilecektir. Gortismenin igerigi su anda
galigmakta oldugunuz isyerinden ziyade bu sektérde galistiginiz, ziyaret ettiginiz, gordiigiiniiz,
is gevrenizde duymus oldugunuz tiim is yerlerini ve genel olarak yeralti metal madenciligi
sektoriinde galigmakla ilgili fikirlerinizi kapsamaktadir.

Katihmimzzla ilgili bilmeniz gerekenler:

Bu galigmaya katilmak tamamen goniilliiliik esasina dayalidir. Herhangi bir yaptirima veya
cezaya maruz kalmadan galismaya katilmayr reddedebilir veya caligmayi birakabilirsiniz.
Aragtirma esnasinda cevap vermek istemediginiz sorular olursa bog birakabilirsiniz.
Arastirmaya katilanlardan toplanan veriler tamamen gizli tutulacak, veriler ve kimlik bilgileri
herhangi bir gekilde eglestirilmeyecektir. Katilimeilarin isimleri bagimsiz bir listede
toplanacaktir. Ayrica toplanan verilere sadece aragtirmacilar ulagabilecektir. Bu aragtirmanin
sonuglar1 bilimsel ve profesyonel yaymlarda veya egitim amagli kullanilabilir, fakat
katilimeilarin kimligi gizli tutulacaktir.

Arastirmayla ilgili daha fazla bilgi almak isterseniz:
Caligmayla ilgili soru ve yorumlarinizi aragtirmaciya sen.ahmet@metu.edu.tr adresinden

iletebilirsiniz.

Yukaridaki bilgileri okudum ve bu ¢alismaya tamamen goniillii olarak katiliyorum.
(Imzalamaniz yalnizca galigmaya géniillii katildiginizi gostermekte olup zorunlu degildir)

Ad1 Soyadi: Gorevi Tarih Imza

/
........................................... NS 00—

BU ANKET TAMAMEN GiZLi TUTULACAK OLUP KiSiSEL BILGILER
PAYLASILMAYACAKTIR.

ARASTIRMA CALISMA HAYATININ DAHA GUVENLI BiR HALE GELMESINE

KATKIDA BULUNMAK UZERE KULLANILACAKTIR.
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D. Post-Research Information Form

ARASTIRMA SONRASI BILGILENDIRME FORMU

Oncelikle bu arastirmaya katildiginiz igin tesekkiir ederiz.

Bu ¢alisma daha 6nce de belirtildigi gibi Orta Dogu Teknik Universitesi s
Saglig1 ve Giivenligi yiiksek lisans 6grencisi Ahmet Sen tarafindan is saghigi ve
giivenligi programi 6gretim gorevlisi Prof. Dr. Tiirker Ozkan denetiminde is giivenligi

kiiltiiri hakkinda yiiriitiilen yiiksek lisans tez arastirmasidir.

Bu c¢aligmanin amaci ¢alistiginiz sirketteki giivenlik kiiltiiriiniin ¢esitli boyutlar
icin dlgiilmesidir. Isyerlerinde giivenlik kiiltiiriiniin Slciilmesi, isyerinin incelenen
boyutlarda calisanlarin genel algisinda gore ne seviyede oldugunu gdstermektedir.
Bunun sonucunda ise isyerinin iyilestirmeye acik yonler ortaya ¢ikmakta ve ilerleme

kaydedilmesine olanak saglanmaktadir.

Elde edilen bilgiler bilimsel arastirma ve yazilarda kullanilacaktir. Caligsma ile
ilgili ek bilgi almak ya da sonuglar1 6grenmek istediginizde sen.ahmet@metu.edu.tr
adresinden Orta Dogu Teknik Universitesi Is Saghgi ve Giivenligi Béliimii yiiksek

lisans 6grencisi Ahmet Sen ile iletisime gecebilirsiniz.
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E. Personal Information and Data Collection Sheet

[ Yeralt: Calisani [ Yertsti Calisan1 L] Miihendis

Yasimz []18-25 []26-35 L1 36 ve tizeri
Cinsiyetiniz [] Kadin L1 Erkek
En Son Mezun ] ilkokul [ Ortaokul CLise
Oldugunuz Okul 7 Yijksekokul O Universite
[ Yiiksek Lisans L1 Doktora
Bu Sirketteki (] 1 Yildan Az [11-3Yil 1 4-10 Yiu
Tecriibeniz [1 10 Yildan Fazla
Toplam Is [0 1 Yildan Az 013yl O 410 Y1l
Tecriibeniz [] 10 Yildan Fazla
Daha Once Is [ Evet [ Hayir
Kazasi Gecirdiniz
Mi?
Kil Pay1 (Ramak [ Evet U] Hayir
Kala) Yasadiniz
Mr?
Ayda Kac Saat [J 1-3 Saat (] 3-8 Saat []8-11 Saat
Fazla Mesai
Yapiyorsunuz?
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[LETISIM

ISG EGITiMI

IS KAZASI /| RAM.
KALA RAPOR.

CALISAN
BAGLILIGI

UST YONETIMIN
BAGLILIGI

TEKNIK YONET.
BAGLILIGI

TASERON
DENETIMI

ACIL DURUMLAR
ve TAHLISIYE

ISG — URETIM ON.
URETIM BASKISI

10

HAVALANDIRMA

11

TAHKIMAT

12

MEKANIZASYON

13

PLANLAMA

14

iC DENETIM
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F. Study 2 Results

1. Communication Dimension Results

Companies A01 BO1 CO01 DO1 EO1 Total
Company A 2 12 41 55
Company B1 6 1 7
Company B2 2 3 2 2 1 10
Company B3 3 2 5 4 14
Company B4 6 5 4 10 25
Grand Total 8 11 10 35 47 111
2. OHS Training Dimension Results
Companies A02 B02 C02 D02 EO2 Total
Company A 2 3 20 30 55
Company B1 1 4 2 7
Company B2 3 3 3 1 10
Company B3 1 1 3 8 1 14
Company B4 1 5 4 9 6 25
Grand Total 2 11 14 44 40 111
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3. Work Accident — Near Miss Notification and Reporting Dimension Results

Companies A0O3 B03 C03 D03 EO3 Total

Company A 8 47 55
Company B1 2 5 7
Company B2 2 3 1 2 2 10
Company B3 1 3 6 4 14
Company B4 4 7 6 2 6 25
Grand Total 7 10 10 20 64 111

4, Worker’s Commitment to OHS Dimension Results

Companies A04 B04 C04 D04 EO4 Total

Company A 1 2 14 38 55
Company B1 3 4 7
Company B2 2 1 2 5 10
Company B3 5 6 3 14
Company B4 3 2 6 6 8 25
Grand Total 4 4 14 31 58 111
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5. Top Management’s Commitment to OHS Dimension Results

Companies AO5 BO5 CO5 DO5 EO5 Total

Company A 3 16 36 55
Company B1 1 1 5 7
Company B2 1 2 4 2 1 10
Company B3 5 3 6 14
Company B4 4 12 3 6 25
Grand Total 5 18 10 24 54 111

6.  Technical Management’s Commitment to OHS Dimension Results

Companies AO6 B06 C06 D06 EO6 Total

Company A 3 38 14 55
Company B1 1 5 1 7
Company B2 2 3 3 2 10
Company B3 4 6 4 14
Company B4 5 3 7 5 5 25
Grand Total 5 5 18 57 26 111
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7.  Management’s Supervision on Subcontractors Dimension Results

Companies A07 BO7 CO07 D07 EO7 Total

Company A 1 5 14 35 55
Company B1 1 2 4 7
Company B2 3 2 3 2 10
Company B3 3 1 3 5 2 14
Company B4 7 12 2 3 1 25
Grand Total 14 15 14 26 42 111

8.  Emergency Management and Mine Rescue Dimension Results

Companies A0O8 B08 C08 D08 EO8 Total

Company A 7 48 55
Company B1 1 3 3 7
Company B2 1 1 4 2 2 10
Company B3 4 2 4 4 14
Company B4 3 3 7 7 5 25
Grand Total 4 8 14 23 62 111
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9.  OHS Priority to Production and Production Pressure Dimension Results

Companies A09 B09 C09 D09 EO9 Total

Company A 1 3 8 18 25 55
Company B1 2 5 7
Company B2 3 4 1 2 10
Company B3 1 4 3 1 5 14
Company B4 3 11 3 3 5 25
Grand Total 5 21 20 23 42 111

10. Ventilation Dimension Results

Companies A10 B10 C10 D10 E10 Total

Company A 6 10 39 55
Company B1 2 1 4 7
Company B2 3 3 1 3 10
Company B3 1 6 4 3 14
Company B4 7 3 8 5 2 25
Grand Total 11 6 23 20 51 111
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11. Ground Support Dimension Results

Companies Al1l1 B11 Ci11 D11 E11l Total

Company A 2 3 50 55
Company B1 1 1 2 3 7
Company B2 2 4 1 2 1 10
Company B3 1 3 5 2 3 14
Company B4 5 5 6 9 25
Grand Total 9 12 15 18 57 111

12. Mechanization Dimension Results

Companies Al12 B12 Ci12 D12 E12 Total

Company A 1 34 20 55
Company B1 4 3 7
Company B2 6 1 2 1 10
Company B3 4 6 3 1 14
Company B4 2 4 10 6 3 25
Grand Total 12 5 23 46 25 111
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13. Planning Dimension Results

Companies Al13 B13 Ci13 D13 E13 Total

Company A 26 29 55
Company B1 1 2 4 7
Company B2 4 4 1 1 10
Company B3 3 4 6 1 14
Company B4 4 9 3 6 3 25
Grand Total 12 17 3 41 38 111

14. Internal Audit Dimension Results

Companies Al4 Bi14 Ci4 D14 E14 Total

Company A 7 24 24 55
Company B1 1 1 5 7
Company B2 4 4 1 1 10
Company B3 1 3 6 1 3 14
Company B4 5 4 5 4 7 25
Grand Total 10 11 19 31 40 111
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