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ABSTRACT

INVESTIGATION OF WORKPLACE ACCIDENTS IN COAL AND
MINERAL PROCESSING PLANTS: UNSAFE ACTS, SAFETY CULTURE
AND SAFETY LEADERSHIP

Pekpak Findik¢ioglu, Esin
Ph.D., Department of Mining Engineering
Supervisor : Prof. Dr. Mustafa Umit Atalay
Co-Supervisor : Prof. Dr. Tiirker Ozkan

March 2018, 176 pages

This study aimed at investigating the safety culture, leadership and unsafe acts in
coal and mineral processing plants. Safety culture and unsafe act questionnaires
specific to the plants in Turkey were developed by literature survey, semi-structured
interviews with workers and by receiving the opinions of field professionals.
Generated unsafe behavior questionnaire and safety leadership questionnaire
translated from a study in literature were applied to 234 plant workers while safety
culture questionnaire was applied to 98 coal preparation workers only. The
questionnaires proved reliable (Cronbach o>.8) and are ready to be used by the
beneficiaries willing to monitor the safety culture, safety leadership and unsafe
behavior status to take well directed preventive measures and to test the
effectiveness of trainings in terms of behavioral change. With this aspect this study
has original value being the first in the world providing the first tools to measure
human factors in mineral processing. The statistical analyses showed that the unsafe
acts were in compliance with Reason’s algorithm. Overtime working had an
interaction with the safety culture, leadership coaching and caring, leadership
awareness and effort perception of the workers. Safety culture dimension that had the

highest effect on lapses and exceptional violations was “communication and



feedback systems”. Violations were affected by safety culture and leadership as
expected. No direct/ indirect relationship between safety culture and accidents was
detected however there was a limitation in studying relationship between the culture
and near misses since near miss awareness has not yet developed in Turkey among
plant workers.

Keywords: Workplace safety, mineral processing plants, coal preparation plants,
human factor
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KOMUR VE CEVHER ZENGINLESTIRME TESIiSLERINDE i$
KAZALARININ INCELENMESI: TEHLIKELI DAVRANIS, GUVENLIK
KULTURU VE GUVENLIK LiDERLIGI

Pekpak Findik¢ioglu, Esin
Doktora, Maden Miihendisligi Ana Bilim Dali
Tez Danigmani : Prof. Dr. Mustafa Umit Atalay
Ortak Tez Danismani : Prof. Dr. Tiirker Ozkan

Mart 2018, 176 sayfa

Bu tez calismasi komiir ve cevher zenginlestirme tesislerinde giivenlik kiiltiirt,
giivenlik liderligi ve tehlikeli davranislar1 arastirmayr amaclamaktadir. Gilivenlik
kiiltiirii ve tehlikeli davranis anketleri, gerceklestirilen literatiir ¢aligmasi, ¢alisanlarla
yapilan yar1 yapilandirilmis miilakatlar ve alinan profesyonel goriigleri dogrultusunda
Tirkiye’deki tesislere 6zel olacak sekilde gelistirilmistir. Gelistirilen davranis anketi
ve literatlirdeki bir bagka calismadan Tiirk¢e’ye terclime edilen liderlik anketi 234
tesis c¢alisanina uygulanirken, gilivenlik kiiltlirii anketi sadece komiir yikama
tesislerinden 98 calisana uygulanmistir. Anketler (Cronbach o>.8) giivenilir nitelikte
olup, giivenlik kiiltiirii, giivenli liderlik ve tehlikeli davranislari takip etmek, bunlarla
ilgili hedef odakli Onlemler almak ve egitimlerin davranis degisikligi saglayip
saglamadigini test etmek isteyecek faydalanicilarin kullanimina hazirdir. Bu yoniiyle
calisma cevher hazirlama tesislerinde insan faktoriinlin 6l¢iilmesine yonelik ilk
araclarin olusuturulmus olmasi nedeniyle diinya ¢aginda 6zgiin nitelik tagimaktadir.
Ayrica, yapilan istatistiksel analizler tehlikeli davraniglarin Reason algoritmasi ile
Ortlistiiglinii ortaya koymustur. Fazla mesai yapmanin ¢alisanlarin giivenlik kiiltiirt,
lider rehberligi ve ilgisi, lider farkindaligi ve cabasi algisi iizerinde etkili oldugu
tespit edilmistir. Unutma ve istisnai ihlal seklindeki tehlikeli davraniglar tizerinde en

etkili olan giivenlik kiiltiir boyutu “iletisim ve geribildirim sistemleri” olarak ortaya

vii



cikmustir. fhlal tiirii davranislarin beklenildigi sekilde giivenlik kiiltiirii ve liderlikten
etkilendigi belirlenmistir. Giivenlik kiltiirii ile is kazalar1 arasinda direk ya da dolaylh
iliski saptanmamustir ancak kiiltiir ile ramak kala olaylar arasindaki iliski ramak kala

farkindaliginin heniiz Tiirkiye’de yeterince gelismemesi sebebiyle incelenememistir.

Anahtar Kelimeler: Is giivenligi, cevher hazirlama tesisi, komiir yikama tesisi, insan
faktori
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CHAPTER 1

INTRODUCTION

Coal and minerals are either extracted from the underground or obtained by surface
mining methods. All mining activities are considered to be very hazardous according
to the disclosure regarding “Hazard classification of work places according to health
and safety” [1]. After extraction, coal and minerals are in the form of coarse pieces
including impurities. Such constituents in coal, namely ash forming minerals,
decrease the calorific value since they do not provide energy in the burning process.
In minerals, impurities decrease the quality of the ore. For metallic ores to be treated
in mineral processing plants, these impurities constitute the majority of the ore.
Minerals and metals are concentrated in mineral processing plants where the valuable
minerals and metals are separated from the gangue material to an acceptable extend
[2]. Coal is treated in coal washing plants in order to reduce the ash content and to
promote effective burning. Coal preparation plants and mineral processing plants are
in hazardous work place class with a NACE code of 28.92.03 [1].

Being classified as very hazardous and hazardous respectively, mines and
preparation plants are workplaces where many fatal occupational accidents and
diseases may take place. Between the years 1829 and 2016, 726 mining disasters
(incident with 5 or more causalities) happened in the U.S. In the disasters between
1900 and 2015 12,800 fatalities took place. The last mining disaster in the U.S took
place in 2010 [3]. Turkey is far beyond China, the country with the highest coal
reserves in the world, when the fatality/ million tons of hard coal produced is

considered. In 2008 this fatality rate per million ton of hard coal per person was 7.22



in Turkey and 1.27 in China [4]. In year 2014, 335 fatalities took place in Turkey in
10,026 accidents including Soma Coal Mine disaster with 301 fatalities. In these
accidents more than 24,000 workers were injured. Serious accidents take place in
metallic mines and quarries as well. More than 23,000 people were injured and 7
died in metallic mines in 1030 mine accidents. More than 1,500 accidents took place
in quarries resulting in 56,250 injuries and 38 deaths. It was reported that 271
accidents took place in services supporting mining activities leading to 8,232 injuries
and 1 death [5]. These support services include data regarding the preparation and

processing plants yet there are no statistical data provided specific to these plants.

There are many reasons resulting in such accidents rooting from unsafe situations
and unsafe acts. According to a statistical study [6], in China, the role of human
factor in the reasons of fatal accidents in coal mines between 2001 and 2010 was
above 94%. This percentage included deliberate violation (35.43%), misconduct of
management (55.12%) and defective design (3.54%).

On the other hand, there is a serious effort to preclude unwanted occupational health
and safety events. Technical precautions are quite effective in increasing the safety
level in a workplace; yet, technology may not suffice to handle all safety issues in a
preparation plant. Hence studying the human behavior has a supporting role for the
technology and engineering in the continuous struggle for safer and better working
conditions. The complex structure of health and safety issues is best framed in
Human Factor Analysis and Classification System (HFACS) which includes the
unsafe acts, preconditions for unsafe acts, unsafe supervision and organizational

influences.

The HFACS was developed in 2003 by Wiegmann and Shappell [7] for the U.S
naval aviation mishaps [8] and then was applied in other industries for a better
understanding of occupational health and safety. The frame was revised as HFACS-
MI (Mining Industry) and used to classify the accident data from underground and



open cut coal mines, underground and open cut metal/non-metal minesand quarries
between the years January, 2004 and June, 2008 under the details of different levels

of the system.

Yet, there are no studies in literature focusing on the effect of human factor on
occupational health and safety in coal preparation and mineral processing plants
although these plants are hazardous workplaces where even fatal occupational
accidents take place. Hence, the main research questions in this study were: “What
types of unsafe acts take place in coal and mineral processing plants? How are the
unsafe acts affected by safety culture and safety leadership? How are the unsafe acts,
safety culture and safety leadership status reflected in workplace accidents? What
kind of tools can be provided for the processing plants eager to work on human
factor in occupational health and safety? What steps can be followed to improve the
safety culture?

In accordance with these questions the objective of this study is to contribute to
occupational health and safety in mining by investigating the human factor in coal
preparation plants and mineral processing plants.

In order to achieve the goal, the human factor was investigated in three levels of
HFACS for a thorough understanding. Firstly, the safety culture level (organizational
influences) was determined by the questionnaire developed by semi structured
interviews. Secondly, the leadership factor (unsafe supervision) was investigated by
application of the safety leadership scale. Finally, the human behavior was covered
by the unsafe act questionnaire covering slips, lapses, mistakes and violations based

on Reason’s approach.






CHAPTER 2

LITERATURE SURVEY

2.1. COAL WASHING AND MINERAL PROCESSING PLANTS

The processes employed from the transportation of the coal/mineral to the
preparation plant up to transferring it to the end-use unit are included in the enclosure

of coal preparation/mineral processing.

Coal washing decreases the amount of ash, homogenizes the coal and increases the
burning efficiency, quality and calorific value of the coal. Hence, through coal
washing, products of different burning qualities are obtained for the thermal power
plants, iron-steel industryand domestic heating. Coal preparation by reducing the
sulfur content of the coal by ash rejection contributes to reduction of air pollution

potential of coal burning.

Mineral processing, on the other hand, cleans the mineral/metal of interest from the
worthless material to the extent needed by the market. The basic stages in mineral
processing are similar to those of coal preparation and include size reduction for
liberation of mineral from the discard material and removal of the liberated tailings.

The major units in the plants are given below [2]:

Sizing Operations
The size of ore transported from the mine (run off mine-ROM) is reduced to a certain

size range depending on the needs of the further stages of processing. In the sizing



stage crushers, screens, grinding mills, classification equipment are used and the

material is transferred within the plant via band conveyors and pipe-pump systems.

Crushers
In the crushing unit, ore is decreased in size using crushers. Crushers are of different
types and capacities (hundreds of tph). Coal or ore enters the crusher through a
feeding system, decreases in size by the applied forces in the crusher and leaves the

crusher via band conveyors.

Screens
Screens are used to classify the ore in terms of size. The particles with sizes coarser
than the screen aperture retain as overflow and may be conveyed to further size
reduction (back into the crusher). The particles that pass though the screen aperture
are transferred to the next step. Screens may be stationary or vibratory and may have
more than one deck depending on the operation. Screening is generally carried out

dry but can be applied wet, too.

Conveyors
Band conveyors are used to transfer the coal or ore within the plant. They are long

bands made of durable and flexible material (rubber) driven by electric motors.

Grinding mills
When further size reduction is necessary for liberation of the ore from discard,

grinding mills are used. They are widely used in mineral processing but rarely used
in coal preparation. A mill is cylindrical equipment revolving around its axis to
decrease the size of the ore to smaller dimensions by cascading and cataracting the
material with the grinding media within. Here the size of ore particles is reduced
drastically to micron sizes.

Generally, grinding is carried out under wet condition. Thus water is introduced into
the grinding mill. When the transported material is in slurry form transportation is

carried via pump pipe systems.



Classification Unit

Screen-Crusher relationship is valid for mill-classifiers. A wide variety of classifiers
are employed for size classification of the mill product. Since water is almost always
included and smaller sizes are dealt with, size classification has to be made more
complex systems are included than screening. Generally cyclones and less commonly

mechanical spiral classifiers are used to classify the ground material in terms of size.

Coal Washing and Concentrating Unit

The size reduction and classification stages are applied to preparae the suitable
feeding material for this unit. There are a wide variety of methods used for coal
cleaning. The most common method is dense medium separation. The fluid that the
coal passes through is increased in specific gravity, so that clean coal with density
lower than the medium will float over and the ash forming minerals will sink down
and be separated due to their high density. This process takes place in small tanks or
tumblers sequenced in an order. For medium size coal cleaning, spirals and tables are
used where the denser ash forming material is separated from lighter coal particles.
For fine coal cleaning, froth flotation method that functions based on surface

physicochemical differences between coal and ash forming minerals is applied.

Similar methods are employed for the mineral processing depending on the type of
the ore. Gravitational concentration methods may be used depending on the
concentration criterion calculated based on the specific gravity of the mineral, the
tailing and the medium to be employed. For instance shaking tables are used widely
for chromite. Jigs are used for alluvial deposits. Froth flotation find a wide variety of
applications in mineral processing being especially used for copper and lead bearing
minerals. In addition to these, hydrometallurgical applications are also included in

mineral processing.



Finalizing the Product

After the ore is cleaned and concentrated to the desired quality (grade or calorific
value) in cleaning and concentration operations, it is prepared for shipping. The
concentrated ore or coal products are dried and stored in silos, stock piles. From
these storage facilities, they are transported by trucks or rail systems [2].

The common tasks in a well organized preparation plant are [9]:
e Cleaning and clearing the area around the crushers and screens,
e Removing the material falling from band conveyors,
e Unclogging chutes, feeders, crushers,
e Recharging the mill media (generally in mineral/metal processing plants),
e Checking operability of the units,
e Carrying out periodic maintenance of equipment,
e Carrying tools and materials in the plant
e Repairing equipment in case of a break down,
e Taking samples from different points of the flow to test the performance of

the unit

2.2. OCCUPATIONAL SAFETY IN MINING AND COAL AND MINERAL
PROCESSING/PLANTS

2.2.1 Work Accidents in mines and coal and mineral processing plants

Coal mining and safety relationship has been studied by many researchers. The
accident records in coal mines date back to 1870’s in England [10]. There is plenty
of data about work place accidents in coal mines in the U.S.A reported by Mines
Safety Health Administration (MSHA). According to Perez (2013), in 2012, 12 fatal
accidents and 25 partial permanent disablements took place in underground coal
mines in the U.S.A, while 1692 temporary disablements occurred. Perez [11] also
reported that 1 fatal accident, 131 non-fatal accident with work day losses and 81 no

days lost accidents took place in coal washing plants in U.S.A in 2012. According to



a study by the U.S. Bureau of Mines nearly 85% of all mining accidents identified

human error as a causal factor. Patterson (2010), [8] states that in order to improve

safety, to study the effect of human error on mining accidents has vital importance.

Some common accidents in preparation plants are [12] [13] [11] [14]:

Falling down, tripping, slipping, being squeezed under the pile and hitting a
limb somewhere while unclogging equipment ,

Being hit by falling material from the band conveyor or squeezing a limb
while cleaning around the band conveyor or screen,

Falling down, tripping, slipping and hitting a limb somewhere while taking
samples,

Getting electric shock, getting a limb smashed under heavy parts, having a
limb squeezed,

Getting skeletal shock due to carrying high loads during media addition to the
grinding mill,

Falling down from height in works at height,

Moreover workers are exposed to dust, noise and vibration in processing plants.

Seven fatal accidents from that took place in U.S.A in coal preparation plants
between years 2004 and 2014 are listed in Table 2.1.



Table 2.1. Fatal accidents in preparation plants in U.S.A (2004-2014)

Cause of .
Year death Explanation
Burried . . . .
. The operator with 31 years’ experience failed to recognize that the coal
2004 | under pile . . . . .
of coal walls in the stockpile were to impend and to slide on him [15].
The operator received electric shock although the tag-out, lock-out system
was being used. He was supervising the contractor repairing the motor of
2007 Electric | the band conveyor while working on a loose electric cable. The operator
Shock relying on the shut down and lock-out he applied starts working without
controlling the electric current upon failure to identify the risk of accessing
electrical installations [16].
While carrying out repair maintenance work at height, an operator trying to
reach the impact wrench that fell on a metal ledge against the wall fell
Fall down . .
2007 from down from the third floor of the preparation plant. There was personal
height protective equipment against falling from height in different sizes and at 7
g different points in the plant. A tool box training titled “Protection from
injuries of slips and falls” was carried out before the shift [17] .
Burried The truck driver inadvertently or intentionally opened the chute above
. before time with a remote control and 10 tons reject material fell on the
2009 | under pile . . . o
of coal cabin crushing him. First line of sensors was obscured by the truck and the
second line was not working properly due to dirt [18].
2011 Electric | A contractor worker contacted with an energized welding electrode while
Shock working on pipes at some height above the filter floor [14].
Fall down A worker fell from a ladder while removing an overhead beam. One of the
root causes was that the management did not ensure usage of complete
2012 from . e . .
height ladders in good condition in accordance with the recommendations of the
g manufacturers [19].
ruck . . .
St uacn by A worker was sent to the press filter to report a problem with the equipment
2013 equipment so that trouble shooting could be made. However, the press cylinder
a pzrt ruptured and killed the worker. [13]

2.2.2 Studies Related to Occupational Health and Safety in Mines and Processing

Plants

Nie et al.’s (2011) [20] work on a safety management system in a coal preparation

plant is one of the few studies in coal preparation plants. According to this study coal

preparation plants were reported to have individual safety evaluation methods but no

systems were implemented. In order to provide a systemic approach, Nie et al. [20]

classified the plant into units and recommended best fitting assessment methods for
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each unit. Yet, none of the techniques offered included the human factor side of

occupational safety.

Chen et al. (2011) [21] focused on assessment of safety culture in coal enterprises. In
the study, a fuzzy overall evaluation model was introduced. Three coal mine
enterprises in China were fully analyzed and ordered in decreasing safety cultural
level. Chen et al (2011) [21] obtained a weight factor for each safety culture indicator
and subtitles of these indicators, to evaluate their contribution for development of the
safety culture. These weight factors provided a qualitative expression for the safety
culture. The level indicators of safety culture were organizational commitment,
management participation, staff authorized, rewards and punishment system,
reporting system and education and training. The highest weight factor was obtained
as 0.257 for education and training followed by rewards and punishment with a
weight factor of 0.203. This study was the first safety culture study in mining area
and hence provided important information on how to approach safety culture in
mines; yet, processing plants were not handled in this study although they are a part
of mines in terms of culture but also are quite different than rest of the mine when the

operations are concerned.

Stanton (2006) [22] prepared an extensive review on hierarchicalal task analyses
(HTA) in a coal preparation plant. An output analysis for a coal preparation plant
including information from technical system to the operator and the flow of
information in the reverse direction was improved. This study was important since it
was the first one working on human factor in a coal preparation plant. However, the
study concentrated on the basis of ergonomics and mainly on the human computer
interface interaction. Hence, it worked on task analysis in case of shut-down and
start-up procedures and did not cover related unsafe acts or the factors affective on
these acts.
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2.3. HUMAN FACTOR ANALYSES AND CLASSIFICATION SYSTEM
(HFACS)

HFACS provides a theory-driven structure to accident, incidentand close call (near
miss) investigation.  Moreover, instead of blaming the individual, HFACS
framework focuses on all the contributing factors to clearly understand the deeper
systemic problems.

The system was developed in 2003 by Wiegmann and Shappell [7] for the U.S naval
aviation mishaps [8]. The levels in the model were: unsafe acts committed by
aircrew (active failures), preconditions for the unsafe act (latent factor), unsafe
supervision (latent factor) and organizational influences (latent factor). These basic
levels were subdivided into lower categories for more detail. In the HFACS, human
error is covered under the unsafe acts level together with violations. Later on the

system was expanded from military to commercial aviation areas.

The model found application in railway sector as well [23]. Federal Railway
Administration, modified the original format of HFACS by adding “outside factors”
as a main level and organizational contraventions under the organizational
influences. Indeed they replaced the word “violation” with “contraventions” and
added a third violation to routine and exceptional violations: sabotage acts. They also
changed the term “unsafe acts” to “operator acts”and applied the system as HFACS-

RR (RR standing for railroad) for the railroad accidents and close calls.

In 2010 the system was applied in mining industry. Patterson (2010) [8] modified the
system in accordance with mining sector and generated HFACS-MI (

Figure 2.1). HFACS-MI used outside factors layer consisting of regulatory oversight,
government policies. The “other factors” at this layer included economic pressures,
political conjunctureand social and environmental sensitivities. The organizational
influences layer covered climate, operations and resource management. The climate

stood for the dominant atmosphere regarding policies, command structure and
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culture. The organizational climate at this layer was certainly inclusive of the safety
culture. The third layer effective on human factor was unsafe leadership. Unsafe
leadership appeared in the form of inappropriate oversight, management of the
personnel in terms of health and safety, failure to correct the problems faced, etc.
Next layer constituted the conditions paving the way for unsafe conditions. These
conditions were considered to take place due to environmental factors; physical,
mental or psychological state of the operator or personnel factors. The unsafe acts
covered errors and violations which will be discussed in detail in further sections of
this study. Patterson (2010) [8] and her team worked on 508 mine accidents (2004-
2008) data from metal/non-metal minesand quarries.

The team listed all causes included in these 508 accidents and matched them up with
different levels of HFACS-MI. According to this study, organizational climate was a
cause in 1.4% of the accidents, unsafe leadership was a factor in 36.6% of the
accidents and unsafe acts were prevalent in 94.7% of the accidents. Unsafe acts
contributed with a share of 481 events. There were 299 skill-based errors and 249
decision errors. Preconditions for unsafe acts (majorly technical environment,
physical environment and coordination-communication) were responsible for 416
incidents. Unsafe leadership contributed with 186 incidents while 49 organizational
influences were determined. This thesis study utilized safety culture (included in

organizational climate), unsafe leadership and unsafe acts layers of this system.
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| Outside factors |

Regulatory
oversight Other
Organizational Factors
| |
Rescue Management Organizational Climate Organizational Process
Unsafe Leadership
1 1 . 1 1
Planned . .
Inadequate Inappropriate Failure to Leadership
Leadership Operations Correct Problem Violations

Preconditions for Operator Acts

Environmental Condition of Personnel
Factors Operators Factors
Physical | | Adverse Crew Resource
Environment Mental State Management
Technological Adverse Rpeearé?r?;sls
Environment J=Psychological
State
Physical/
—1 Mental
Limitations

Unsafe Acts

Violations

Figure 2.1 Human Factors Analysis and Classification System-Mining Industry
(HFACS-MI) framework [8]

Skalle et al. (2014) [24] adopted the system approach and classified the factors

contributing an accident as “Human & Organizational (H & Org) Error”, “Technical
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Error” and “Organization Safety Level”. In this study, the latent errors were
attributed to designers as well as the management. It was mentioned that active
failures were inheritances of these latent errors. In the study on integration of human
error with technical errors contributing to the accidents in the off shore oil industry,
observations of the supervisor were related to unsafe results in different ways. The

29 ¢¢

relations would be one of the following: “causes always”, “causes typically”, “leads
to”, “implies”, “causes sometimes”, ‘“enables”, “involves”, indicates”, “causes
occasionally” and “reduces effect of”. These relations had strength levels between
0.3 and 1.0. For example fatigue and workload “has a subclass” of management
related fatigue factors, which has a subclass of less than ideal motivation” with a
subclass of inattention “leading to “few wellbore problems expected “involving” oil
based muds. This gave a path strength of 0.32. In a similar manner path strengths
were calculated for different human errors. From this study safety culture had a path
strength that is more than 10% in the human error indicators. Rule based, knowledge
based and skill based errors were branched down to 22 subclasses for the oil industry

in the study.

As mentioned earlier unsafe act may not be attributed to one individual. Hence, firing
one employee committing an error would not be solution real systemical problems.
Therefore, HFACS may be used to improve paper based tools to help the
investigators [23], occupational safety professionalsand inspectors to collect and to
analyze data. Moreover, this approach may be used to determine the effectiveness of
interventions and the observe improvements when applied periodically. HFACS is a
multi layered system to be used for a comprehensive understanding of health and
safety. Safety culture (included in organizational climate), unsafe leadership and
unsafe acts layers of HFACS-MI covered in the scope of this thesis study will be
discussed further in the following sections. The outside factors were excluded from
the study since these factors are not under control of the workplaces hence it would
not be possible to come up with solutions that could be applied right away. For the

preconditions for operator acts level a rather extensive stidy based on observation for
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long term would be required which would be beyond the scope of this study. The
weaknesses detected in safety culture, safety leadership and unsafe acts layers on the

other hand could be overcome by administrative measures right away.

2.4. SAFETY CULTURE

The studies in the area of health and safety showed that technology does not suffice
alone in prevention of all health and safety incidents. Thus, working on the safety

culture would support health and safety applications [25] .

The workers may comply with or resist health and safety rules and regulations.
Resistance to such rules and regulations result in unsafe acts and certainly not all the
unsafe acts lead to occupational accidents. Sometimes they give rise to near misses
or close calls not causing harm. Some other times unsafe acts earn time for the
worker or can make the task less tiring. This causes such acts to gain contagious
property and spread quickly among workers [26].

Safety culture, by affecting the concepts in the mental models, ethical values,
approaches, emotions, thoughts of the workers causes the safe behaviors to be
internalized. Once the safe behavior is internalized shortcutting between tasks to gain
time and making less effort would be secondary to safety. The safe behavior can be
promoted by punishment and reward approach, trainings, team working which in turn
results in an active safety from passive safety where complying with the rules
changes to safe behavior [27]. It is essential that “safety is everyone’s job”
phenomenon to be adopted at all levels of the organization including managers,
supervisors and workers [28]. A comprehensive definition of the safety culture could
be: the beliefs, values, attitudes, experiences, norms, interpretations, assumptions,
responsibility perception, behavioral patterns, commitment to and efforts to enhance
health and safety that is shared everybody working in the workplace and that shapes

the behaviors towards risks and the precautions taken against risks [29] [30].
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2.4.1 Measurement of Safety Culture

It is not right to distinguish workplaces as workplaces that have safety culture and
the ones that do not have safety culture. The safety culture matures passing through
different stages. Although the safety culture is not a concrete concept it enures in

every task carried out in the plant [26].

The measurement method for safety culture depends on how it is defined and the
approach to that definition. Safety culture can be measured by qualitative and
quantitative methods. Conventionally organizational culture is studied by qualitative
methods such as observations and interviews [26]. While, quantitative methods are
based on questionnaires that are evaluated statistically. Psychological and behavioral
dimensions can be studied both qualitatively and quantitatively. Both types of

methods have a potential to evaluate and test the theory [31].

The questionnaires have been widely applied to measure the safety culture.
Questionnaires are practical to apply and provide the opportunity to make
comparisons between groups. However, questionnaires are found insufficient in
relating the culture to behaviors and are not reproducible [32]. The questionnaires
might be limited in terms of the options to be picked. When the participant feels
difficulty in relating himself/herself to the choices provided, the reproducibility and
reliability of the multiple choice questionnaire might decrease. Hence, the
questionnaires should be prepared in a way where the participant will easily relate to
the choices. A good way to ensure this quality is to carry on interviews and receiving
the opinions of the professionals prior to preparing the questionaires so that the
situation that participants face with can be well reflected. That is why the tools
provided in this study are generated via interviews with the workers and the
questionnaires prepared were checked by the occupational health and safety and

mineral processing professionals.
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Qiao et al. (2005) [33] evaluated the data from the questionnaire applied in coal
mines by fuzzy systems. In a study carried out by Lu and Chen [34] a safety culture
questionnaire was applied to 306 mine workers from public establishments to
evaluate the rule following behavior. The results obtained from the questionnaire
were evaluated in fuzzy systems as well. Adoption of fuzzy systems could be
interpreted as a quest for handling the complicated structure of the safety culture.
Fuzzy systems might have been expected to compensate for the limits of a multiple

choice questionnaire.

According to Parker (2009) [35] the safety culture has such a complex structure that
is not possible to evaluate it by a single score. The method to be used to evaluate the
safety culture should be multidimensional so as to be extensive and to reveal the
complicated picture of strengths and weaknesses of the workplaces. Safety culture
maturity level based studies comply with this complex structure. The studies that
make use of safety culture maturity model determine the current safety culture level

of the workplace and provide the steps to be taken to improve the safety culture [36].

Foster and Hault (2013) [37] took the method one step further by combining it with
quantitative evaluation where the output of the field study was used as an input for a
questionnaire to be applied. This method brought the advantages of qualitative
approach and quantitative method together. For the workers to relate to the items
provided in the questionnaire it is essential to be attentive to use the specific jargon
used commonly in plants. Cooperating with the professionals from the field to
employ the right wording is of importance. The job specific jargon was included in
the tools developed iin this thesis study by the help of the interviews and professional
checks.

2.4.2 Safety Culture Maturity Model

The safety culture maturity model applied in different areas such as offshore oil
industry, mining and medical sectors can be credited back to Reason (1997) [30].
The model was further elaborated by Hudson (1999) [38], Westrum (2004) [39] and
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Parker (2006) [40]. According to this model the improvement of the safety culture
can be analyzed at five different levels for varying dimensions. The safety culture
maturity levels are: namely pathological, reactive, bureaucratic, proactive and

generative. The explanations for these levels are provided in Table 2.2.
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Table 2.2. Safety culture maturity levels

Safety culture maturity

level Explanation
(approach)
There is no interest in occupational health and safety. The major
causes of accidents are thought to be carelessness, inattentiveness
and violation of rules. A scapegoat is sought in case of occupational
Pathological accidents [39]. There is no safety communication [38]. Information

(Why spend time and
money on safety?)

is important only when it serves for the interest [32]. The approach
to safety issues is “accidents happen, the job is dangerous”. The
workers are intimidated about the communication on occupational
safety issues [35].

Reactive
(Occupational accidents
are important, we do
what is necessary when
an accident happens)

The occupational accidents are taken seriously upon an incident.
The awareness increases upon the accident but ceases with time.
The feed backs related to occupational safety are not welcome. The
individuals communicating about safety are not accused but are
ignored. There is no system to deal with risks. Tasks related to
safety are chaotic. The safety responsibilities are not well defined.

Bureaucratic
(We have systems
established)

There is system established to manage the risks. The occupational
safety practices are seen perfunctory. The management is good in
terms with regulations, numbers and systems. There are many
forms, records and statistics to show that the firm is good at safety
issues. Everything looks good on paper but safety is not
internalized. Roles are well defined but are used to avoid
responsibility.

Proactive
(We prevent accidents
by taking precautions)

The risks are dealt with beforehand. Precautions regarding probable
accidents are taken. The feedback regarding safety issues are taken
into account. The workers communicating on safety are encouraged.
There is a sound communication network. The responsibility around
safety is shared.

Generative
(Safety is an intrinsic
part of every work done
here)

Occupational safety practices are internalized and well adopted
[38]. Information is sought. Failures are seen as opportunities to
improve safety. New ideas are welcome. High standards of
occupational health and safety are adopted by everyone. Workers
and managers are honest about mistakes. Everyone in the workplace
is responsible for safety.
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Fleming (2007) [36] developed the safety culture model for the off-shore oil industry
and reported the results to Health and Safety Executive (HSE). The model was
applied in oil industry by Parker et al. (2006) [40]. The method was applied in a coal
mine in the UK to reveal the strengths and weaknesses with the tool developed
(Mining Industry Risk Management- Maturity Chart). This final study proved the
method practical and useful to apply [37].

Furthermore, the method was applied in medical sector in the Manchester University
as a tool (MaPSaF) to measure the patient safety. MaPSaF was the first tool
developed to measure patient safety [35]. MaPSaF evaluated the safety culture in
nine dimensions determined specific to the branches like acute, primary care and

ambulance separately.

In safety culture maturity model the safety culture levels (pathological, reactive,
bureaucratic, proactive and generative) constitute the columns of a matrix while the
occupational health and safety dimensions constitute the rows. The dimensions
should be specific to the area of study hence they should be determined via

investigation. The dimensions used in different studies are given in Table 2.3.
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Table 2.3. Safety culture dimensions in literature

Researchers

Dimensions

Fleming (2007) [36](Oil
industry)

1) Commitment to safety

2) Training

3) Communication

4) Safety performance evaluation
5) Workforce involvement

6) Job conditions

7) Organizational learning

Parker et al. [40] (2006) (Oil
industry)

1) Benchmarks, trends and statistics
2) Audits and reviews

3) Incident / accident reporting; investigation, analysis
4) Hazard / unsafe act reports

5) Work planning

6) Contractor management

7) Competency, training

8) Work site job safety techniques
9) Safety checks

10) HSE department

11) Reward system

Parker (2009)
(Health industry-Patient
Safety-Ambulance )

1) Commitment to continuous improvement

2) Priority given to safety

3) What causes patient safety incidents? How are they
identified?

4) Investigating patient safety incidents

5) Organizational learning following a patient safety
incident

7) Communication

8) Staff education and training and safety issues

9) Team working and safety issues

Foster and Hault (2013) [37]
(Mine Industry)

1) Leadership and accountability

2) Policy and commitment

3) Risk and change management

4) Legal requirements

5) Objectives, targets and performance measurement
6) Training, competence and awareness
7) Communication and consultation

8) Control of documents

9) Operational controls

10) Emergency procedures

11) incident investigation

12) Monitoring, auditing and reviews
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The cells of the matrix (Table 2.4) are filled up in the interviews carried out with
workers. During the interviews the questions prepared to gather information about
each intersection of culture levels and dimensions are asked either in an order or

according to the state of play of the interview.

Table 2.4. Safety culture matrix template

Levels
Pathological | Reactive | Bureaucratic | Proactive | Generative

Dimensions
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
Learning from
occupational
accidents /near
misses
Communication
and feedback
systems
Occupational
health and safety
trainings

The questions of the semi-structured interview for the current thesis study were
addressed in the following form for each dimension and safety culture maturity level

intersection where the underlined sections are changed for each cell:
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“How do you think occupational health and safety is improved continuously

[dimension 1] in a mineral processing plant with approach “Why spend time and

money on safety?” [pathologic level] to safety”

The preparation of the matrix by interviews is the qualitative part of the work. While,
applying the questionnaire obtained by converting the matrix is the quantitative part.
In order to convert the matrix into a questionnaire, the columns of the matrix i.e. the
safety culture maturity levels, are given as the choices for the question “Which of the

following choices is closest to the plant you are working” for each dimension.
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2.5. SAFETY LEADERSHIP

Safety leadership is considered effective in decreasing human error and incidents;
indeed management leadership is regarded as a key element in safety in workplaces
[41]. It is defined as ‘‘the process of interaction between leaders and followers,
through which leaders can exert their influence on followers to achieve
organizational safety goals under the circumstances of organizational and individual
factors” by Wu (2008) [42].

The leadership studies focused on different leader groups from managers, senior
managers to supervisors. There are a few safety leadership practices listed in
literature. For instance according to Carrillo and Simon (1999) [43] there are six
crucially important practices: 1) to make the case for change, 2) to create a shared
vision, 3) to build trust and open communication, 4) to develop capabilities, 5) to

monitor progressand 6) to recognize accomplishments.

In another study conducted in off shore oil production worksite the most critical
leadership practices were revealed to be visibility at the worksite and leading by
example; developing open, honest and trusting relationships with the workforce;
workforce involvement and empowerment in planning and decision-making, thereby
increasing workforce ownership and responsibility of safety performanceand being

proactive about safety [36].

The safety leadership studies make use of scales developed and tested for reliability.
In a study conducted in Taiwanese University [44] a highly reliable scale (Cronbach
Alfa =0.971) was developed and was named as safety leadership scale (SLS). The
subscales were determined as safety coaching, safety caring and safety controlling.
The scale included 19 items covering afore mentioned leadership qualities.
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2.6. A GENERAL OVERVIEW OF BEHAVIORAL SAFETY

It is a fact that engineering solutions are quite effective in elimination of
occupational hazards and risks but they do not suffice in all types of safety issues.
Behavioral safety approaches remain important specifically when risky behaviors
persist even after all such controls have been implemented [45]. Indeed, in practice
human errors are considered to be involved in all accidents [24]. This realization puts

an emphasis on the human factor in occupational safety.

Behavioral safety dates back to 1930s when Herbert W. Heinrich claimed that
considerable amount of the injuries that occurred at work were due to unsafe actions
of the workers. For the reduction of such incidents Heinrich suggested that human
based solutions be employed to support engineering solutions. Several studies
working on effectiveness of human factor based interventions on injury reductions

supported this view [45].

Although human error plays a major role in occupational accidents, the situation
should not be interpreted as the operators are to blame as the sharp end. Focusing
merely on the individual is not considered as effective as adopting a systems
approach [46]. Operator’s act is considered as the visible active part of what happens
in a work accident. The error committed by the one on the sharp end of an operation
is called an active error. This type of error takes place closest in time and physical
space to the accident, incident or close call [23]. Nevertheless, there are also latent
errors arising from manager decisions, unsafe situations not revealed until they

coincide with an active error. Latent factors are rather organizational than individual.

According to Reason (1993) [29] the latent factors resemble the latent pathogens in
the human body not taking over or even realized until one day a condition triggers
their upcoming. As a result incidents regarding occupational safety are prevented

when this alignment of active and latent are prohibited by the defenses or barriers.
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2.6.1 HUMAN ERROR AND VIOLATION

Errors and violations are distinguished by the “intention” concept and are dealt with
by significantly different solutions than each other. Error is defined as an action that
cannot achieve the intended goal. On the other hand, violations are committed
“willfully” [46]. According to Reason (1993), errors take place based on cognitive
processes of individuals whilst violations are related to the social context [29].

Errors are rather difficult to detect since they are committed unknowingly and the
one committing the error is unaware of the situation [46]. Furthermore, errors are
viewed as symptoms of the fallacies in the higher levels of organizations and as
consequences rather than causes [47]. Thus, it is significantly important to get an
understanding of the context that brought about the error in order to have a control on
its reoccurrence [48]. Here, good classification of the human error would come in
handy.

Norman (1981) [49] was the first researcher to differentiate slips from mistakes
within human error concept. Embrey (2005) shared a similar approach [50].
Rasmussen (1986) [51] classified human error into three as: skill-based, rule-based
and knowledge-based (SRK approach) errors while Reason [52] took the
classification one step further bringing in slip, lapse, mistakeand violation
classification in his studies. The intention situation, together with the level of
conscious control over activities was used to define the type of human error [50].
Figure 2.2 displays the classification of human error according to Reason
(reproduced from Embrey (2005) [50] and Oppenheimer and Shinar (2005) [53]).
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Figure 2.2 Classification of unsafe acts

In Skalle’s (2014) [24] study an additional intentional status was added as “non-
intentional” behavior which implies the activities that are involuntary. In this study
intentional and non-intentional activities were regarded as active errors while

unintentional errors were seen as latent errors.

In the study carried out by Patterson (2010) [8] where 508 mine accidents between
years 2004-2008 were investigated for human factor at different levels as a part of
HFACS-MI, it was seen that 94.7 % of the cases were associated with unsafe acts.
The most common error type was skill based error ensued by decision errors,
violations and perceptual errors for all the years except for 2008. It was found that in
2004, 6 out of each 10 cases included at least one skill-based error while 5 of each 10
were due to decision error. At least one violation and perceptual error were involved

in only 1 out of every 10 cases.
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The reasons producing errors and violations vary greatly. The conditions inviting
error can be summarized as high workload, inadequate knowledge / ability /
experience, poor human machine interface design, inadequate
supervision/instruction/leadership, stressful working environment, mental state of the
operator (fatigue / boredom). The conditions preparing the background for violation
are lack of safety culture, poor morale, over optimistic beliefs about bad outcomes,
violation condoning laws, macho attitudes of the workers, meaningless rules applied
[48].

Since the reasons and sources for different type of unsafe acts vary, the soltions
should vary as well. It is possible to reduce errors by periodic trainings, memory
aids, user-friendly human-machine interfaces. On the other hand, reduction of
violations relies on remedies aiming at changing attitudes, norms, beliefs which is
possible by a shift in safety culture [53]. However, certainly the first step should be

the detecting what type of unsafe acts are prevalent in a workplace.

2.6.1.1. Skill Based Error
Skill based responses are automatic in a sense and necessitate little or no conscious
attention put into work i.e. no cognitive monitoring is needed [24] . In such responses
decision making is simple [46] and little feedback is seen sufficient [50]. The activity
is highly practiced thus only the physical skills developed and hand-eye coordination
is needed. Skill based activities are characteristically reapplication of past
experiences whenever needed. Previous experiences and familiar information are
processed quickly. Since preprogrammed behavior sequences are ready to use,
conscious attention of the mind is not required [50]. Embrey (2005) [50] stated that
these responses were initiated by a certain event; for instance operating a valve due
to a procedure and then the task is automatically performed with little or no

conscious thought.
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Skill based errors occur when a momentary attentional slip takes place in routine
actions in familiar environment. They may be classified as attention failures, memory
failuresand technique errors. Some of the skill based errors in railway conducting are
visual scan pattern breakdown, turning switches on/off in an unmeant manner,
omitting items in checklists [23]. Such errors may also be seen in use of tools,
equipment and personal protective equipment and occur when skills do not suffice
for the goal oriented task [8]. Moreover, not changing the habits in accordance with

the situation changes may produce skill based errors [50].

The skill based errors are classified as “slips and lapses™ in another study in a similar
way [24]. Slips are attentional errors. In slips the intention is correct but a failure
takes place during the activity to achieve the task. Slips are seen as misapplied
competence. When the process is smooth, known to the operator and automated, the
goal is expected to be reached by application of automatic behaviors [24].
Nevertheless, when there are unfamiliar activities included in a familiar context and
distractions take place; slips are to be expected. Lapses are memory failures and the
action is not carried out at all. A good example to explain slips is stepping on the
break while driving instead of stepping the gas pedal of the car. While leaving the
headlamps of the car on exemplifies lapses. When a worker treats the wrong reactor
next to the actual one to be treated, a slip may have occurred or the reactors are
poorly labeled [50]. When the worker completely forgets to treat a reactor he is said
to have had a lapse.

2.6.1.2. Rule Based Error
Rule based responses resemble skill based responses in their largely automatic nature
[46]. However, this time the source of action is the learned rules rather than
internalized practice. The level of conscious control is more than the skill based case
[50]. The rules are learnt in theoretical trainings, hands on trainings or by working

with experienced operators. There is an intended action but the intended plan is not
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right. Rule based response takes strength from previous successful applications of the
rule [24].

Rule-based errors, mistakes, occur when the rule is not known well, when the
situation is not evaluated correctly and the rule that does not match the situation is
applied. They are less common than slips and lapses but are more difficult to identify

and are more dangerous [24].

Decision making in the rule-based level is more complicated that in the skill based.
There is a stage that the operator refers to the rule repertoire to select the appropriate
rule before taking action. If the rule that matches the situation correctly is picked, the
goal is achieved. Nonetheless, either going with the wrong rule or failing to apply the
right rule in correct way leads to error. Thus, the situation should be categorized
correctly [46]. Mistakes arise from the planning level not the action level. There may
be a tendency to mold the situation to comply with the known and previously

successfully applied rules.

There are also the decision errors seen in literature explained to be somewhere
between knowledge and rule-based errors. In decision error the behavior towards the
goal is conscious however the plan turns out inappropriate for the case [8]. Decision
errors are categorized as: procedural errors, poor choices and problem solving errors
[23]. They were mostly seen as procedural errors but misinterpretation of the
information may also be seen. The operator is assumed to know the procedures yet
he/she may not know or may have started to forget it. Other than that, in the mine,
the operator may fail to assess the hazards correctly and to take the right action. This

usually occurs when operators underestimate the risk of their decision [8].

2.6.1.3. Knowledge Based Error
Mistakes may also occur on the knowledge based level. Here in knowledge based

response, cognitively an analytical process takes place. There is considerable effort.
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Conscious mental activity is high and decision making is complex. The conscious
thought in this mode is best understood when an inexperienced operator performs a
task or when an experienced one faces a novel situation [50]. There is a considerable
mental effort and responses are slow. The unfamiliar issue should be identified and
possible outcomes should be determined continuously while trying to choose the
right strategy to handle the situation [46]. Feedback from the applied strategy should
be evaluated [24].

Experience is important in knowledge-based performance and it “can neither be
taught nor substituted for — it merely comes with time” [8]. In knowledge based
errors wrong intentions may come up due to lack of knowledge or incorrect
evaluation of the situation. Having operational blindness and overconfidence in the
correctness of the knowledge produce such wrong intentions [50]. Moreover;
workload and stress negatively affect the success of knowledge based responses [50].
Knowledge based errors may also come up when the operator focuses on only one

aspect of the situation ignoring others.

A typical example for knowledge-based errors may be accelerating the car while the
right choice would be stopping the car to avoid a crash. Sometimes wrong decisions
may be made when there is more than one situation and all the situations are

considered superficially but none is completely handled [50].

Patterson (2010) [8] who studied human factor analysis and classification for mines
defined another error called perceptual errors: These errors arise when sensory input
is degraded as is often the case when working underground, in poor weather, around
noisy equipment, or otherwise sensory impoverished environments. Dusty and noisy

working environments do exist in some of the preparation plants.
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2.6.1.4. Violation
The violations are classified into different categories in the literature. Most
comprehensive categorization classifies violations into 4 as routine, optimizing,

exceptional and sabotage.

Routine violations are also referred to as “bending the rules”. This type of violation
is rather habitual. Such violations take place when the management system is tolerant

to rule invasion.

Optimizing violations are committed when the working goal is prioritized over

safety. These violations may even be encouraged by the management.

Exceptional violations are voluntarily breaking the rules in case of an extreme

situation like a natural disaster or if one are in serious danger.

Sabotage type violations are committed willingly to give harm to the establishment.

2.6.2 Step Ladder Model and GEMS (Generic Error Modeling System)

There are distinct differences between different human errors. Yet, in the course of a
problematic task the operator may pass through these three response stages (namely
skill-based, rule-based and knowledge-based). Rasmussen (1986) [51] came up with
the step laddering model (Figure 2.3) to systematically explain this flow of
responses. In Figure 2.3, the dotted lines show the usual short cuts that allow
particular stages in the information processing sequence. On the other hand, the solid
lines represent the regular path to follow. For example to reach the knowledge-based
stage the worker passes through the boxes below. Immediate recognition of the
problem will lead the operator to respond on the skill-based level. However, if the
problem is not that obvious rule based level is referred to and then application of the
procedure is again at the skill-based level. If the problem is rather novel and the rules

do not come in handy and a unique solution is to be searched for situation evaluation
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and planning would be needed which lies in the knowledge-based level. The dotted

lines stand for the feedbacks from the system.
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Figure 2.3 Decision-Making Model (adapted from Rasmussen (1986)) including
feedback [50]

What is more, Oppenheim and Shinar (2011) [53] combined the work of Rasmussen
(1986) [51] with the hierarchicalal model of Michon (1985) [54] for a thorough
understanding of GEMS. GEMS aims at describing how one passes from one stage
of information processing to another (skill, rule, knowledge) while performing a task
(Figure 2.4) [50].
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Figure 2.4 Dynamics of Generic Error Modeling System (GEMS) ( [50] from Reason
[52])

2.6.3 Solutions for Human Error

Suggesting solutions for different groups of human errors is only possible by good

understanding of the above explained level passages and adopting a rather systematic
approach.

Embrey (2005) [50] reports that recovery is quick and efficient in the skill-based

mode since the operator will be aware of the consequence expected and will receive
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an immediate feedback in return for the slips and he emphasizes the significant role
of feedback system. The feedback may be in the form of auditory and visual
warnings and may remind the operator that a step is/is not completed [8]. In
prevention of skill-based errors, these aids would be more beneficial than a training
to be given. For attention failures (slips), memory failures (lapses) and technical
skill-based errors; job tasks and responsibilities need to be improved, workspace
should be enhanced, practices and procedures, rule books, instructions and all written

job aids as well as tools and equipment ought to be bettered [23].

In rule-based decision errors, didactic trainings are expected to be functional.
Furthermore, checklists may be used as procedural aids. In case of the decision errors
that promote risk taking behaviors, especially in high-risk industries for the operators
to correctly identify the hazards, the training should include scenario based parts with
visuals of potential hazards. Besides, the warnings reminding the potential hazards
should be used [8].

Standard operating procedures (SOP) are reported to be helpful in recognition and
reduction of errors of this sort. However, having these procedures would not suffice,

the culture to follow them should be implemented as well [46].

In the case of either rule-based or knowledge-based mistakes, operators have a
tendency to be led by their expectation rather than feedback which may make them
feedback blind. The mindset syndrome prevents them to see the disconfirming

evidence [50].
Added to procedural and training improvements, personal protective equipment

should be in accordance with the needs of the operators and be available where
needed [23].
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Pair work is of importance in all types of errors since the errors are unintentional and
not easily recognized by the one who commits them. Hence, team trainings should be

included in the training program [46].
Certainly the attitude of the management is of crucial importance. Management’s

approach to prioritize safety over mission would encourage the workers to stay in the

safe zone while making decisions [46].
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CHAPTER 3

DEVELOPMENT AND APPLICATION OF SAFETY CULTURE, SAFETY

LEADERSHIP AND UNSAFE ACT QUESTIONNAIRES

The relationship between safety culture and workplace safety, direct and indirect
effects of safety culture on accidents and injuries are focus of attention in
occupational safety area. Safety culture questionnaires, one to one interviews with
the workers and related observation check lists have been used in work organizations
in order to reduce the accidents. Yet, the safety culture dimensions are sector
specific. Therefore, the first objective of this research study is to apply a safety
culture frame work generated specifically for mineral processing and coal
preparation plants. With this aspect current study is the first one investigating the

safety culture in preparation plants with a sector specific tool developed.

The second objective is to investigate the effect of leadership factor on safety. A
previously applied questionnaire [42] was translated and applied to understand the

effect of leadership perception on work place safety and unsafe act.

The final objective was to generate an unsafe act scale based on Reason’s algorithm
[52] applicable in preparation plants in the light of information collected through
literature survey as well as the views of experts. The effects of safety culture and
leadership factors on unsafe acts and accidents were investigated deeply by

correlation, regression and mediation analysis.
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3.1. STUDY 1: Developing the Safety Culture Questionnaire
3.1.1 Aim of the study

The aim of the present study is to develop an instrument to measure the safety culture
maturity level in preparation plants. As mentioned before a workplace may be at one
of the safety culture levels (pathological, reactive, bureaucratic, proactive or
generative) in different dimensions of health and safety. The health and safety
dimensions differ from sector to sector or even from workplace to workplace.
Hence, the health and safety dimensions for coal preparation were determined by
literature review and by the contribution of health and safety professionals working
in the field. Semi structured interview questions were developed according to the
pre-study preparations. The tool developed was formerly used in another study
(dissertation [55] for expertise in Health and Safety of Ministry of Labor and Social
Security). The data regarding safety culture in coal preparation plants was partly
taken from that study.

3.1.2 Determination of the Dimensions and Interview Questions

For the dimensions and related questions to be comprehensive; the health and safety
legislation in Turkey, the causes of the accidents in the coal preparation plants of
Turkish Hard Coal Enterprises between the years 2003-2013 were overviewed.
Moreover the questions were based on the occupational standard published by Board
of Occupational Competency, Turkey and the studies in literature [35] [36] [40]. The
dimensions were checked by 6 mining engineers (2 engineers working at preparation
plants, 2 official inspectors, 2 occupational safety experts) and were revised based on
their feedbacks. The dimensions determined in this study are given in Table 3.1. The

questions were open ended questions type.

The first dimension “Continuous improvement of occupational health and safety”
covered issues such as commitment of the management to health and safety and
carrying the health and safety policy into action by defining and monitoring health

and safety goals.
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Priority of occupational health and safety dimension was to comprehend the safety

production relationship.

Table 3.1 Occupational health and safety dimensions

Dimension . L
Code Dimension title
SC1 Continuous improvement of occupational health and safety
SC2 Priority of occupational health and safety
sc3 Occupational accidents /near misses and reporting such
incidents
SC4 Investigation of occupational accidents /near misses
SC5 Learning from occupational accidents /near misses
SC6 Communication and feedback systems
SC7 Occupational health and safety trainings
SC8 Occupational safety in regular tasks
SC9 Equipment and general state of the plant
SC 10 Preparedness for emergency cases

The reporting systems and reporting culture was investigated at the third dimension.
Here, the common means of reporting in the plants were questioned. In the literature
this dimension was listed together with incident investigation. However, it is
regarded as a separate dimension in this study since the replies were expected to be
rather detailed.

In the fourth dimension when/ by whom and how the incidents and near misses were

investigated were questioned.
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Learning from occupational accidents/near misses dimension questioned how the
knowledge gathered from the investigation was shared. The means employed to learn

organizationally from the events experienced were to be found out.

The dimension “Communication and feedback systems” was about how open the
communication on health and safety was. The possibility of sharing complaints and
advices with the supervisor, whether or not the feedbacks were given was also

investigated in this dimension.

In dimension about the trainings the physical conditions of the training rooms, the
instructors, visual quality of the trainings and the quality of the training content were

questioned.

In the “Occupational safety in regular tasks dimension” the degree of interlacing of
daily tasks and safety was investigated. The precautions taken in daily works were

questioned.

The ninth dimension about the physical state of the plant and the equipment was
added although such a dimension did not appear in the literature. The preparation
plants ranged significantly in terms of physical conditions. Even the decision on
whether or not the working conditions were bettered is based on the dominant
atmosphere at the workplace and the approach of the management to such

enhancements.

The final dimension was reserved to emergency preparedness in order to understand
the approach and strategy towards the plants to rarely occurring health and safety
occasions.

The questions that the interview based on were prepared so as to hold space for the
interviewee to give detailed information but not to convey the answers. The list of

the questions is provided in Table 3.2.
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Table 3.2 Safety Culture Matrix-Interview questions

OHS dimension Questions

1. Continuous e How are the investments on OHS planned and applied?
improvement of e What is the major aim of OHS investments?

occupational e What is the managements’ approach to provide a safe and
health and safety healthy workplace to workers?

e Which ways are followed to improve the current status of
OHS in the workplace?

e What are the goals related to OHS?

e How are the activities related to OHS monitored?

e How do the employees and the employer contribute to the
improvement of OHS?

2. Priority of e How seriously are the OHS rules taken?
occupational e Who are expected to behave in compliance with these rules?
health and safety o How are the OHS tasks carried out (risk assessment,

exposure measurements)?

e Who is responsible for OHS?

e Do workers know the hazards of their job?

e How does the employees and employer react in case of an
instant apparent danger?

3. Occupational e What are the common hazards? What kind of near misses
accidents /near and accidents may take place?
misses and e What is the approach against OHS incidents?
reporting such e How do the employees behave when an incident takes
incidents place?

e Towhom is the incident reported and how?

4. Investigation e What takes place when an accident, incident, near miss or
of occupational unsafe act or behavior is reported?
accidents /near e Who investigates the work accidents and near misses?
misses e Who are referred for information upon an accident or near
miss?

e When and how is the investigation carried out?
e Why are the incidents recorded?
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Table 3.2 Safety Culture Matrix-Interview questions (cont.)

5. Learning from
occupational
accidents /near

How the OHS are related incidences evaluated?
How is the information obtained from the investigation put
to use?

misses How is the information gathered from the investigation
shared with the employees?
With whom this information is shared?
6. How do the employees share their complaints and
Communication suggestions related to OHS?
and feedback In what different ways does the communication take place
systems between the management and employees?

7. Occupational
health and safety
trainings

How is the quality of the trainings?

Who delivers the trainings?

In what physical conditions are the trainings carried out?
How often are the trainings repeated?

How do the employees benefit from the trainings?

How important are the OHS trainings?

Who participates in these trainings?

8. Occupational
safety in regular

How is the workload?
Is there time pressure?

tasks What are the OHS precautions related to your tasks?
How seriously are these precautions taken?
9. In what condition is the equipment in the plant with regards

Equipment and
general state of
the plant

to OHS?

How well-organized is the plant?
How is the ground (wet, muddy, dry)?
How are the stairs in the plant?

10. Preparedness
for emergency
cases

How are the emergency teams determined?

How do the emergency teams work in case of emergency?
How do the employees and teams prepare for states of
emergency?

How are the emergency drills carried out?
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3.1.3 Interviews

Semi-structured interviews were carried out based on afore given question list and
the interview tools prepared. Interviews took about 60-90 minutes and were carried
out one to one in the offices provided by the employers. The information about the

plants where interviews took place is given in Table 3.3.

Table 3.3 Coal preparation plants in which interviews took place

Number of Capacity ]
Plant Washing method
workers (Mton/year)
Heavy medium drum, flotation,

Plant A 35 1.5 heavy medium cyclone
Plant B 40 1.1 Jig

Heavy medium bath, heavy
Plant C 22 2 medium cyclone

Heavy medium bath, heavy
Plant D 21 2 medium cyclone

It was of importance to hold a trustworthy space during the interviews. The questions
were addressed neutrally and leading or accusing manners were avoided. The
participants were allowed to reply the open-ended questions with his/her own words
based on their experiences in the current preparation plant as well as in the other
plants, the trainings that they got, the experiences they got to hear from their
colleagues. The interviewee was allowed take his/her time to think about the
question. As the interviewee finished answering a question; the interviewer

summarized the answer by reciting the interviewee’s words. Technical terms were
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avoided on purpose and sectorial jargon was adopted instead. The interviewer filled

up the previously formed matrix in accordance with the reply of the participant.

3.1.4 Coal Preparation Safety Culture Matrix (CP-SFM)

The answers of the employees to the interview questions were noted down on an
empty CP-SFM sheet (columns: of safety culture levels, rows: safety culture
dimensions). Saturation was reached and further interviews were not carried out
when the answers reached a point of consensus where differences between the
answers ceased. The answers from the different participants were compiled without
changing the gist and the wording.

The filled matrix was checked by one occupational safety expert mining engineer
from the industry, one OHS labor inspector from ministry and one mining engineer
academician from university. In these checks they were asked to consider the

following:

1: Does each the sentence in the cells fit in the related safety culture level?
2: Does each the sentence in the cells fit in the related safety culture dimension?
3: Are the explanations too broad or too detailed?

The matrix gained the final form after the revisions of the experts from the industry,

ministry and university.

3.1.5 The Safety Culture Questionnaire

The questionnaire (Appendix A) was prepared by summarizing the coal preparation
safety culture matrix. The columns from the matrix i.e. the safety maturity levels
were presented as choices. The participants were asked to choose the choice closest
to the plant he/she worked.
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3.1.6 Participants

3.1.6.1. The interview Participants

The CP-SFM questionnaire was developed by in-depth semi-structured interviews
(60-90 minutes) with 20 workers. Table 3.4 provides a list of occupations of the
interviewees. Multistage sampling that pays regard to homogenous distribution to

different occupational groups was employed in selection of interviewees. The

participants were selected based on occupation variety.

Table 3.4. Information about the safety culture interviewees

Number of

interviewees

The job in the plant

Tasks

Tasks related to occupational health and

1 OHS Professional
safety
1 Mining Engineer Production planning
3 Supervisor Supervising tasks and workers
_ ) Repair equipment and carry on periodic
3 Repair Maintenance )
maintenance tasks
Electricity o )
3 o Electricity system controls and repair
Technician
_ Taking samples from the band conveyor,
3 Sampling ) _
pulp or from sampling points
Check the equipment functioning,
unclogging (bunker, silo, feeder, crusher,
6 Other screen), cleaning and clearing material

around (band conveyor and screen),
carrying material and tools in the plant
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3.1.6.2. Safety Culture Questionnaire Participants

Since the safety culture is specific to the work process, safety culture questionnaire
was applied to a subgroup of the sample, namely to coal preparation plants only. The
large coal preparation plants employ more than 50 workers however most of the
plants are rather small and employ about 20 workers. There are 20-25 coal
preparation plants in Turkey. Hence the population size was assumed as 900
considering the number of coal preparation plants and average number of workers
per plant.

The z score for 99% confidence interval is 1.96. Based on the assumption of
homogeneity of the population in terms of unsafe acts p and g values were assumed
equal (.5). For an error margin of 10% (d=.1) the sample size was calculated as:

_ N*P+Q*Zgos

N—D)rd? Equation 3.1

_ 900 % 0.5 * 0.5 * 1.963

G0 o 9617297

Where

N: population size

n: sample size

p: percentage picking a choice

qg: percentage not picking a choice (1-p)

Z: Z score value for the confidence interval of 99%.

d: error margin

98 participants filled up the safety culture questionnaire. Related descriptive statistics

is given in Table 3.5.
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Table 3.5.

Descriptive statistics for age, experience and weekly working hours for

coal preparation plants

] Weekly
Experience ) Age
Working
(years) (years)
Hours
N Valid 74 90 94
Missing 24 8 4
Mean 9.64 48.46 37.58
Std. Deviation 8.473 3.317 7.708
Minimum 1 40 20
Maximum 34 58 54

The mean working experience was around 9.64 years with a maximum of 34 years
(Figure 3.1). More than 40% of the workers had a working experience in the plant
less than 5 years. Around 12% of the workers had a working experience more than

25 years.

41
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Figure 3.1 Distribution of experience of the participants of safety culture study
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The working hours in these coal preparation plants changed between 40 to 58 hours.
The average weekly working hours (>48) exceeded the normal weekly working
hours (45) declared in Turkish Labor Law [56]. Thus overtime working could be
considered to be quite common in coal preparation plants. Moreover, according to
the legislations daily working hours cannot be more than 11 hours under no
circumstances. Among the coal preparation plants in this study only 10.6% of the
plants did not work overtime with working time <46 hours while 18% of the plants

worked more than 10 hours overtime (Figure 3.2.).

D N ©
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9% workers
w A~ O
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40-46 46-55 55-60
Weekly working hours

Figure 3.2 Distribution of weekly working hours of the participants of safety culture
study
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Figure 3.3 Age distribution of the participants of safety culture study

The ages of the participants ranged between 20 and 54 with a mean age of 37.58
years. The work force in the coal preparation plants was young since more than 60%
of the workers were younger than 40 years old. Less than 3% of the workers were
older than 50 years old (Figure 3.3).

3.2. STUDY 2: Safety Leadership Questionnaire
3.2.1 Aim of the Study

The aim of investigating the safety leadership is to develop an understanding about
the effect of leadership perception of the workers on the unsafe acts and work

accidents.

3.2.2 The questionnaire

The leadership scale was translated from a previous study conducted in Taiwanese
University [44]. The scale was comprised of 19 questions where the worker
evaluated his first order superior in terms of safety leadership behaviors.
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3.2.3 Participants

Cluster sampling which is commonly used when the target population is spread
across geography was employed to determine the number of participants to fill the
questionnaire since the plants under investigation is located in different areas of
Turkey. According to this sampling method equation 3.1 was used to calculate the

sample size.

According to 2013 data of Social Security Institution there are totally 140,000
workers working in coal, metal, industrial mines and mine quarries. Assuming a 5%
mineral processing and coal preparation worker ratio to total number of workers, the

population size would be around 5600.

The z score for 99% confidence interval is 1.96. Based on the assumption of
homogeneity of the population in terms of unsafe acts p and q values were assumed
equal (.5). For an error margin of 9% (d=0.09) the sample size was calculated as:

_ N+PxQ+Z s
TO(N-1)xd?2 e

5600 % 0.5 % 0.5 * 1.96§ s
(5600 — 1) * 0.092

Equation 3.2

=118.59 = 119

Where

N: population size

n: sample size

p: percentage picking a choice

g: percentage not picking a choice (1-p)

Z: Z score value for the confidence interval of 99%.

d: error margin
Although 119 participants would be sufficient with an error margin of 9%, 241

workers attended the questionnaire from 7 different mineral processing and coal

preparation plants which reduced the error margin down to 6.3%.
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The questionnaire was applied to 241 workers from 7 different mineral processing
and coal preparation plants. Table 3.6 displays the distribution of participants to
these plants. Table 3.7 gives the descriptive statistics for the demographic

information collected.

The average processing plant experience of the participants was 9 years with a
maximum of 34 years. More than 45% of the workers had a working experience in
the plant less than 5 years. Around 10% of the workers had a working experience
more than 25 years. 27% of the workers older than 50 years old had less than 5

years’ experience in the plant (Figure 3.4).

Table 3.6. Distribution of participant from the plants

Mineral Processing / o
Coal Preparation Plant Type of plant Number of participants
A Coal Preparation Plant 40
B Iron Ore Processing Plant 43
C Copper Ore Processing plant 19
D Coal Preparation Plant 19
E Coal Preparation Plant 43
F Coal Preparation Plant 30
G Copper Ore Processing Plant 40
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Table 3.7 Descriptive statistics for age, experience and weekly working hours

) Weekly
Experience ) Ages
working
(years) (years)
hours
N Valid 198 231 232
Missing 43 10 9
Mean 9.19 49.06 36.63
Std. Deviation 8.166 5.076 8.121
Minimum 1 40 20
Maximum 34 68 59
50
45
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< 30
S 25
; 20
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Figure 3.4 Experience distribution of the participants of safety leadership and unsafe
act study
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Figure 3.5 Distribution of weekly working hours of participants of safety leadership
and unsafe act study

The working hours of the participants changed between 40 to 68 hours for the
participants from different preparation plants. The ages of the participants ranged
between 20 and 59 with a mean age of 36.63 years. According to Turkish Labor Law
[56] working hours beyond 45 hours are regarded as overtime working. Thus it was
seen that overtime working was quite common in the mineral processing plants and
coal preparation plants under investigation. This was because the plants should
operate 7 days a week and workers have 1 day off during the week. Distribution of
weekly working hours is provided in Figure 3.5. Moreover, daily working hours
cannot be more than 11 hours under no circumstances. Among the plants in this
study only 25% of the plants did not work overtime while 10% of the plants worked
more than 10 hours.
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Figure 3.6 Age distributions of the participants of safety leadership and unsafe act
study

The work force in the preparation plants was young since more than 60% of the
workers were younger than 40 years old. Less than 5% of the workers were older
than 50 years old (Figure 3.6).

3.3. STUDY 3: Developing the Unsafe Acts Questionnaire
3.3.1 Aim of the study

The aim of the present study is to develop an instrument for measuring the frequency
of the unsafe acts including slip, lapse, rule based, knowledge based errors and

violations exhibited in mineral processing and coal preparation plants.

As mentioned previously slips (skill based) are attentional errors. Such errors may
take place in all tasks and even during walking from a place to place in the plant.
Lapses (skill based) are rather related to memory and are critical especially in tasks
related to checking the operability of equipment. Rule based errors and knowledge
based errors are rather significant in tasks related to repair and maintenance.
Violations, either routine or exceptional, occur when the worker intentionally breaks
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a rule. In order to develop this tool accident records were investigated, task lists for
mineral processing plants were overviewed and opinions of the professionals in the

field were recieved.

3.3.1.1. Occupational Accidents in Mineral Processing/ Coal Preparation
Plants

In order to determine the unsafe acts to investigate in the questionnaires, 49 accidents
in 3 coal preparation plants from 2003 to 2013 have been evaluated. The data was
used to determine the dangerous acts with regard to the tasks carried out. Moreover,
the dangerous equipment, units around which the accidents were most common was
evaluated while determining the questions. Besides, 6 fatal accidents that took place
in coal preparation plants in the U.S.A between 2007 and 2013 were investigated for

unsafe acts causing the accidents.

3.3.1.2. Accidents in Mineral Processing Plants in Turkey
For the questionnaire not to miss any act related to the occupational accidents in a
mineral processing plant the accident data of 3 coal preparation plants for the years
2003-2013 were evaluated. Moreover, the fatal accidents that took place in plants
were reviewed. In the three plants, the accident data of which was evaluated, six of
the 49 accidents took place around or related to band conveyors (121 work day
losses) (Table 3.8.)

There were 16 accidents of to slip/trip/fall occurring while walking on the wet or
rough ground (155 work day losses). Eleven accidents took place due to equipment,
3 of which were around the screen (89 workday losses apart from the fatal accident)
and one of these 3 was a fatal accident. (Table 3.9). The fatal accident took place
when the worker was caught between the band conveyor and the side rubbers of the
screen. Thus, in the questionnaire preparation stage there should be emphasis on

these areas.
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Furthermore, most of the accidents took place during repair and maintenance tasks
and while walking in the plant whereas the highest workday loss per accident is seen
in equipment check task. Hence, more detailed questions regarding these tasks were
included in the questionnaire. The accident data classified according to tasks is given
in Table 3.10

Moreover, task lists provided in literature were referred to so that every act of the

workers in the plant was covered. Such lists are provided in the literature survey

section.

Table 3.8. Accident distribution for the case study in accordance with the area or unit

'LAJ\?;Z Number of accidents | Workday losses Workday loss per accident
Band conveyor 6 121 20
Screen 3 (1 fatal) 7505 2502
Equipment 8 84 8
Floor 16 155 9
Silo 3 7 2
Other 7 53 8
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Table 3.9. Accident distribution for the case study in accordance with the task

_ Workday loss per
Work/task Number of accidents | Workday losses )
accident
Maintenance 14 (1 fatal) 7661 426
Equipment check 2 81 41
Unclogging 5 22 4
Walking 11 47 5
Cleaning and
) 3 26 13
clearing
Carrying tools and
ying ) 2 18 9
materials
Hand picking 1 15 15
Other 5 55 11

3.3.2 The Questionnaire

The questionnaire (Appendix A) was prepared by attributing related unsafe acts to
the tasks in the light of the accident data and task lists reviewed. There were 64
questions to be replied in accordance with the frequency of attaining the cited act by
the workers. Among these questions 22 were to catch violations (red in Appendix A),
9 were for slips (green in Appendix A), 13 were for lapses (blue in APPENDIX A),
18 were for mistakes (decision errors) (purple in Appendix A). Two of the questions

in the questionnaire (question 61 and 63) were positive questions.

The questionnaire was reviewed by six professionals (two OHS inspectors of
ministry, one OHS Manager, one occupational safety expert, one associate professor
in mining engineering department, one mining engineer working in a mineral
processing plant). The questionnaire was reshaped in accordance with the

suggestions of the professionals.
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3.3.3 Participants

The number of participants was determined via the same method as the participants
of Safety Leadership Questionnaire as 119 (Equation 3.1). The descriptive statistics
are also the same as study 2 since these two questionnaires were applied to the same

participants.

60 539 53.1
477 494

% of workers
oorw a1 W27

40
90.9 32.033.2

22.4
18.7

Figure 3.7 Distribution of workers amongst tasks in the plant

The preparation plant workers conduct more than one task in the plant. The tasks that
were most commonly carried out were checking the operability of the equipment
(53.9% of the workers), cleaning and clearing the working area (53.1% of the
workers), repair and maintenance (49.4% of the workers), unclogging (47.7 of the

workers), cleaning and clearing around the band conveyor (42.7% of the workers)
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and carrying tools and materials in the plant (41.1% of the workers). The distribution

of workers to different tasks is provided in Figure 3.7.

% of a(:(:identf4 5

25
20
15
10

Figure 3.8 Distribution of accidents amongst equipment and areas

24.5% of the accidents experienced in the last 3 years and reported within the
questionnaire were around the screen. The accidents caused by the man ways and
stairs summed up to 28.5%. The complete accident distribution in plants is given in

Figure 3.8.

3.4. STUDY 4: Analysis of the Data
3.4.1 Factor Analysis

Factor analysis is a statistical method used to collect the high number of items
describing variability under lower number of unobserved factors. In a way, factor
analysis provides the underlying bondage between different items in terms of
variation. Commonly principal axis factoring (PAF) is applied as the extraction
method. PAF seeks the least number of factors that can account for the common
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variance of a set of variables. The factor loadings display the degree of commonality
between the items under investigation. Loading displays the proportion of the
variance in that item explained by the factor. The items having a loading less than .35
were not included in the factor sets. The eigenvalues employed in factoring show the
explanatory importance of the factors with respect to the variables.

In this study, principal axis factoring with promax rotation was employed to seek the
commonalities among the questionnaire items in safety leadership and unsafe act
questionnaires. It was possible to analyze the relationships between different
variables by classifying the high number of factors (19 items for leadership, 62 items
for unsafe acts) in accordance with common backgrounds. Moreover, the factor

analysis was used to reveal the structure underlying these items.

3.4.2 Correlation Analysis

Correlation displays the mutual relationship between two or more variables. Positive
correlation means that the variables increase and decrease together. Negative
correlation shows that an increase in one variable causes a decrease in the other and
vice versa. The correlation coefficient gives the strength of the relationship and
changes between 0 and 1.

In this study, bivariate correlations between the demographic information, safety
culture, safety leadership, unsafe actand accidents were carried out. The correlataions
significant at the 0.01 level (2-tailed) and the 0.05 level (2-tailed) were evaluated.

3.4.3 Regression Analysis

The regression studies the effect of independent variables (denoted as x or V) or
explanatory variables on the dependent variable (y or DV). The beta coefficient

explains the degree of association on the dependent variable upon a unit change in
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the independent variable. Step wise linear regression applied in an automatic

sequence of tests was employed in the current study.

Hierarchical multiple regression was employed where “enter” method was used to
test the improvement of variables’ contribution to the model. In all these tests
demographic information (age, experience, weekly working hours) was entered in
the model initially as is typical in hierarchical multiple regression analysis and the

contributions of the secondary independent variables were analyzed.

Firstly the effects of safety culture, safety leadership and unsafe acts on accidents
were studied. Below given is a list of the dependent and independent variables
entered in these models (Table 3.10):

Table 3.10. Hierarchical multiple regression sets on the effect of safety culture,
safety leadership and unsafe acts on workplace accidents

# DV IV (first step) IV (second step)
1 Safety Culture
Demographic : .
Total Number of - tg p( Dimensions
information (age, .
o | accidents in the last 3 _ gkl Safety Leadership
experience, wee
years P _ y factors
working hours)
3 Unsafe act factors

Secondly the effects of safety culture and safety leadership on each unsafe act were
studied by hierarchical multiple regression where the demographic information was
added initially to the model. Below, the DV, IV distribution of these models is
provided (Table 3.11):
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Table 3.11. Hierarchical multiple regression sets on the effect of safety culture and
safety leadership on unsafe acts

# DV IV (first step) IV (second step)
Equipment and material related
! perception error
5 Personal protective equipment
relevant routine violation Demographic
information (age, Safety Culture
3 Absentmindedness and lapses in experience, Dimensions
some tasks weekly working
A Exceptional violations due to hours)
production over safety approach
. Slips causing tripping jamming

and falling

Equipment and material related

° perception error
. Personal protective equipment
relevant routine violation Demographic
o Absentmindedness and lapses in informat.ion (age, Safety Leadership
some tasks experience,
) factors
. Exceptional violations due to weekly working
production over safety approach hours)
10 Slips causing tripping jamming

and falling




3.4.4 Mediation Analysis

Mediation analysis allows the differentiation of direct and indirect effect of an
independent variable (IV) on a dependent variable (DV). The coefficient “c” gives
the total effect of “IV”” on “V”. The total effect is composed of the direct effect (c’)
of “IV” on “DV” and indirect effect (a+b). Indirect effect is realized through a
mediator (M) (Figure 3.9). When ¢> ¢’ the occurrence of an indirect effect over

mediator is proved.

o
»

2

C

Figure 3.9 Basics of mediation

In this study the indirect effects of safety culture and safety leadership on the number
of accidents experienced in the last three years over unsafe acts were analyzed where
dependent, independent variable and mediator distributions were as given below
(Table 3.12):
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Table 3.12. Mediation sets on the indirect effect of safety culture and safety
leadership on unsafe acts

# DV Iv M
SC1:Continuous
1 improvement of
occupational health and
safety Equipment and
5C2: Priority of material related
2 occupational health and perception errors
safety
SC3: Occupational PPE relevant routine
3 accidents /near misses and violation
reporting such incidents
SC4: Investigation of Absentmindedness
4 Total occupational accidents and Iapses in some
Number /near misses tasks
of SC5: Learning from
5 accidents | occupational accidents Exceptional
/near misses violations due to
SC6: Communication and production over
0 feedback systems safety approach
4 SC7: Occupational health _ _
and safety trainings .S“_ps C_ausm_g
3 SC8: Occupational safety tripping Jammmg
in regular tasks and falling
9 SC9: Equipment and
general state of the plant
10 SC10: Preparedness for
emergency cases
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CHAPTER 4

RESULTS

4.1. FACTOR ANALYSIS

The factor analysis was applied to safety leadership and unsafe act data to evaluate

the underlying structure.

4.1.1 Safety Leadership

The data obtained on the safety leadership behaviors of the supervisors (foreman,
engineer, occupational safety expert) in mineral processing/coal preparation plants
with 19 items having 5- Likert type scale was evaluated. The item scores differed
from 1 (completely disagree) to 5 (completely agree) while “u.d” term in the scores
represented “not applicable” and was coded missing in the analysis. PAF analysis,
with promax rotation was employed to see underlying factor structure by virtue of
assumption that the items would correlate with each other. The data were analyzed
by Barlett’s sphericity test and Kaiser-Meyer-Olkin (KMO) measures to evaluate the
factorability. The analyses were factorable since KMO measure of sampling
adequacy (.942) was greater than .5 and Bartlett sphericity test was significant
(p< .05) (Table 4.1)

Table 4.1 Results of KMO and Bartlett’s sphericity test for unsafe act study

KMO Measure of Sampling Adequacy. 942
Approx. Chi- 4782.941
Bartlett's Test of pprox. Chi-Square 82.9
Sphericit Df 171
i Sig. 000
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The item scores differed from 1 (always) to 5 (never) while (u.d) represented “not

applicable” and was coded missing in the analysis.

According to the principal axis factor analysis 2 components (Table 4.2) were found
and these two factors explained 71.14% of the total variance (Table 4.3). The scree
plot (Figure 4.1) revealed a clear bend after 2 factors. The first factor had including
most of the items had a 56.64% share of this total variance and the second explained
the rest 14.49%. The first factor including 15 items could be named as “Leadership
coaching and caring” while the second one included the rest of items about
“Leadership awareness and effort” (Table 4.4) (the contents of the items are provided

in Appendix A).

Table 4.2. Pattern matrix for the five factors of leadership items

Item Factor
code 1 2

17 .898

19 .883

13 .869

110 .866

115 .864

15 .862

118 .856

117 .853

12 .852

116 842

11 .805

113 791

18 .784

16 .780

114 657

119

111 .994
112 992 Extraction Method: Principal Axis Factoring.

14 991 a. 2 factors extracted, 3 iterations required.
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Table 4.3 Total variance explained by the two leadership factors

Rotation
Extraction Sums of Squared Sums of
Loadings Squared
Factor o
Loadings
% of Cumulati
Total _ Total
Variance ve %
1 10.762 56.643 56.643 10.701
2 2.755 14.499 71.142 3.543

Extraction Method: Principal Axis Factoring.

a. When factors are correlated, sums of squared loadings
cannot be added to obtain a total variance.

Scree Flot

109

Eigenvalue
S
|

e

LN N I I | 1T T T 10 T L)
1.2 3 4 5 6 7 8 8 1011 12 13 14 15 16 17 18 19

Factor Number

Figure 4.1 Scree plot of factor analysis of leadership items
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Table 4.4 Distribution of items within 2 leadership factors

Factor 1 Factor 2
Leadership coaching and caring | Leadership awareness and effort
17 111
19 112
13 14

4.1.2 Unsafe Act

In order to determine the underlying factor structure of unsafe acts (slips, lapse,
mistake, violation), principal axis factor analysis (promax rotation) was applied on
the unsafe act questionnaire data from 241 participants. Missing values were
excluded list wise. The data included 64 items (assigned the codes al to a64 where a
represented “answer”) having 5 point Likert type scale. The item scores differed
from 1 (always) to 5 (never) while “u.d” term in the scores represented “not

applicable” and was coded missing in the analysis.

The data was analyzed by Barlett’s sphericity test and Kaiser-Meyer-Olkin measures
to understand the factorability. The data was found factorable since KMO measure of
sampling adequacy (.697) was greater than .5 and Bartlett sphericity test was

significant (p< .05) (Table.4.5). According to the principal axis factor analysis 5
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components with eigenvalue of greater than 1.0 were found. The factor loadings for
these components can be seen in Table 4.6 (item contents are provided in Appendix
A). These five factors explained 52.588% of the total variance (Table 4.7) (rest of the
total variance table is provided in the Appendix B). The scree plot (Figure 4.2)

revealed a clear bend after 5 factors.

Table.4.5 Results of KMO and Bartlett’s test for unsafe act study

Kaiser-Meyer-Olkin Measure of Sampling 697
Adequacy. '
) 5900.48
Approx. Chi-Square
Bartlett's Test of 9
Sphericity Df 1891
Sig. .000

Table 4.6. Pattern matrix for the five factors of unsafe acts

Factor Factor
1 2 3 4 5 1 2 3 4 5

a28 | .838 | -.205 | .164 -134 | a21 .359 .210

a30 | .738 -.246 | .180 105 al | -.199 | .355 216

a26 | .703 | -.116 | .125 a60 909 | -.174

a29 | .660 ab6 | -.118 | .201 .830 | -.146

ab4 | .591 243 | -.257 | .107 | a59 .185 .830 | -.190

a3l | .589 =324 | 217 223 | ad4 779

a23 | .578 .336 -152 | a45 .640 136 119
a33 | .576 194 ad0 101 .606 112

a24 | .529 226 ab2 | .284 | -.224 .565 251

a27 | .505 .266 as8 | -.152 | .112 541 271

ab3 A74 291 -101 | ad6 .168 513 278
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Table 4.6. Pattern matrix for the five factors of unsafe acts (cont.)

Factor Factor

1 2 3 4 5 1 2 3 4 5
al9 | .459 | .309 111 a4l | .248 454 137
a35 | .441 371 ab5 | .386 | -.105 428
ab7 | .429 -131 | 372 | a64 | .309 404 -174
az25 | .422 .379 a6l | .291 .389 191 -.142
a22 | .368 | .144 | .303 | -.162 | .192 | a37 871 -113
ab | .297 | .720 | .107 | -.278 a39 | .183 -.307 .862 120
a6 .695 al7 .158 591
a9 |-.152 | .694 | .165 a34 | .409 .226 -.353 494
al4 .681 | .209 a36 | .316 224 490 -.235
al5 | -.144 | .646 245 a32 | .379 | -.161 .201 441
a3 | .190 | .627 -.189 ad2 | 278 | -.146 145 439
al0 | .193 | .592 127 a43 | 335 | -.193 .185 .384 185
al6 | -.249 | 585 | .118 | .388 al8 | .273 .228 .361
al3 | .139 | 577 | .191 | -.131 a38 215
a7 | 123 | .570 -.105 .1214 a48 -.104 .933
a20 | .276 | .554 | -.156 126 | a47 126 797
all | -.142 | 527 | .125 318 a49 .740
a2 | .123 | 521 -173 | .107 | a5b1 123 122
a4 | 494 | 510 | -.235 | -.162 as0 195 .705
a8 501 103 Extraction I\/II:eatgg(:i:nI;rincipal Axis
a12 | 189 | 484 | 251 | 355 Rotation Method: Promax with Kaiser

Normalization.

a.

Rotation converged in 12 iterations.
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Table 4.7 Total variance explained by the five unsafe act factors

o Extraction Sums of Squared
Initial Eigenvalues )
Loadings
Factor _
% of Cumulati % of Cumulative
Total ) Total )
Variance ve % Variance %
20.80
1 ) 33.551 33.551 20.351 32.824 32.824
2 4.553 7.344 40.895 4.160 6.710 39.534
3 3.906 6.299 47.194 3.478 5.610 45.144
4 2.875 4.638 51.832 2.455 3.960 49.104
5 2.602 4.196 56.028 2.160 3.484 52.588

Extraction Method: Principal Axis Factoring.

Scree Flot

257

h

Eigenvalue
=
1

=
1

R

EEEEEEE0EEEEEREEEED)

T | LR SN L L P A N A
1 4 7 1013 1619 22 25 28 31 34 37 40 43 46 49 52 55 58 61

Component Number

Figure 4.2 Scree plot of factor analysis of unsafe acts
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4.1.2.1. Factors explaining unsafe acts

Each item was included under the factor on which it had the highest loading in the
pattern matrix. According to the pattern matrix the factors were classified as in Table
4.6. In differentiation of the items into the factors, items al, al2, a21, a22, a55, a61
and a64 were not included since the loadings were quite close for more than one

factor. The other factors excluded had eigenvalues less than 0.35.

The distribution of the total variance explained by these five factors was 32.82, 6.71,
5.61, 3.96, 3.48 (Table 4.7) from factor 1 to factor 5. By interpreting the related
items, the first factor could be named as “Underestimating the risk in non-routine
tasks”; the second one could be thought as representing “PPE relevant routine
violations”. The third factor covered “Absentmindedness and lapses in some tasks”.
Factor 4 included “Exceptional violations due to production over safety approach”
while the last factor could be governed by “Slips causing tripping, jamming and
falling”. Table 4.8 gives the list of the names attributed to the factors. The factors

were named in accordance with the common concept that the items shared.
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Table 4.8 Distribution of items within 5 unsafe act factors

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Equipment PPE Absentmindedness | Exceptional |  Slips
and relevant | and lapses in some | violations | causing
material routine tasks due to tripping,
related | violations production | jamming
perceptual over safety and
errors approach falling
al9, alo0, a40, al7, ad7,
a23, all, adl, a32, a48,
az24, al3, ad4, a34, a49,
azs, al4, a45s, a36, as0
a26, al5, a46, a3’7, asl,
az27, alo, as2, a39,
a28, az, aso, ad2
a29, a20, as8,
a30, a3, as9,
a3l, a4, a60,
a33, as,
a35, ao,
as3, ar,
as4, a8,
as?, a9,

75




4.2. RELIABILITY

In order to test the reliability of the questionnaire applied Cronbach alpha reliability
analysis was applied on IBM SPSS Statistics v22. The Cronbach alpha (o) for the

safety culture scale with 10 items was .932 which proved that the scale generated is

highly reliable (Table 4.9).

Table 4.9. Reliability analysis for safety culture

Safety Culture

(0]

N of ltems

932

10

For safety leadership act scale the Cronbach alfa values for the two factors were

greater than .8 which proved the scale to be highly reliable (Table 4.10).

Table 4.10. Reliability Analysis for 2 leadership factors

FACTOR 1

Leadership coaching and caring

FACTOR 2

Leadership awareness and effort

(0}

N of Items

o

N of Items

964

16

.996

3

The Cronbach Alfa values turned greater than .8 implying that the questionnaire

prepared was highly reliable for each factor of unsafe acts (Table 4.11).
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Table 4.11. Reliability analysis for 5 unsafe act factors

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5
Underestimating PPE relevant Absentmindedness Exceptional Slips causing
the risk in non- | routine violations | and lapses in some | violations due to tripping,
routine tasks tasks production over | jamming and
safety approach falling
N of N of N of N of N of
o o o o a
Items Items Items Items Items
904 15 888 15 915 10 835 7 904 5

4.3. CORRELATIONS

At this section bivariate correlations between different variables were analyzed. The
correlation of the demographic information with unsafe act, safety culture and safety
leadership were evaluated. Besides the correlations between total number of

accidents, unsafe act, safety culture and safety leadership were analyzed.

4.3.1 Correlations with demographic information

The correlation analyses between safety culture levels and age, experience, weekly
working hours showed that the safety culture levels did not correlate with the age
and experience of the participants. On the other hand, safety culture scores for all ten
safety culture dimensions correlated negatively with the weekly working hours

(Table 4.12) .

When the demographic information collected was analyzed for correlation with the
leadership factors it was seen that leadership coaching and caring scores correlated
positively with the experience of the workers (.169) while correlating negatively
with weekly working hours (-.186). On the other hand no association was determined
for leadership awareness and effort and demographic data (Table 4.12) .

When the bivariate correlation analysis between experience, age, weekly working

hours and unsafe acts were carried out; it was seen that there were not any significant
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correlation between the unsafe acts “PPE relevant routine violations”, “Exceptional
violations due to production over safety approach” and experience, age, weekly

working hours .

Nevertheless, there was significant correlation between the “weekly working hours”
and “Equipment and material related perceptual errors” (.172) and

“Absentmindedness and lapses in some tasks” (.190).

4.3.2 Correlations between unsafe acts and safety leadership and safety culture

When the bivariate correlations between the leadership factors and unsafe acts were
analyzed it was seen that the violation type acts -either routine (-.165) or exceptional
(-.208) were correlated with leadership coaching and caring. The perception and
memory errors; slips and lapses were not correlated with the leadership (Table
4.12) .

When the correlation of unsafe acts and safety culture core dimensions were
evaluated, it was seen that the second safety culture dimension on priority of safety
over production (-.295) and fourth dimension on investigation of accidents and near
misses (-.220) correlated negatively with equipment and material related perceptual

errors.

PPE relevant routine violations positively (.216) correlated with the continuous

improvement dimension which is an indicator of management commitment to safety.

Absentmindedness and forgetting some tasks while checking the operability of
equipment and electric works negatively correlated with the safety culture
dimensions regarding “reporting the incidents” (-.222) and “communication and
feedback” (-.251).

There was negative correlation between the exceptional violations and investigation

of occupational incidents (-.220).
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Interestingly, the slip type errors correlated with the safety culture in seven different
dimensions. Slip type errors correlated negatively with continuous improvement of
occupational health and safety (-.212), priority of occupational health and safety (-
.341), occupational accidents /near misses and reporting such incidents (-.245),
investigation of occupational accidents /near misses (-.327), communication and
feedback systems (-.293), equipment and general state of the plant (-.230) and

preparedness for emergency cases (-.269).

None of the unsafe acts correlated with the safety culture levels related with

dimension on training (Table 4.12) .

4.3.3 Correlations between the accidents and unsafe acts, safety culture and safety

leadership

The only unsafe act group associated with the occupational accidents in the last 3
years was slips causing tripping, jamming and falling (.232). The other unsafe act

factors did not correlate with the accidents that took place in the last 3 years

The number of accidents that occurred in the last three years in the preparation plants
associated significantly with leadership coaching and caring (-.205) and leadership
awareness and effort (-.213) in negative direction (Table 4.12).

4.3.4 Correlations between Safety Culture Dimensions and Leadership Factors

Correlation analysis between the leadership acts and safety culture dimensions
showed that some of the safety culture dimensions correlated significantly with the
leadership coaching and caring and leadership awareness and effort. The dimension
on continuous improvement of occupational health and safety did not have any
significant association with the leadership factors. The safety culture dimensions
about priority of health and safety over production, investigation of and learning
from incidents and emergency preparedness had no significant association with

leadership factors. These dimensions included the activities beyond the expectations
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of participants from the safety leaders (Table 4.12). Apart from these dimensions, the
correlations showed that the safety leader had a critical role in development of the
safety culture. For the leadership coaching and caring the correlation was in positive
direction for the safety culture dimensions occupational accidents /near misses and
reporting such incidents (.237), Communication and feedback systems (.301),
occupational health and safety trainings (.248), occupational health and safety in
daily tasks (.290) and equipment and general state of the plant (.311). Leadership
awareness and effort was positively correlated with the dimensions concerning
occupational accidents /near misses and reporting such incidents (.211),
Communication and feedback systems (.274), occupational health and safety in daily

tasks (.256) and equipment and general state of the plant (.309).
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Pearson Corr. 1
1.Experience (years) Sig. (2-tailed)
N 198
i Pearson Corr. -.229** 1
2Weekly working a7 =5 tailed) | 001
hours
N 195 236
Pearson 605%* | -087 | 1
3.Age (years) F:orrelat_l on
Sig. (2-tailed) 0 193
N 195 228 232
4. SC1:Continuous Pearson Corr. 067 | -.354** 1 1
improvement of Sig. (2-tailed) 568 0 349
occupational health N 24 94 90 03
and safety
5. SC2: Priority of Pearson Corr. 042 | -.261* 148 | .545** 1
occupational health Sig. (2-tailed) 723 011 163 0
and safety N 74 94 90 98 98
6.SC3: Occupational Pearson Corr. 025 | -.286**| .178 .692** | .680** 1
accidents /near Sig. (2-tailed) 832 .005 .093 0 0
m'sssjsha?:drgss{;mg N 74 94 90 98 98 98
7.SC4: Investigation Pearson Corr. 101 | -.269** 2 A99** | T40** | .623** 1
of occupational Sig. (2-tailed) 393 .009 .058 0 0 0
acc'?neir;t;é near N 74 94 90 98 98 98 98
8.SC5: Learning from| Pearson Corr. -.036 | -.269** | .093 A86** | 7T71** | .604** | [745** 1
occupational Sig. (2-tailed) 762 .009 384 0 0 0 0
acc'?neir;tszg near N 74 94 90 98 98 98 98 98
9.5Cé6: Pearson Corr. 138 | -.278** | 136 | .641** | .664** | .703** | .586** | .630** 1
Communication and Sig. (2-tailed) 241 .007 202 0 0 0 0 0
feedback systems N 74 94 90 98 98 98 98 98 98
1.SC7: Occupational Pearson Corr. 073 | -313** | .134 | .555** | .646** | .634** | 597** | .608** | .710** 1
health and safety Sig. (2-tailed) 534 .002 .208 0 0 0 0 0 0
trainings N 74 94 90 98 98 98 98 98 98 98
11.SC8: Pearson Corr. -01 [ -319**| -018 | .614** | .689** | .700** | .634** | .649** | .692** | .707** 1
Occupational safety Sig. (2-tailed) 936 .002 .865 0 0 0 0 0 0 0
in regular tasks N 74 94 90 98 98 98 98 98 98 98 98
12.SC9: Equipment Pearson Corr. -005 |-.381**| .064 | .509** | .502** | .588** | 569** | 512** | 501** | .691** | 599** 1
and general state of Sig. (2-tailed) 965 0 546 0 0 0 0 0 0 0 0
the plant N 74 94 90 98 98 98 98 98 98 98 98 98
13.SC10: Pearson Corr. .064 -.168 -048 | .311** | 419** | .362** | 491** | 377** | 433** | 488** | .336** | .469** 1
Preparedness for Sig. (2-tailed) 587 .106 .652 .002 0 0 0 0 0 0 .001 0
emergency cases N 74 94 90 98 98 98 98 98 98 98 98 98 98
14.Leadership Pfaarson (?orr. .169* | -.186** | -.028 183 17 237* 172 155 | .301** | .248* | .290** | .311** | .158 1
coaching and caring Sig. (2-tailed) .02 .005 .683 .083 107 024 104 143 .004 .018 .005 .003 134
N 190 224 220 91 91 91 91 91 91 91 91 91 91 228
15 Leadership Pfearson (_Zorr. -.019 -.128 -.092 151 17 211* 183 141 | 274** | 199 256* | .309** | 171 | .249** 1
awareness and effort Sig. (2-tailed) 798 .056 174 154 109 046 .085 .186 .009 .06 015 .003 108 0
N 189 222 218 90 90 90 90 90 90 90 90 90 90 226 226
16.Equipment and Pearson Corr. -085 | .172** | -125 -067 | -295 | -156 | -220° | -128 -,169 -,124 -,059 -,179 -,072 -.084 -.067 1
material related Sig. (2-tailed) 239 .009 .061 523 ,004 ,136 ,035 222 ,107 ,239 575 ,087 497 .206 314
perception errors N 193 228 224 92 92 92 92 92 92 92 92 92 92 226 225 233
17 PPE relevant Pgarson (_:orr. -.064 104 -.044 216*% | -.122 132 -.089 -.046 043 .026 102 .007 -002 | -.165* | -.045 | .558** 1
routine violation Sig. (2-tailed) 377 115 506 .036 24 203 393 .656 681 8 325 947 .986 013 499 0
N 195 233 229 95 95 95 95 95 95 95 95 95 95 228 226 233 238
18.Absentmindedness | Pearson Corr. -.033 102 -.06 -.115 -199 | -.222* | -.181 -068 | -.251* | -.089 -191 -171 -.096 -.123 -048 | .469** | .359** 1
and lapses in some Sig. (2-tailed) .648 126 372 27 .056 .032 .082 517 015 397 .066 102 .36 .064 AT72 0 0
tasks N 192 228 224 93 93 93 93 93 93 93 93 93 93 226 225 232 233 233
1_9.E>_<ceptional Pearson Corr. -172*% | .190** | -.114 .084 -.175 -082 | -.220* | -.062 -.148 -.014 .015 -.125 -174 | -.208** | -085 | .691** | 518** | .387** 1
\;/)Iroolgﬂc(:)t?(i: l;i;? Sig. (2-tailed) .018 .004 .088 427 .095 439 .035 554 .16 .896 .886 235 .097 .002 204 0 0 0
safety approach N 190 227 223 92 92 92 92 92 92 92 92 92 92 224 223 230 232 231 232
2.Slips causing Pearson Corr. 017 -.094 035 | -.212* | -.341** | -245* | -327** | -163 |-293**| -.17 -177 | -.230* | -.269* | -.002 =022 | .313** | 175** | 423** | 232** 1
tripping jamming and |  Sig. (2-tailed) 821 .169 616 .049 .001 022 .002 132 .006 116 101 .032 012 981 751 0 .009 0 .001
falling N 183 215 211 87 87 87 87 87 87 87 87 87 87 214 214 220 220 220 220 220
21. Number of Pearson Corr. -.110 217 .084 -.128 .079 -172 .081 105 -.022 137 -.096 044 126 -.205 -.213 146 .046 .068 77 034
accidents experienced |  Sig. (2-tailed) 77 .003 262 223 452 102 443 318 833 191 .363 677 231 .006 .005 .050 530 361 017 .662
in the last 3 years N 152 183 179 92 92 92 92 92 92 92 92 92 92 176 175 181 186 182 181 169

** Correlation is significant at the .01 level (2-tailed).

* Correlation is significant at the .05 level (2-tailed).

SC1-SC10: Safety culture dimensions
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4.4. REGRESSION

The relationships amongst demographic data, safety leadership, safety culture and
the unsafe acts were investigated deeply by regression analyses. Hierarchical linear
regression was employed and was applied with “enter” method where variables were
added successively and tested for the improvement of contribution to the model. The
demographic distribution data was introduced to the analysis formerly while unsafe
accidents, safety leadership and safety culture were added secondly.

4.4.1 Hierarchical Multiple Regression: Accident vs. Demographic Distribution

and Safety Culture

The relationship between the number of accidents in the last three years versus age,
weekly working hours, experience in the field and safety culture dimensions was
investigated by hierarchicalal multiple regression where safety culture dimensions
were added to the model in the second step. No significant relationship between the

safety culture dimensions and work accidents were encountered.

4.4.2 Hierarchical Multiple Regression: Accident vs. Demographic Distribution

and Leadership

The relationship between the number of accidents in the last three years versus age,
weekly working hours, experience and leadership factors was investigated by
hierarchical multiple regression where leadership factors were added to the model in
the second step.

The results showed that the age, work experience, weekly working hours and
leadership awareness and effort contributed significantly to the accidents experienced
(Table 4.13) (R? =.109, F (5, 135) = 3.292, p < .05). According to the model
leadership awareness and effort had a decreasing effect on the work accidents while
weekly working hours had an increasing effect. The other independent variables had

quite low beta coefficients (Hata! Basvuru kaynagi bulunamadu.).

83



Table 4.13 ANOVA for accidents vs. demographic information and leadership
factors regression

Model sum of df Mean F Sig.
Squares Square
Regression 9.096 3 3.032 1.601 192°
1 Residual 259.372 137 1.893
Total 268.468 140
Regression 29.174 5 5.835 3.292 .008°
2 Residual 239.295 135 1.773
Total 268.468 140

Table 4.14 Regression Coefficients for accidents vs. demographic information and
leadership factors regression

Unstandardized Standardized

Model o o T Sig.
Coefficients Coefficients
(Constant) B Std. Error -.719 A74
Age -1.430 1.990 .063 621 535
Work experience .010 .017 -.065 -.643 521
Weekly working
-.011 017 116 1.404 163
hours
Leadership coaching
_ .066 267 .061 246 .806
and caring
Leadership awareness
-.331 242 -.339 -1.370 173

and effort

a. Dependent Variable: Total number of accidents
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4.4.3 Hierarchical Multiple Regression: Accident vs. Demographic Distribution,
Unsafe Acts

No significant relation could be detected by hierarchical multiple regression of work
accidents in the last 3 years with age and experience. Only effective factor was found
to be weekly working hours and all unsafe acts were removed from the significant
model.

4.4.4 Hierarchical Multiple Regression: Unsafe Acts vs. Demographic

Background Safety Culture

4.4.4.1. Equipment and material related perceptual errors

Hierarchical multiple regression applied to evaluate the effect of safety culture
dimensions on the equipment and material related perception errors displayed no

significant relationship (p>.05)

4.4.4.2. PPE relevant routine violations
When the safety culture dimensions were investigated for their effect on PPE related
routine violations by hierarchical multiple regression it was found that there was no
significant relationship between routine violations and safety culture dimensions
(p>.05).

4.4.4.3. Absentmindedness and lapses in some tasks

When the relationship between the safety culture dimensions and absentmindedness
and lapses in some tasks was analyzed by hierarchical multiple linear regression it
was revealed that the safety culture had significant influence on these acts (R* =.340.
F (13.51) = 2.022. p < .05) (Table 4.15).
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Table 4.15 ANOVA for Absentmindedness and lapses in some tasks vs. safety
culture regression

Model sum of Df Mean F Sig.
Squares Square
Regression 214 3 071 165 .920°
1 Residual 26.446 61 434
Total 26.661 64
Regression 9.069 13 .698 2.022 .038°
2 Residual 17.592 51 .345
Total 26.661 64
a. Dependent Variable: Absentmindedness and lapses in some tasks
b. Predictors: (Constant). Age. Work experience,Weekly working hours
c. Predictors: (Constant). Age. Work experience, Weekly working hours,
SC10, SC1, SC4, SC6, SC9, SC5, SC8, SC3, SC7, SC2

Both long working hours (p=- .155, p < .05) and age (p=- .110, p < .05) showed
decreasing effect on lapse type acts. Long working hours showed decreasing effect
on lapse type acts opposite to the expectation of positive association in lapse type
errors due to fatigue (Table 4.16). However, the experience (p=.158, p < .05)

contributed to memory related errors.

Among the safety culture dimensions; communication and feedback systems (SC6)
seemed to have negative association on these type errors (B=-.567, p < .05) more
effectively compared to all the other dimensions and demographic factors. Safety
communication includes how freely workers share their complaints and suggestions

related to safe work.
The safety culture dimensions related to continuous improvement and learning from

the accidents had positive association with the lapse type errors. Same is valid for the

dimensions about training and emergency preparedness.
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Table 4.16. Regression coefficients for Absentmindedness and lapses in some tasks
vs. safety culture regression

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 3.437 1.623 2.118 .039
Age -.009 .013 -.110 - 712 .480
Work

. 012 011 .158 1.033 .307
experience

Weekly
working -.028 027 -.155 -1.040 .303
hours

SC 1.
Continuous
improvement

of 146 .090 .301 1.614 113
occupational
health and
safety
SC 2.
Priority of
occupational -.115 157 -.185 -734 466
health and
safety
SC 3.
Occupational
accidents
/near misses -.061 122 -.107 -.496 .622
and reporting
such
incidents
SC 4.
Investigation

Of_ -.103 115 -.194 -.902 371
occupational
accidents
/near misses
SC 5.
Learning
from 234 138 380 1.692 097
occupational
accidents
/near misses
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Table 4.16. Regression coefficients for Absentmindedness and lapses in some tasks
vs. safety culture regression (cont.)

SC 6.
Communicat
ion and -.370 128 -.567 -2.888 .006
feedback
systems
SCT7.
Occupational
health and 146 137 232 1.066 292
safety
trainings
SC 8.
Occupational | . 129 125 -.220 -1.032 307
safety in
regular tasks
SCo.
Equipment
and general -.135 126 -214 -1.073 .288
state of the
plant
SC 10.
Preparedness
for .037 .099 .054 377 707
emergency
cases

a. Dependent Variable: Absentmindedness and lapses in some tasks

4.4.4.4. Exceptional violations due to production over safety approach

Hierarchical multiple regression applied to evaluate the effect of safety culture
dimensions on the exceptional violations showed significant relationship (R2 =.399,
F (13. 50) = 2.557, p < .05) (Table 4.17). Such violations based on production over
safety approach increased with younger age and longer working hours. Strongest
effect was displayed by continuous improvement (SC1. B=.569, p < .05) and
communication (SC6. p=- .506, p <.05) dimension of safety culture (Table 4.18)
Slips causing tripping, jamming and falling

Hierarchical multiple regression applied to evaluate the effect of safety culture
dimensions on the equipment and material related perception errors displayed no

significant relationship (p>.05).

88



89



Table 4.18Table 4.17 ANOVA for exceptional violations due to production over

safety approach vs. safety culture regression

Model Sum of Df Mean F Sig.
Squares Square
Regression 1.463 3 488 417 741°
1 Residual 70.145 60 1.169
Total 71.608 63
Regression 28.593 13 2.199 2.557 | .009°
2 Residual 43.015 50 .860
Total 71.608 63

a. Dependent Variable: Exceptional violations due to production over safety

approach

b. Predictors: (Constant). Work experience, Weekly working hours

c. Predictors: (Constant). Work experience, Weekly working hours SC10,
SC1, SC4, SC6, SC9, SC5, SC8, SC3, SC7, SC2

4.4.4.1. Slips causing tripping, jamming and falling

Hierarchical multiple regression applied to evaluate the effect of safety culture
dimensions on the equipment and material related perception errors displayed no

significant relationship (p>.05).
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Table 4.18 Regression coefficients for exceptional violations due to production over
safety approach vs. safety culture regression

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 472 2.567 .184 .855
Age .018 .020 134 .908 .368

Work experience -.012 .018 -.098 -.667 .508
Weekly working

.036 .043 122 .849 .400
hours

SC 1. Continuous

improvement of

) 451 143 .569 3.155 .003
occupational

health and safety

SC 2. Priority of
occupational -.400 248 -.392 -1.613 113

health and safety

SC 3.

Occupational

accidents /near
) -.025 193 -.027 -.129 .898
misses and
reporting such
incidents
SC 4.
Investigation of
occupational -.315 181 -.360 -1.739 .088

accidents /near

misses
SC 5. Learning

from occupational

) .370 219 .366 1.688 .098
accidents /near

misses
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Table 4.18 Regression coefficients for exceptional violations due to production over
safety approach vs. safety culture regression (cont)

SC 6.
Communication
and feedback
systems
SCT.

Occupational

-.542 .202 -.506 -2.679 .010

.287 223 272 1.287 .204
health and safety

trainings
SC 8.

Occupational

) .261 199 .269 1.314 195
safety in regular

tasks

SC 9. Equipment
and general state -.330 .200 -.319 -1.648 .106
of the plant
SC 10.
Preparedness for -101 157 -.088 -.646 521

emergency cases

a. Dependent Variable: Exceptional violations due to production over safety approach

4.4.5 Hierarchical Multiple Regression: Unsafe Acts vs. Demographic

Background and Leadership

In order to explain the variance in different unsafe act classes the effect of
demographic structure and leadership factors were investigated by hierarchicalal

multiple regression.

4.45.1. Equipment and material related perceptual errors
The hierarchicalal multiple regression was applied with dependent variable
“Equipment and material related perceptual errors” and age, weekly working hour,

experience in the first level and leadership coaching and caring and leadership
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awareness and effort at the second level. The model was significant for both
leadership factors (R2 =. 060, F (5. 177) =2.272, p < .05) (

Table 4.19).

Equipment and material related perceptual errors were negatively associated with
leadership awareness and effort (f=-.044, p < .05), leadership coaching and caring
(B= -.087, p < .05) and age (B=- .095, p < .05) of the participant (Table 4.20) while
experience had increasing effect ((f=.043, p <.05).

Table 4.19 ANOVA for equipment and material related perceptual errors vs.

demographic information and leadership factors regression

Model Sum of Df Mean F Sig.
Squares Square
Regression 5.899 3 1.966 3.137 | .027°
1 Residual 112.211 179 627
Total 118.109 182
Regression 7.124 5 1.425 2272 | .049°
2 Residual 110.985 177 627
Total 118.109 182
a. Dependent Variable: Equipment and material related perception errors
b. Predictors: (Constant). Age. Work experience, Weekly working hours
c. Predictors: (Constant Age. Work experience, Weekly working hours,
Leadership awareness and effort. Leadership coaching and caring

4.45.2. PPE relevant routine violations
The routine violations showed no significant relation with the leadership factors
(p>.05).
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4.45.3. Absentmindedness and lapses in some tasks

No significant relationship was encountered between the absentmindedness and

lapses in some tasks and leadership factors (p>.05).
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Table 4.20 Regression coefficients for equipment and material related perceptual
errors vs. demographic information and leadership factors regression

Unstandardized Standardized
Coefficients Coefficients _
Model t Sig.
Std.
B Beta
Error
(Constant) | -1.188 1.078 -1.101 | .272
Age -.009 .009 -.095 -1.001 | .318
Work

_ .004 .009 .043 452 .652

experience
Weekly
working .052 .020 190 2.555 011
hours

Leadership

coaching -.057 051 -.087 -1.115 | .266
and caring
Leadership

awareness -.005 .008 -.044 =577 .565
and effort

a. Dependent Variable: Equipment and material related perception errors

4.4.5.4. Exceptional violations due to production over safety approach

Exceptional violations were associated with age, weekly working hours; leadership
coaching and caring and leadership awareness and effort at the second level to
certain extent (R2 =.104. F (5. 175) = 4.077, p < .05) (Table 4.21). Leadership
coaching and caring contributed dominantly to the decrease in such acts (=-.240)
compared to the other independent variables. Exceptional violation increased only
with weekly working hours (f=-.143, p < .05) (Table 4.22)
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Table 4.21 ANOVA for Exceptional violations due to production over safety
approach vs. demographic information and leadership factors regression

Model Sum of df Mean F Sig.
Squares Square
Regression 7.407 3 2.469 2.950 .034°
1 Residual 148.125 177 837
Total 155.532 180
Regression 16.227 5 3.245 4.077 .002°
2 Residual 139.305 175 .796
Total 155.532 180

a. Dependent Variable: Exceptional violations due to production over safety

approach

b. Predictors: (Constant). Weekly working hours. Experience. Age

c. Predictors: (Constant). Weekly working hours. Experience. Age.

Leadership awareness and effort. Leadership coaching and caring

4.4.5.1. Slips causing tripping, jamming and falling

A statistically significant model could not be developed to explain slip errors in
relation to demographic information and the leadership factors (p >.05).
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Table 4.22 Regression coefficients for Exceptional violations due to production over
safety approach vs. demographic information and leadership factors regression

Unstandardized Standardized
Coefficients Coefficients ]
Model t Sig.
Std.
B Beta
Error
(Constant) | -.144 1.216 -.118 .906
Age -.006 011 -.056 -.603 548
Work

) -.003 011 -.029 -.308 .758

experience
Weekly
working .045 .023 143 1.955 .052
hours

Leadership

coaching -.181 .058 -.240 -3.128 .002
and caring
Leadership

awareness | -.004 .010 -.031 -.425 671
and effort

a. Dependent Variable: Exceptional violations due to production over safety
approach

45. THE MEDIATING ROLE OF UNSAFE ACTS IN THE RELATIONSHIP
BETWEEN SAFETY CULTURE, SAFETY LEADERSHIP AND
ACCIDENTS

Mediation analysis was carried out to investigate the direct and indirect interactions
between current study variables. For this analysis, the indirect macro improved by

Andrew Hayes was employed.
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4.5.1 Safety Culture — Unsafe Acts — Accidents

The relationship between each safety culture dimensions and unsafe acts with the
accidents experienced at work were explored (Figure 4.3). Then the workplace
accidents were evaluated based on leadership and unsafe acts. The direct effects of
safety culture and leadership factors together with the indirect effects through unsafe

acts on accidents were analyzed (p>.05 for all dimensions).

Unsafe behaviors

a b

Safety culture dimension Accidents

o
>

2

C

Figure 4.3 Mediation scheme for safety culture — unsafe acts — accidents

(where a+b is the indirect effect safety culture on accidents while ¢’ stands for the

direct effect)

None of the safety culture dimensions gave significant results for any group of the

unsafe acts to impact the accidents through acts.

4.5.2 Leadership — Unsafe Acts — Accidents

When the number of accidents experienced were examined by leadership through
unsafe act, the relationship was not significant for most of the unsafe act classes.
However, leadership coaching and caring had an effect on accidents over the unsafe
act grouped as exceptional violations due to production over safety approach
(R?= .064, F(2. 170)= 5.84. p< .5). The direct effect of leadership coaching and

caring on accidents (-.199) was less than the total effect (c=-.230, p < .05). Hence it
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was concluded that leadership coaching and caring described the variance in
accidents indirectly through exceptional violation acts (a=-.129. b=.229, p < .05)
(Figure 4.4).

Exceptional violations

-129 229

Leadership Coaching and Accidents

»
>

Caring -199

Figure 4.4 Mediation scheme for safety culture — unsafe acts — accidents
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CHAPTER 5

DISCUSSION

5.1. Correlation Analysis

In correlation analysis overtime working was found to positively correlate with the
accidents experienced and slips causing tripping, jamming and falling which showed
that long working hours resulted in momentary inattentiveness and failure to see
obstacles on the man way or on a part of an equipment. Workload and stress that can
be associated with overtime working are known to interfere with knowledge based
responses [50]. The errors rooting from long working hours can be attributed to
fatigue associated with long hours of work. As mentioned by Wang et al. (2011) [57]
increased working hours reduces the rest time between shifts and build up
accumulative fatigue especially for the workers in night and morning shifts. In
compliance with the current study, Wang et al. (2011) [57] mentions that fatigue may
threaten coal workers” mental and physical health and cause serious accidents in coal
mines. The shifts and overtime working should be planned considering the fatigue
factor as suggested in literature [58]:

e Morning Shift start: 05.00-08.00 am end 02.00-06.00pm
e Evening Shift start: 02.00-06.00 pm end 10.00pm-02.00 am
¢ Night Shift start: 10.00pm-02.00 am 05.00-08.00am end

Moreover fatigue scales might be applied to the workers especially before critical
tasks carried out during overtime working. Indeed, the fatigue risk index provided by

Health and Safety Executive [59]. Besides, there was significant correlation between
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the “weekly working hours” and “equipment and material related perceptual errors”
and “absentmindedness and lapses in some tasks” which showed that working
overtime had a negative effect on the safety with the tasks related to the memory and

perception.

When the correlations of leadership with different factors were analyzed, the positive
correlation between leadership coaching and caring and the experience of the
participants was interpreted as that experienced workers might have internalized
some of the safety applications and were to appreciate them when they saw them
applied by the safety leader. Leadership coaching and caring correlated with
violation type unsafe acts. The important role of the safety leader at this point might
be to plan the tasks in such a way that workers would not routinely ignore the safety
rules to shortcut some of the safety procedures. Such violations take place when the
sanctions are rarely applied. Thus consistent application of sanctions to delinquencies
would reduce routine violations. The exceptional violations are considered to occur
when a serious damage would be done on the production. Here the attitude of the
leader towards safety over production concept had a determining role. Moreover,
continuous supervision by the safety leader is expected to have a decreasing effect on
violations. According to Fleming’s (2007) [36] field research, in the work places
with the highest safety scores the safety field work was carried out weekly while this
period was as long as 3 months in the mines with the lowest safety score. Hence it is
essential that the safety leader show up frequently in the field and display that no
respite would be given to violations of any type. The safety culture dimensions that
were found not to correlate with leadership included the activities beyond the

expectations of participants from the safety leaders.

The correlations of the safety culture dimensions with the unsafe acts showed that all
the dimensions other that the one related to learning from accidents correlated with
the factors under investigation in some way. The negative correlation between most

of the safety culture dimensions and slip type errors implied that participants would
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be more attentive to what they perceive in a working environment where safety goes
hand in hand with production. Furthermore, the depth of investigation after an

accident or a near miss forces the participants to commute less perceptual errors.

The dimension of safety culture that covers the investments made by the
management correlated positively with PPE related routine violations. It is probable
that the participants would avoid using PPE since the employer would be
investigating and investing on better technology in production for continuous
improvement. Using PPE is the final step in health and safety controls. There are
elimination, substitution, isolation and engineering and administrative controls
ahead. A preparation plant that is being improved continuously would adopt these
measures a priory and hence workers might have overconfidence in the precautions

and commit PPE related violations.

Especially as the safety culture level increased towards the proactive and generative
states accident and incident reporting and safety communication dimensions, the
lapse type errors would decrease. Lapse errors could be easily dealt with by
employing technical prevention measures such as memory aids and better machine
human interfaces. Increased reporting and better communication approach would
provide opportunity to employ the necessary technical measures by making use of

the incident reports provided by the workers which in turn would reduce lapses.

The deep investigation carried out upon an incident would negatively correlate with
the exceptional violations committed for the sake of the production. It could be
inferred from the correlation of exceptional violations with the safety culture levels
that workers would not expect a sanction for the violation they commit in favor of
the production when the incidents were not investigated deeply. Certainly strict
application of a sound investigation procedure and not compromising the sanctions
even though the violations are in favor of production would help change this

approach.
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Some of the safety culture dimensions did not correlate with unsafe acts. One of
them was the dimension on occupational health and safety trainings. This showed
that the ideas of the participants on the trainings did not cover subject of safe act.
Hence it might be helpful to include “safe act” as separate topic in the training
schedule. Moreover, applied trainings on safe act might be carried out so that what is
learned would be effective on the acts of workers. Same was valid for the safety
culture dimension about learning from the accidents, occupational safety in regular
tasks and emergency preparedness dimensions. The other dimensions that did not
correlate unsafe acts were the ones related to information sharing systems upon
safety incidents, daily safety practices and emergency preparedness level which were

interpreted not to impact the unsafe acts directly.

It was an interesting point to observe that none of the unsafe acts had a significant
correlation with the number of accident experienced in the plants.Certainly not all the
unsafe acts result in accidents, instead, most of the time such acts end in near misses
that result in no harm. Yet, it is well known that near misses are directly related to
accidents.Most probably, although the unsafe acts show did not their effect directly
on the accident records, they would result in serious amount of near misses. Indeed
near miss data was collected in the questionnaire so as to look deeper on the effects
of unsafe acts. However, the responses were quite low which showed that the near
miss awareness has not been well founded yet. Hence related analysis could not be
carried out. Near miss reporting is a recent issue in plants after the enforcement of
the Law of Occupational Health and Safety in 2012. This might contribute to better

record keeping of near misses.

5.2. Regression Analysis

Moreoover, safety culture dimensions had no direct effect on the accidents.
Nevertheless indirect effect and the effect on near misses need to be investigated.

Indirect effect looked deeply by applying mediation analysis although the situation
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for near misses required better near miss recording and awareness. Contrary to safety
culture dimensions, the leadersip awareness and effort factor was found to have a
significant relationship with the accidents which showed the importance of
leadership. It is expected that the accidents be decreased if safety leaders could be
trained in a special way both in terms of leadership and safety. The workers rating
the safety leader with higher leadership scores were the ones experiencing lower
number of accidents. It could be inferred that the workers complying with the safety

applications of the leader, experienced less accidents.

In the hierarchical regression analysis applied lapse type unsafe acts were found to be
decreased by long working hours opposite to the expectation of causing an increase
in lapse type errors due to fatigue. This showed that overtime working was not as
long as to influence the working memory; the tasks were either well settled in the
memory or the design of the workplace as well as memory aids related to these tasks

was well organized.

The unsafe acts that had statictically significant relationship with safety culture were
absentmindedness and lapses in some tasks, exceptional violations due to production
over safety approach. For both of the unsafe acts the dimension having the hgghest
negative effect was safety communication dimension. This means that being able to
communicate their complaints, suggestions and feedbacks on health and safety
application would make the workers be able to remember the tasks and would allow

them to prioritize safety over work and hence avoid production oriented violations.

The unsafe acts significantly related with the leadership factors were equipment and
material related perceptual errors and exceptional violations due to production over
safety approach. In the demographic step of the analysis the long weekly working
hours were found to increase the perceptual errors most probably due to decreased
the perceptual capacity due to fatigue. The experience resulting in over confidence
while working with the equipment also contributed to this type of unsafe acts.
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Concerning the exceptional violations; exceptional violations in the context of this
study were considered as the violations committed in case of production emergency
where some safety measures are short cut due to an immediate malfunction in the
plant. Such acts were found to be effected by weekly working hours in the regression
analysis. Overtime working is common for the repair and maintenance workers in
case of such problems. Hence the positive relationship between the long working
hours and exceptional violations indicate the times of serious failures in the process.
Since repair and maintenance task is one of the most dangerous tasks in a plant, it is

essential that fatigue scales be applied prior to such tasks in overtime working.
5.3. Mediation Analysis

Since the safety culture dimensions did not have any significant relation in regression
analysis, their indirect effect on the accidents over unsafe acts was investigated. Even
in this analysis no significant result was reached which leaded to the expectation that

they had impact on near misses.

For the leadership mediation applied to analyze the indirect effect on accidents, as
expected leadership coaching and caring effective on exceptional violations had an

impact on the number of accidents.
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CHAPTER 6

CONCLUSIONS

This study was the first to focus on the work place accidents in coal and mineral
processing plants in terms of safety culture, safety leadership and unsafe acts in the
world. In order to contribute to the safety in processing plants, a safety culture
maturity level questionnaire and an unsafe act questionnaire was generated
specifically for this area. The safety leadership scale was translated from a previous
study. The safety culture questionnaire was applied to 98 coal processing plant
workers and the safety leadership and unsafe act questionnaires were applied to 234
mineral processing plant workers. From the factor analysis, reliability analysis,
correlation, regression and mediation analysis of the data, following conclusions

were drawn:

1- Safety culture, safety leadership and unsafe act questionnaires were proved highly
reliable by Cronbach Alpha reliability analysis (a>.8). Hence the safety culture
questionnaire and unsafe act questionnaires generated especially for the preparation
plants in Turkey are ready to be used by the plants that are willing to work on human
factors to improve occupational safety. Moreover, the unsafe act questionnaire may
be applied in the form of a check list in the health and safety audits by health and
safety professionals or by the management in order to monitor the changes in unsafe

acts.

2- Unsafe act factors were found to be in compliance with Reason’s algorithm.
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3- The factors investigated were found to correlate and/or contribute to the variances
in unsafe acts and accidents in varying extents. Among them long weekly working
hours had positive association with the safety culture, leadership coaching and
caring, leadership awareness and effort perception of the workers as well as with the
unsafe acts absentmindedness and lapses in some tasks and exceptional violations.
This could be attributed to the fatigue effect resulting from overtime working. Hence
it is suggested that the shifts be organized taking biorhythm into consideration.
Furthermore, application of fatigue scales prior to critical tasks in overtime working

might contribute to decreasing the related unsafe acts.

4-The safety culture dimension correlating and/or contributing to the variances in
unsafe acts the most was “Communication and feedback systems”. Hence it is
essential that the plants put emphasis on safety communication and encourage the
workers to convey their suggestions and complaints in terms of occupational health
and safety.

5- The safety culture maturity dimension on continuous improvement had positive
association with the routine violations. It was inferred that a continuously improving
plant might boost overconfidence in workers and give rise to such violations. Hence
it might be essential to include periodical tool box trainings to increase the awareness

of continuous risks.

6- Slip type acts, failure to see obstacles on the ground and machinery was the only
unsafe act correlating with the work accidents directly. Hence, giving some thought
to a better planning of overtime working might help reduce related accidents.
Moreover, for the accidents caused by this type of unsafe act it might be more
effective to employ auditory and visual warnings, good instructions and job aids

instead of focusing on trainings.
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7- The variance of accidents was explained by the leadership factors to some extent.
Leadership was seen effective on both violation type unsafe acts. Moreover;
leadership had mediation effect on the accidents over exceptional violations. Thus,
the role of the safety leadership is obvious in accident prevention and it is important
to focus on safety leadership for better occupational safety. Safety leaders might be

trained in a special way both in terms of leadership and safety.

8-Unsafe acts other than slips were not directly related to accident. In fact not all
unsafe acts result in accidents but mostly in near misses where no injury takes place.
Still it is of importance to reduce the near misses as much as possible to avoid
serious accidents. One drawback of this study is that the expected relation between
the unsafe acts and near misses could not be studied since the near miss reporting and
awareness has not developed yet in the work places. Further studies may be carried

on upon development of such awareness and reporting culture.

Recommendations:

1- The other two levels of the human factor and classification system namely outside
factors and preconditions for operator acts can be studied in the future to cover the
whole picture in terms of economic, legislative.

2- The tools prepared can be improved to be applied in similar work areas such as
cement industry.

3- The study on human factor can be expanded to the underground and surface mines
of Turkey.

4- The human factors under investigation can be studied in relation with near misses.

5- Unsafe act frequency can be studied by using checklist in regular audits and by
observation instead of self- completion questionnaires since errors are not committed
willfully and participants might have missed some of the unsafe acts they committed

but were not aware of.
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APPENDICES

APPENDIX A
QUESTIONNAIRES

ARASTIRMAYA GONULLU KATILIM FORMU
Bu arastirma, ODTU Maden Miihendisligi anabilim dali doktora ogrencisi Esin
Pekpak tarafindan yiiriitiilen bir ¢aligmadir. Bu form sizi arastirma kosullar1 hakkinda
bilgilendirmek i¢in hazirlanmstir.

Calismanin Amaci Nedir?
Bu c¢alismanin amaci Komiir Yikama ve Cevher Hazirlama tesislerinde calisan
katilimcilarin is sagligi ve giivenligi tutum ve egilimleriyle ilgili bilgi toplamaktir.

Bize Nasil Yardime1 Olmamizi isteyecegiz?

Aragtirmaya katilmay1 kabul ederseniz, sizden beklenen, ankette yer alan bir dizi
soruyu derecelendirme 6lg¢egi iizerinde yanmitlamanmizdir. Bu g¢aligmaya katilim ortalama
olarak 15 dakika stirmektedir.

Sizden Topladigimiz Bilgileri Nasil Kullanacagiz?

Aragtirmaya katiliminiz tamamen goniilliiliik temelinde olmalidir. Ankette, sizden
kimlik veya kurum belirleyici hicbir bilgi istenmemektedir. Cevaplariniz tamamiyla gizli
tutulacak,toplanan  veriler sadece arastirmacilar  tarafindan  degerlendirilecektir.
Katilimeilardan elde edilecek bilgiler toplu halde degerlendirilecek ve bilimsel yayinlarda
kullanilacaktir. Sagladiginiz veriler goniillii katilim formlarinda toplanan kimlik bilgileri ile
eslestirilmeyecektir.

Katihminizla ilgili bilmeniz gerekenler:

Anket, genel olarak kisisel rahatsizlik verecek sorular igcermemektedir. Ancak,
katilim sirasinda sorulardan ya da herhangi baska bir nedenden &tiirii kendinizi rahatsiz
hissederseniz cevaplama igini yarida birakmakta serbestsiniz. Boyle bir durumda anketi
uygulayan kisiye, anketi tamamlamadiginizi sdylemek yeterli olacaktir.

Arastirmayla ilgili daha fazla bilgi almak isterseniz:

Anket sonunda, bu caligmayla ilgili sorularmiz cevaplanacaktir. Bu ¢aligmaya
katildiginiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda daha fazla bilgi almak i¢in Esin
Pekpak ile (E-posta: epekpak@gmail.com) iletisim kurabilirsiniz.

Yukaridaki bilgileri okudum ve bu c¢alismaya tamamen géniillii olarak
katiliyorum.

(Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Isim Soyad Tarih Imza
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KOMUR YIKAMA/CEVHER HAZIRLAMA TESISLERI CALISANLARI i$
KAZASI ARASTIRMA ANKETI

Liitfen, asagida listelenen sorulari kendinize dogru gelen secenekleri
isaretleverek ve dogru cevabi vazarak cevaplaviniz.

v Yasmiz
v" Bu komiir yikama/cevher hazirlama tesisinde kag yildir ¢alisiyorsunuz?
v Haftada kag saat ¢aligtyorsunuz?
Fazla mesai yapiyor musunuz? o)Hayir 0)Evet (haftada saat)

v' Tesiste hangi isleri yapiyorsunuz?

o Makinalarin ¢aligmasini kontrol o Bakim ve onarim yapmak
etmek (kirici, elek, bant) o Banttan dokiilen malzemeleri

o Numune almak temizlemek

o Bir yerde tikaniklik oldugunda o Calisma alanim temizlemek/
tikaniklig1 gidermek (kirici, elek, diizenlemek
silo, kdmiir yikama) o Silo ve ¢evresini temizlemek

o Triyaj (tavuklama) o Vardiya defterini doldurmak

o Biryerden bir yere malzeme/alet o Kimyasal maddeler ile galigmak
tagimak o Diger:

v' Asagidaki kisisel koruyucu donanimlardan hangisi/hangilerine sahipsiniz?

o Baret o Yz siperligi

o Iseldiveni o Yiiksekten diismeye kars1 emniyet
o Yalitimlh kaydirmaz is ayakkabisi/gizme kemeri

o Is elbisesi o Koruyucu gozliik

o Kulaklik o Kimyasala kars1 koruyucu kiyafet

o Toz maskesi

v" Yukardaki kisisel koruyucu donamimlardan en ¢ok hangisinin kullaniminda rahatsizlik

hissediyorsunuz?

v' Size verilen is giivenligi egitimini ne derece yeterli buluyorsunuz?
0) Yetersiz 0) Orta 0) Yeterli

v' Calstigimiz tesiste merdiven ve 1slak/kaygan bolgelerde kaymayi onleyici tedbirlerin
tamamen alindigini diisliniiyor musunuz? o)Evet o)Hayir

v' Calistiginiz tesiste yiiksekteki isler igin kullanilacak basamakli merdiven, ¢alisma platformu,

portatif merdiven bulunuyor mu? o)Evet o)Hayir
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Calistiginiz tesiste igyeri diizeni konusunda eksiklik oldugunu diisiiniiyor musunuz?
0)Evet o)Hayir

Tesiste kullanilan kimyasallar ve etkileri hakkinda ne derece bilgi sahibisiniz?

0) Higbir bilgim yok o) Orta diizeyde bilgi sahibiyim 0) Bilgi sahibiyim.

Son 3 y1l igerisinde tibbi rapor almanizi gerektirecek kag tane is kazasi gegirdiniz?
Son 3 yil igerisinde ise devam edebileceginiz sekilde hafif yaralanmali kag tane is kazasi
yasadmmiz?

Son 3 yil iginde tesiste nerelerde kaza gegirdiniz?

o Kirict o Tikner

o Elek o Depo/ Ambar

o Bant o Pompa

o Flotasyon o Silo

o Agir ortam ayirma o Tesis i¢i yollar

o Filtre o Merdiven/ Seyyar merdiven
o Diger:

Son 3 yil igerisinde gecirdiginiz is kazalarindan kag tanesinde sizin hi¢bir sorumlulugunuz
olmadigini disiiniiyorsunuz?

Son 3 yil igerisinde kag tane ig kazasini kil pay1 (ramak kala) atlattimiz?

Son 3 yil iginde ¢aligma arkadagimizin gegirdigi kag tane is kazasina sahit oldunuz?
Son 3 yil igerisinde is giivenligi ile alakali herhangi bir s6zlii/yazili ikaz, disiplin cezas1

aldimiz m1? o)Hayir 0)Evet (Nedeni )

Tesiste yasadiginiz kaza ile ilgili 6nlem aliniyor mu? o)Evet o)Hayir

Tesiste tibbi rapor almaniz1 gerektiren bir kaza yasadigimizda size kaza ile ilgili ise doniis
egitimi veriliyor mu? o)Evet o)Hayir

Yaganan kazalar sonucu yapilan diizeltici faaliyetlerin kazalarin tekrar yaganmasini
Onleyecegini diislinliyor musunuz? o)Evet  o)Hayir

Calistiginiz tesiste is glivenliginiz yoniinden en riskli boliimiin neresi oldugunu

diisiiniiyorsunuz? Neden?

Bir kaza yasadiginizda ya da bir kazaya sahit oldugunuzda kazay1 raporlamaniz konusunda
amirlerinizden destek ve tesvik alir misiniz? o)Evet  o)Hayir

Ciddi ve agik bir tehlike ile kars1 karstya kaldiginizda amiriniz o isi tehlikelere ragmen
yapmaniz i¢in size baski yapar mi? o)Evet  o)Hayir
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Asagida listelenen durumlardan her birini hangi sikhkta yaparsimz?
Asagida verilen durumlarin basiniza hangi siklikta geldigini belirtiniz
[(Her zaman(6),Siklikla(5), Bazen(4), Nadiren(3),Cok nadiren (2),Hi¢bir zaman (1)].
Eger soruda gecen durumu yanitlayamiyorsaniz, sizin yaptiginiz is ile ilgili degil ise
“Uygun Degil” i (0) isaretleyin.
Degerlendirmeyi yaparken gectigimiz yil boyunca lavvarda caligmanizi esas aliniz.
Seciminizi size gére dogru olan segenegi karalayarak belirtiniz.

=} —_
E B s B
§ = c < g A
E & 2 8 & £ 3
1 | Lavvar/ tesis icerisinde arkadaslarla sakalasmak 1 2 3 45 6 ud
2 |lIsinizi zorlastirdigy icin Kkisisel koruyucu domamm (s{1 2 3 4 5 6 ud
eldiveni, baret, yahitimh kaydirmaz is ayakkabisi, maske)
kullanmamak
3 | Pek ise yaramadig: icin Kisisel koruyucu donanmm (is{1 2 3 4 5 6 ud
eldiveni, baret, yalitimh kaydirmaz is ayakkabisi, maske)
kullanmamak
4 | Size verilen is giivenlidi egitimlerine calismalarmzda|l 2 3 4 5 6 ud
birebir uymamak
5 |Uyan levhalarinda yazan komutlar1 dikkate almamak |1 2 3 4 5 6 ud
(Ornegin “yetkili olmayan giremez”, “baretini tak”,
“bandin altindan ge¢meyiniz gibi)
6 | Aminda giderilemeyecek bir tehlikeli durumu amire|1 2 3 4 5 6 ud
bildirmek yerine kendiniz halletmek
7 | Tatbikatlara, egitimlere katilmamak 1 6 u.d
8 |Birlikte calisirken ¢ahsma arkadasimn sozlii ya da elle |1 6 ud
isaretini yanls anlamak (Ornegin: Dur, Gel, Doldur vb
gibi)
9 |Birlikte c¢ahsirken c¢ahsma arkadasina yanhshkla|l 2 3 4 5 6 ud
istediginiz isaretin/uyarmn tam tersini sdylemek ya da
yapmak (Ornegin: “Dur” diyecekken “Gel”, “Bekle”
diyecekken “Tamam Doldur” demek vb gibi).
10 | Gereksiz, sadece zaman kaybi1 olarak gordiigiiniiz,|1 2 3 4 5 6 ud
giivenlik dnlemlerini almamak
11 | Tesis icinde malzeme tasirken zemindeki yiikseltiyi, fark|1 2 3 4 5 6 ud
etmeyip takilarak diismek
12 | Tesis icinde 1slak zemini fark etmeyip kayarak diismek |1 2 3 4 5 6 ud
13 | Kaydirmaz tabanh is ayakkabis1 giymeden lavvar icinde |1 2 3 4 5 6 ud
yiiriimek
14 | Tesis merdiven korkuluktan tutmadan inip ¢cikmak 6 ud
15 |Bir yiikseltiden inerken basacagmiz yeri goérmeyip |1 6 ud
bosluga basip dengenizi kaybetmek
16 | Los/dar bolgelerden gecerken diismek 1 6 u.d
17 | Agir bir yiikii kaldirirken belini zorlamak/agritmak 6 ud
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18

Cok yiiksek olmayan bir yere uzanmak icin merdiven
yerine baska bir yiikseltiyi kullanmak

ud

19

Oldukca yiiksek bir yere uzanarak calismayi gerektiren
bir is icin yiikselen platform ile calhismak yerine
merdiven dayayip ¢calismak

ud

20

Diismeye karst koruyucu kullanmamak (diismeyi
onleyici kemer)

ud

21

Merdiveni kullandiktan sonra bir yere dik olarak,
dayayarak muhafaza etmek

ud

22

Ufak tefek hasari olan bir merdiveni kullanirken diismek

6 ud

23

El aletlerini ve ekipmanlar1 calismasimi giivenli bir
alanda kontrol etmeden kullanmak

ud

24

Bazi1 ekipmanlar1 ya da malzemeleri is bitiminden sonra
yerine kaldirmay1 unutmak

ud

25

Acil miidahale edilmesi gereken bir sorun cikinca
(flotasyon hiicrelerinin tasmasi, Kiricitmin durmasi,
silonun tikanmasi1 vb gibi) giivenlik onlemlerini yok
sayarak duruma miidahale etmek

ud

26

Kullanmilan bir kimyasalin agzim acik unutmak

ud

ud

28

Yalnizca sertifikali calisanlarin yapmasi gereken ama
sizin de becerebildiginiz isleri sertifikaniz olmasa da
yapmak

ud

29

Is yerinizin yonergelerine her zaman birebir uymamak

u.d

30

Egitimlerde deginilmeyen bir isi kendi deneyimlerinize
gore yapmak

u.d

31

Bakim onarim islerini tek basina yapmak

ud

32

Uretimi aksatmamak icin bakim onarim isini ekipmam
tamamen durdurmadan yapmak

ud

33

Bakim/onarim yapilan yere baskalarmmin miidahalesini
onleyecek tedbir almamak (uyari levhasi, etiketleme bant
cekme gibi)

u.d

34

Bakim onarim isini dar bir alanda yapmak

ud

35

Bakim onarim isinde bir aleti hasarli olmasina ragmen
kullanmak

u.d

36

Isi yetistirmek icin zaman alan baz giivenlik 6nlemlerini
almadan ¢calismak

ud

ud

ud

39

Bakim onarim isi yaparken wuzun siire zorlu bir
pozisyonda ¢calismak

ud

ud

41

Tesisatta elektrik olup olmadigim1 kontrol etmeden ise
girismek

ud
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42

Tikanmikhk giderme isleri yaparken (su borusu, besleyici,
bunker, silo vb. yerlerde) ise 6zel arac¢/gere¢ yerine size
uygun goriinen bagka bir arac¢/gere¢ kullanmak

u.d

43

Uretimi aksatmamak icin tikamkhk giderme isini
makinay1 durdurmadan yapmak

u.d

44

Bir yerde tikamikli@i a¢ma isini yapmadan once
makinay! durdurmay1 unutmak

u.d

45

Kontrol ettiginiz halde bir yerde tikaniklik oldugunu
gozden kacirmak (kiricl, elek vb gibi)

u.d

46

Makinalarin ¢alismasini kontrol ederken bir makinayi
kontrol etmeyi unutmak ( degirmen, kirici, pompa)

u.d

47

Silo temizligi yaparken kayarak diismek

u.d

u.d

u.d

50

Dar bir bolgeden gecerken banda carpmak

u.d

51

Bantta bakim onarim yaparken elinizi sikistirmak ya da
bir yerinize parca diisiirmek

u.d

52

Cahsir  durumdaki  hasarh  prizleri kullanmayi
siirdiirmek

ud

53

Calisir durumdaki hasarh alet ve ekipmanlar1 bir hasari
oldugunu fark etseniz de kullanmak

u.d

54

Size etkilerini bilmediginiz kimyasala temas etmek
(6rnegin kimyasallari bir yere dokerken)

u.d

55

Ne oldugunu bilmediginiz bir kimyasali tesis icinde
tasimak

u.d

56

Numune alirken dengenizi kaybedip sendelemek

u.d

57

Kimyasal madde kullanin gerektiren islerde ¢calistiginiz
kimyasalin giivenlik bilgi formunu okumadan ¢calismak

u.d

58

Vardiya degisiminde bir sonraki vardiya bildirilmesi
gereken bir seyi bildirmeyi unutmak

u.d

59

Onceki vardiyadan gelen bir bilgiyi unuttugunuz icin
kaza gecirmek

u.d

60

Onceki vardiyadan yanhs bilgi verildigi icin kaza
gecirmek

u.d

61

Sizin i¢in tehlikeli olsa da bir isi yapmay1 kabul etmek

u.d

62

Bir kaza yasadigimzda ya da bir kazaya sahit
oldugunuzda kazay tereddiit etmeden rapor etmek

u.d

63

Ciddi ve acik bir tehlike ile kars1 karsiya kaldigimizda
verilen gorevi yapmaktan kacimip ilgili amirinize bilgi
vermek

u.d

64

Ciddi ve acik bir tehlike ile kars1 karsiya kaldigimzda
amirinizden gelen baskidan dolayi o isi yapmak

u.d
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Kendisine bagh ¢ahistiginiz Kisiyi (usta/amir) ya da is yerinizde is
giivenliginden sorumlu Kkisiyi goz oniinde bulundurarak asagida

listelenen maddeleri katilim durumunuza gore isaretleyiniz

[(Tamamen katiliyorum (6),0lduk¢a katiliyorum (5), Katiliyorum (4),

Kismen katiliyorum (3),Pek katilmiyorum (2),Hig¢ katilmiyorum(1)]

Degerlendirmeyi yaparken gectigimiz y1l boyunca lavvarda calismanizi esas
aliniz. Se¢iminizi size gore dogru olan segenegi karalayarak belirtiniz.

Hig katilmiyorum

Pek katilmiyorum

Kismen katiliyorum

Katiltyorum

Oldukga katiliyorum

Tamamen Katiliyorum

Uveun Degil

1. is giivenligi konusunda isini diiriistce yapar. 1 4 6 ud

2. is saghg ve giivenligi kurallarina uyarak 6rnek 1 4 6 ud
olusturur.

3. Calisanlarin is giivenliginin 6nemini kavramasina 1 4 6 ud
yardimci olur.

4. 1s giivenligi konusunu acik ve net bir sekilde 1 4 6 ud
anlatir.

5. is giivenligi ile ilgili konularda karar alirken 1 4 6 ud
calisanlarin katilimiyla alir.

6. Is giivenligi ile ilgili bir goriisii resmederek anlatir. | 1 4 6 u.d

7. Calisanlar arasinda uyumlu bir ¢calisma ortam 1 4 6 ud
yaratir.

8. is giivenligi ile ilgili malzemeleri adil bir sekilde 1 4 6 ud
dagitir.

9. Is giivenligini gelistirmek icin ¢calisanlarin 1 4 6 ud
onerilerini kabul eder.

10. Cahisanlarin giivenli bir sekilde cahiyma 1 4 6 u.d
performansindan emindir.

11. Cahisanlarin is giivenligi ile ilgili ihtiyaclarim 1 4 6 ud
karsilamak icin caba sarf eder

12. Cahsanlarin giivenli caliyma adina gosterdikleri 1 4q 6 ud
basarilan bilir.

13. Cahsanlarin giivenli calisma hedeflerine ulasilacak | 1 4 6 ud
sekilde calismalari yoniinde kesin emirler verir.

14. Cahisanlarin giivenli caliymasimi takdir eder ve 1 4q 6 ud
odiillendirir.

15. Giivenli calisma ile ilgili diizenlemelerin hayata 1 4 6 ud
gecirilmesini destekler.

16. Cahsanlardan giivenli calisma mevzuatina uygun 1 4q 6 ud
calismalarim talep eder.

17. Cahsanlardan giivenlik zaaflarim siirekli 1 4 6 ud
diizeltmeyi talep eder.

18. Cahisanlarin giivenli calisip cahismadigim siirekli 1 4 6 ud
gozetir ve denetler.

19. Cahsanlarin giivenli cahsma hedeflerine ulasilacak | 1 4 6 ud

sekilde caliymalari yoniinde kesin emirler vermez.
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Asagida verilen A,B,C,D,E segenekleri, is saglig1 ve giivenligine (ISG) yaklasim acisindan farkl bir lavvar1 tanimlamaktadir.

Liitfen bes farkli lavvar tanim1 okuyunuz ve ¢alistiginiz lavvart EN COK yansittigini diislindiigiinliz tanimi isaretleyiniz.

-A-

-B-

-C-

-D-

-E-

Lavvarda ¢alisma
kosullarinin gelismesine
yonelik herhangi bir hedef
koyulmaz.

Kar amaci 6n plandadir,
Is saglig1 ve giivenligi ile
ilgili maliyetler gereksiz
gortliir.

Is saglig1 ve giivenligine
yonelik yatirimlar
iyilestirme amacindan ¢ok
cezadan kaginma igin
gostermelik olarak yapilir.

Lavvarda gelisime yonelik
herhangi bir hedef
koyulmaz.

Giinii kurtaracak yatirimlar
planlama olmaksizin
yapilir.

Bir kazanin
gergeklesmesinin ardindan
is kazasinin gerceklestigi
alana yonelik maliyeti ¢ok
yiiksek olmayacak sekilde
satin alinmasi gereken
malzemelere yatirim
yapilir.

Lavvardaki ISG yatirimlar
cezadan kaginmak igindir.

Kagit lizerinde gostermelik
bir is saglig1 ve glivenligi
politikas1 gdstermelik
olarak vardir.

Lavvarda ¢alisma
kosullarini iyilestirmek
i¢in bir hedef koyulur ama
bu hedefe yonelik eylem
plan1 ya da takip yoktur.

Is saglig ve giivenligine
yonelik yatirim planlari
vardr. Ilgili yatirimlar
tamamen olmasa da
gostermelik olarak yapilir.

[lk bakista goriilebilen
ekipman muhafazalari,
kisisel koruyucu donanim
gibi kalemlere yatirim
yapilir.

Is saghgi ve giivenligi
politikas1 vardir.

Riskli goriilen bolgelerde
is saglig1 ve giivenligi
onlemleri i¢in biitgeyi
sarsmayacak sekilde
planli yatirnmlar yapilir.

Yatirimlar olasi kazalari
onleyecek sekilde yapilir.

Is saglig1 ve giivenligini
iyilestirmeye yonelik
hedef koyulur. Bu
hedeflere ulasip
ulasilmadig siki siktya
takip edilmez.

ISG politikas: vardir
ve bu politikaya sadik
kalinir.

Is saghgi ve giivenligi
yoniinden son
teknoloji ile
donatilmis
ekipmanlara yatirim
yapilir.

Is kazalarinin ve
risklerin azaltilmasi,
¢alisma kosullarinin
tyilestirilmesi
hedeflenir. Hedeflere
ulasma basaris1 takip
edilir.

Caliganlar koyulan
hedeflere ulasilmasi
i¢in katkida bulunur.
Is saghgi ve giivenligi
kosullarinin stirekli
gelistirilmesi ile
gorevli tam zamanli
calisan bir is giivenligi
uzmani bulunur.
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-A- -B- -C- -D- -E-
Is saghig1 ve giivenligi Is saghig1 ve giivenligi Lavvarda is saglig1 ve ISG kurallarini tiim ISG yapilan her isin ayrilmaz
kurallarinin bir ise kurallar1 cogunlukla giivenligi kurallarina calisanlar ve yonetim bir parcasidir.
yaramadig1 ve iiretimi gereksiz goriiliir ve bu ozellikle is giivenligi uzmant | ciddiye alir bu kurallara Kurallarina tiim ¢alisanlar, }
k 51 diistiniilii kurall Kk kisi ve yoneticiler uyar. Bir uygun ¢alismak aligkanlik uétab(m ve milhendisler ve fist
aksattigi dusunulur. rallara uymak Kigtye ydnetim uyar, bu kurallari

Calisanlar yaptiklar
islerin tehlikelerini bilmez,
baret dahi takmazlar.

Caliganlara saglik
gbzetimi yapilmaz.

Calisanlarin cogu gegim
kaygisindan dolay1 agikca
tehlikeli olan isleri
yapmaya itiraz etmezler.

Calisana acikga tehlikeli
olan bir isin zorla
yaptirilip yaptirilmamasi
ustabasi ve amirlere
baglidir.

baglidir. Bazi kurallara
uyulur. Ornegin bant
akisindan kiirekle numune
alma isi sirasinda
sakalasilmaz.

Calisanlar yaptiklari i ile
ilgili tehlikeleri baslarina
gelenlerden ve ageanan
ISG olaylarindan kismen
bilirler.

Saglik gézetimi yapilmaz
yalnizca bir kez ise giris
muayenesi olur

Calisana acikga tehlikeli
olan bir igin zorla yaptirilip
yaptirilmamasi ustabasi ve
amirlere baglidir. Amir
idareten 6nlem g¢alisana bu
tehlikeli isi yaptirmaya
calisabilir.

denetim olacag1 zaman
kurallara uyuluyor gibi
gbsterilir. Is yerinde uyar
levhalari, tabelalar, afisler
astlmistir.

Gostermelik kisisel maruziyet
(toz, giirtiltii) 6l¢timleri
yapilir.

Tiim ¢aligsanlara kisisel
koruyucu donanim

dagitilir ve aldigina dair
formlar imzalatilir. Is
ayakkabisi ve kismen de
baret diginda kisisel koruyucu
donanim kullanilmaz.

Saglik gozetimleri yapilmasi
zorunlu olan siklikta yapilir.
Meslek hastaliklari ile ilgili
igyeri hekimi kontrollerini
yapar ve kayit tutar.

Acikgea tehlikeli igler kismen
onlem alinarak yapilir.

haline gelmistir.

Is saglig1 ve giivenligi ile
ilgili sorumluluk is
giivenligi uzmani, amirler ve
tiim ¢aliganlar tarafindan
paylagilir.

Kisisel koruyucu donanim
yapilan maruziyet
Ol¢iimlerine uygundur.
Calisanlar yaptiklari is ile
ilgili tehlikeleri aldiklart
egitimlerden ve is
deneyimlerinden bilirler.
Saglik gozetimleri
zorunlulugun Gtesinde
ihtiya¢ duyulan siklikta
yapilir. Ornegin: isitme
testleri, akciger taramalari
vb. Bu taramalar sayesinde
meslek hastaliklarinin takibi
yapilir.

Caliganlar biitiin gerekli
onlemlerin alinmadan agikca
tehlikeli bir isi yapmaz.

herkes benimsemistir.

Is giivenligi uzmam sik sik
gbzetim tesis icerisinde
dolasarak tespitlerde bulunur.
Calisanlar maruziyet
Ol¢timlerine gore miimkiin
oldugunca tozlu ve giiriiltiilii
ortamlarin disinda operator
kumanda odasindan galisir.
Calisanlar yaptiklari isin
tehlikelerini teorik
egitimlerden, isbast
egitimlerden ve vardiya 6ncesi
hatirlatmalardan dolay1
bilirler.

Saglik gozetimleri diizenli
olarak yiiriitiiliir, meslek
hastaliklar1 takibi yapilir.
Calisanlar etkinliklerle saglikli
ageama tesvik edilir.

Acikga tehlikeli bir isle
karsilasildiginda ilgili alanda
is durdurulur ve sorun
tamamen giderilmeden
kesinlikle faaliyete gegilmez.
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-A- -B- -C- -D- -E-
Sik sik is kazalar1 ageanir. | Kayma takilma diisme ve Bant konveyor motoru tamir | Bakim onarim isi yapilirken | Her tiirlii 6nlem alindigi ve
Bakimsizliktan ¢iiriimiis merdivenden diisme gibi edilirken bir bagkas1 bir aleti eline vurmak gibi takip edildigi i¢in is kazas1

profillerin diisiip
yaralanmaya sebep oldugu
is kazalar1 olur.

Hareket halindeki elege
¢arpma sonucu yaralanma
olur.

Numune alma isi
yapilirken uzuv kaptirma
kazalar1 olabilir.

Ramak kala olaylar ve
ufak tefek goriilen kazalar
(kiigtik kesikler,
carpmalar) hig bir ¢alisan
tarafindan bildirilmez.
Boyle kazalar
Onemsenmez.

Calisan yalnizca saglik
raporu almasint
gerektirecek kazalari
ustabasina sozIi olarak
haber verir.

kazalar ageanur.

Numune alma isi
yapilirken uzuv kaptirma
kazalar1 olabilir. Elektrik
islerinde bakimsiz
tesisattan kaynaklanan
kazalar olabilir.

Ramak kala olaylar
calisanlar sohbet arasinda
birbirlerine sdyleyebilirler
ancak bir bildirim olmaz.
Hafif yaralanmali bir kaza
ageandiginda ustabasi
durumdan haberdar olur
fakat {ist mevkilere
bildirimde bulunulmaz.

Saglik raporu alinmasi
gereken en az bir kag gilin
is gormezlik ile sonuglanan
kazalar ustabasi ve
sorumlu mithendis
tarafindan bilinir.

tarafindan motorun
calistirilmasi gibi durumlarda
el kol kaptirma kazas1
ageanabilir.

Numune alma isinde uzuv
kaptirma kazalar1 stk
ageanmaz.

Elektrik islerindeki kazalarin
olma olasilig1 azdir.

Ramak kala ve is kazasi
matbu tutanaklar1 bulunur.
Ramak kala olaylar
bildirilmez. Kaza kayit formu
doldurulur ve dosyalanir. Bu
kaydin tutulmasinda seffaf
olunmaz, durumu Ortbas etme
egilimi olabilir.

Saglik raporu alinmast
gereken kazalar ustabasindan
baglayarak silsile ile {ist
mevkilere bildirilir.

Kaza ile ilgili sorumluluk her
zaman i¢in bagka birim/
amire atilmaya ¢aligilir.

ufak tefek kazalar ageanur.
Zemine dokiilmiis tek tiik
malzemeye takilip diisme,
numune alirken dengeyi
kaybedip diisme, nadiren
ufak elektrik carpmalari gibi
kazalar olabilir.

Ramak kala olaylar
ustabagina bildirilir.
Calisanin rapor almasini
gerektirecek bir kaza
ageandiginda ustabasgi
kazay1 miihendise bildirir ve
saglik personeli kaza
cagrilir. Kaza kayit formu
seffaflikla ve dogrulukla
doldurulur. Calisan
kendisine sug
yiiklenmeyecegini bilir.

Kaza olmast durumunda
aranmasi gereken telefon
numaralari telefonlarin
yaninda goriiliir bir sekilde
tutulur. Sakat kalma, 6liim
ile sonuglanan kazalar iist
yonetime aktarilir.

sayis1 yok denecek kadar
azdir.

Bu lavvarda gerceklesen
kazalar galisanin 6zgiiveni
ve calistig1 tesise olan
giiveninden dolay1 basit bir
ayrintiy1 atlamaktan
kaynaklanabilir.

Elektrik kazalar1 nadiren
goriiliir ve sabotajdan
kaynaklanabilir.

Ageanan ramak kala olaylar
ve bildirilen hafif, orta,
ciddi siddetteki kazalar ile
ilgili tutulan kayitlar
haftalik olarak igletme
miidiiriine bildirilir.

Kaza kayit formu
seffaflikla ve dogrulukla
doldurulur. Caligan
kendisine sug
yiiklenmeyecegini bilir.
Kaza gerceklesir
gerceklesmez tesiste ilk
yardim konusunda yetkili
ve bilgili kigiye ulagilir.
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-A-

B-

-C-

-D-

-E-

Lavvarda, hukuka intikal
etmesi gerekmeyen is
kazalarimin nedenleri
arastirilmaz.

Kazalarin iistii kapatilir.
Giinii kurtarma anlayisi
vardir.

Bir is kazas1 oldugunda
cezadan kagma yollar
arastirilir.

Lavvarda ageanan is
kazalariin nedenleri ile
ilgili derinlemesine bir
arastirma yapilmaz.

Adli bir durum olmamasi
durumunda galisanlar
susturulur.

Bir kag giin is gdrmezlikle
sonuglanan bir kaza varsa
ustabasi ylizeysel olarak
olay1 sorusturup is
giivenligi uzmanina bilgi
Verir.

Kazalarin tstii kapatilmaya
caligilir

Kazanin incelenmesi
kazanin ne kadar ciddi
goriildiigline baglhdir.

Birkag giin i gérmezlik ile
sonuglanan bir kaza igin
ustabasg1 ve is giivenligi
uzmani yiizeysel bir
arastirma yapar.

Uzun siire is gormezlik ile
sonuglanan bir kaza
isletme miidiiriiniin ve
personel miidiiriiniin dahil
oldugu bir ekip tarafindan
is giivenligi uzmani ve
vardiya mithendisinden
bilgi alinarak yiirtitiiliir.

Bu sorusturma
yoneticilerin kazada
sorumluluklar1 olmadigini
ispatlamak tizere
gercgeklestirilir.

Lavvarda gergeklesen bir
is kazasini kimin
arastiracagi kazanin
ciddiyetine baghdir.

Bildirilen kazalari
ustabasi ile miihendis
birlikte arastirir ve
yerinde inceleme yapar.

Cok ciddi bir kaza ise
arastirma ekibine sefler
de katilir. Kazay1 ageayan
calisandan bilgi alinir.
Kazay1 goren
calisanlardan bilgi
toplanir. Kaza bir
ekipman ile baglantili ise
0 ekipmandan sorumlu
calisan ile gorigiliir.

Is kazalarinin arastiriimasi
icin derhal bir komisyon
(Komisyonda igyeri hekimi,
is giivenligi uzman,
isletme miidiirii, miithendis,
ustabasi ve ¢alisanlardan
bir kisi) kurulur.
Komisyonun amaci kazanin
olusum nedenlerini ortaya
¢ikarmak ve ¢6ziim
getirmektir.

Bu komisyon ageanan kaza
ile ilgili evraksal bilgileri
toplar. Ornegin kaza bir
bant konveydr rulmaninin
onarimi sirasinda
gergeklesmis ise rulmanin
bagli oldugu sistemin ariza-
bakim onarim kayitlari
incelenir.

Yerinde inceleme yapilir.
Hem kazay1 ageayan
caliganlarla hem de kazaya
sahit olan ¢aliganlarla
detayl1 olarak gorisiiliir.
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-A-

B-

-C-

-D-

-E-

Is kazalarindan ders
¢ikarilmaz.

Yalnizca kazay1 ageayan
calisan bir siire kaza
ageadigi duruma dikkat
eder ancak bu gegcici olur.

Ornegin bant konveyor
cevresini temizlerken
iizerine malzeme diisen bir
caligan bir siire malzeme
geligini gorecek sekilde
durarak caligir.

Ustabasi bildirilen bir i
kazasindan sonrasi
edindigi bilgiyi vardiya
miihendisine sozlii olarak
iletir.

Lavvarda ciddi goriilen bir
kaza ageandiysa is
giivenligi uzmani 6nlem
alma iginin basinda durur.
Ancak bu 6nlem alma isi
kapsamli olmaz yalnizca
sorun ageanan bolge ile
stnirli kalir.

Ageanan kazalardan ders
¢ikarma olur ancak
yiizeysel ve kazanin
ageandigi isle kisith kalir.

Ustabag1 kaza ageanan
bolge ile ilgili calisanlara

ayakiistii tembihte bulunur.

Arastirilan is kazasi ile
ilgili bir kaza raporu
olusturulur.

Bu raporda genellikle kaza
nedeni ¢aligan kiginin
dikkatsizligi, dalginlig1
seklinde gosterilir.

Lavvarin durumundan ve
yonetimden kaynaklanan
eksikliklere bu raporda yer
verilmez.

Raporda soruna yonelik
onlemler onerilir.

Bu rapor resmi mercilere
arz edilmek iizere
dosyalanir.

Kazadan ders ¢ikarma
olmaz.

Is kazasinin nedenlerinin
aragtirilmasi sonucu elde
edilen bilgi bir rapor
haline getirilerek
igverenin de iiyesi oldugu
is saglig1 ve giivenligi
kuruluna sunulur.

Ayrica bu bilgiler
calisanlar ile de sozlii
olarak paylasilir.

Miihendis ve ustabasi
calisanlar1 vardiya
Oncesinde veya
¢aliganlarin mola
vaktinde ageanan kaza,
kazanin nedenleri, alinan
onlemler ve ¢aliganlarin
da dikkat etmesi gereken
noktalar hakkinda sozlii
olarak bilgilendirir.

Kazanin arastirilmasindan
ortaya ¢ikan bilgiden
kapsaml1 bir rapor
hazirlanir. Ortaya ¢ikan
rapor sirket ortaklari ile ve
benzer tesisler ile paylasilir.

Onemli gériilen noktalar e-
posta yolu ile tiim
calisanlara iletilir.

Kaza ile ilgili pratik bilgiler
calisanlara yapilan kisa
toplantilarla aktarilir.
Gerekli goriiliirse
talimatlarda degisiklige
gidilir.

Kaza ile ilgili elde edilen
bilgi, hazirlanan raporun
sonugclari, fotograflar
egitim notlarina eklenir.
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-A- -B- -C- -D- -E-
Calisanlar ISG ile ilgili Calisanlar is saglig1 ve Calisanlar is saglig1 ve Calisanlar lavvarda Iletisim ¢ok yonliidiir. Is
sikayetlerini ya da giivenligi ile ilgili giivenligi ile ilgili kendilerine zarar saglhigl ve giivenligi ile
oOnerilerini sefleri ile sikayetlerini bazen sikayetl l verebilecegini ilgili olaylar1 hem
paylasmaz. ustabasina sozlIii olarak sOyler. tleri | diistindiikleri durumlari calisanlar kendi arasinda
iletir. Ustabasi1 gogunlukla | genelde lir (6rnegin: muhafazasiz goriigiir hem de amirlerine

Ust mevkilere sikayette
bulunurlarsa bunun
kendilerine kars1
kullanilmasindan,
cezalandirilmaktan,
kovulmaktan c¢ekinirler.

Caliganlar 6neri veya
sikayetlerle sekilde dikkat
¢ekmekten kaginirlar.

Vardiyalar arasi iletisim
zayiftir, ayakiistii sohbet
seklinde saglanir ve
yalnizca devam edilmesi
gereken igler var ise onlar

bildirilir.

sikayetleri olumsuz
karsilar.

Calisanlar dikkate
alimmayacaklarin
diisiindiikleri i¢in bu
Onerilerini ustabasina
sOylemezler. Yalnizca
basindan ig kazas1 gegen
bir ¢alisanin o kaza ile
ilgili 6nerisi varsa ve bu
oOneri bir ek mali yiik
getirmiyorsa dikkate
almabilir.

Vardiyalar arasi bilgi
aktarimi sozlii olarak
yapilir ve yapilacak isler
aktarilir. Bir ig kazasi
sonucu degisiklik yapilan
bir boliim varsa o
sOylenebilir.

ve gecistirir.

Sikayetler arasinda dnemli
bulduklarini is giivenligi
uzmanina haber verir. Is
giivenligi uzmani
bunlardan gerekli
gordiiklerini kayit altina
alarak dosyalar.

Calisanlar 6nerilerini {ist
yonetime bildirdiklerinde
dikkate alinmayacaklarini
diisiintirler.

Vardiya defterleri tutulur.
Onceki vardiyada
tamamlanan isler ile ilgili
detayli bilgi verilir. Sorun
olan bolgeler sozlii olarak
da belirtilir.

bant konveyor motoru)
derhal bildirerek sorunun
giderilmesini talep eder.

Amirler galisanlarin 6neri
ve sikayetlerini
paylasmasini takdir eder.
Calisanlarin kendi
hatasini paylasip
paylagsmamasi isyerindeki
iligkilerine ve kendi
kisiliklerine baglidir.
Isimsiz anketlerle
calisanlar fikirlerini
cekinmeden paylasir.

Vardiyada yapilmis olan
ve yapilacak iglerin yani
sira olusabilecek sikintilar
goriisiiliir. Onceki vardiya
ile ilgili bilgiye ihtiyag
duyuldugunda vardiya
kayit defterinde detayli
bilgiye ulagilir. Yapilan
her is kayit altindadir.

konu ile ilgili 6neri ve
sikayetlerini bildirirler.
Caliganlar is sagligi ve
giivenligi ile ilgili hatalar1
olsa da paylagsmaktan
¢ekinmezler,
suclanmayacaklarini
bilirler. verdikleri bilginin
yalnizca igyerini daha
giivenli yapmak i¢in
kullanilacagina giivenirler.

Ayrica st yonetimden
calisanlara mevzuat, yeni
teknolojiler, tesiste yapilan
degisiklikler ve
iyilestirmeler ile ilgili bilgi
akist vardir.

Genel vardiya defterinin
yani sira her ekipmanin
basinda vardiya defteri
bulunur. Vardiya sirasinda
is aktarimi c¢alisanlarin
ekipman baginda sozlii
bildirimi ile yapilmaktadir.
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Is saghig1 ve giivenligi
egitimi yapilmaz.

Is deneyimli bir ¢alisanin
yaninda calisarak
ogrenilir.

Isi yeni 6grenen biri,
yaninda calistigi kisi is
saglig1 ve giivenligini ne
derece dnemsiyorsa
konuyu o kadar
Ogrenebilir.

Ornegin bir calisan tiknere
malzeme ¢ikarirken isi
cabuk bitirmek i¢in
merdivenden elinde fazla
yiik tagtyarak ¢ikiyorsa
yeni baglayan ¢alisan da
ayni1 sekilde davranir.

Is saghig1 ve giivenligi
egitimleri tesisi icerisinde
kalabalik bir grubun
sigabilecegi herhangi bir
mekanda (varsa
yemekhane) yapilir. Bu
egitim bir kere tistiinkorii
yapilir ve tekrarlanmaz.

Egitimdeki bilgiler ¢aligma
hayatina uygulanabilir
olmaz.

Caliganlar egitimlerden
faydalanamazlar ve
egitimden kaginma
egilimindedirler ama onlar
istekli olsa da amir igin
devam etmesi icin egitime
bastan sona katilmalarina
miisaade etmez.

Egitim bir amir tarafindan
veya is giivenligi uzmani
tarafindan verilir.

Is saghig1 ve giivenligi
egitimleri tesisi icerisinde
kalabalik bir grubun
sigabilecegi herhangi bir
mekanda (varsa
yemekhane) yapilir.

Sirf yasal zorunluluklar
yerine getirmek amaciyla
yapilan egitimde gorseller
ve pratik bilgi yoktur.

Egitimi is giivenligi
uzmani verebilir ya da bu
ig ile ilgilenen bir sirketten
hizmet alinir.

Egitimler ihtiyag¢ olan
sikliklarla olmasa da
zaman zaman tekrar edilir.

Egitim aldigina dair
mutlaka her ¢alisanin
imzasi alinir ve calisana
egitim aldigina dair belge
verilir.

Is saghg ve giivenligi
egitimi, egitime ayrilmis,
0zel bir salonda yapilir.

Egitim is giivenligi
uzmani tarafindan gorsel
sunumlar kullanilarak
verilir.

Egitime tiim ¢alisanlar,
tiim ustabagi ve
miihendisler katilir.

Egitimler teorik bilgi ile
birlikte uygulamaya
yonelik bilgilere de yer
verilir.

Calisanlara giivenli
caligma, giivensiz calisma
ornekleri fotograflarla
gosterilir.

Egitimlerin sonunda sinav
yapilir.

Egitimlerde gorsel sunumlarin
yant sira uygulama
atdlyelerinde uygulamali
egitimlere yer verilir.
Egitmenler gerekli egitimleri
almus en st seviye yetkili ig
giivenligi uzmanlari tarafindan
verilir. Periyodik egitimlerin
yan1 sira lavvarda biiyiik
degisiklikler oldugunda ek
egitimler yapilir.

Egitimde grup ¢alismalar1
yapilarak cevher hazirlama
tesislerinde ger¢eklesmis
kazalar iizerinden dnlem
fikirleri gelistirilir.

Interaktif bir alan olusturulur
ve ¢alisanlarin deneyimlerini
paylagmalari i¢in zaman
ayrilir.

Egitimin elektrik ile ilgili
pratik kismu tesis i¢inde
iiretimin durdugu bir zamanda
yapilir.




6¢1

-A-

B-

-C-

-D-

-E-

Giindelik isler herhangi bir
onlem alinmaksizin
yirttilir.

Lavvarda bakim onarim
isleri plansizca, hizli bir
sekilde halledilmeye
calisilir, is glivenligi
onlemi i¢in zaman
harcanmaz.

Lavvarda numune alma
higbir 6nlem almadan bant
akisindan kova ve kiirekle
yapilir. Kisisel koruyucu
donanimlar dahi
kullanilmaz.

Elektrik igleri yapilirken is
cabuk bitsin diye enerji
kesilmeden ¢alisilmasina
yonelik baski olur.

Ise baslamadan 6nce
herhangi bir 6nlem
alimmaz. Lavvarda daha
Once is kazas1 ageanan bir
is yapiliyorsa o bolge i¢in
istlinkorii 6nlem alinir.

Bir alet bulunamadiginda
yerine tam uygun olmasa
da baska bir alet kullanilir.
Lavvarda iiretimin
Kesintisiz devam etmesi
i¢in bakim onarim isleri
zamanla yarisarak yapilir.

Lavvarda numune alma
bant akigindan kova ve
kiirekle yapilir

Elektrik iglerinde
kullanilmas1 gereken
yedekleme motoru vardir
ancak uygun sekilde temiz
ve korunakli muhafaza
edilmez.

Calisanlar ise baslarken
kendini koruyacak kadar
onlem a’

Zaman ;

ONATIM Tysus sxsmsn ays 21esd
bitirmek gerektigi i¢in
giivenlik 6nlemleri atlanir.

Lavvarda her ¢alisana
mutlaka kisisel koruyucu
donanim verilir ve bazi
calisanlar bu kisisel
koruyucu donanimlari
bildigi kadariyla kullanir.

Calisma izin sistemi vardir
ancak kullanilmaz.

Isler 6nceden planlanarak
yapilir.

Ise baslamadan once is
saglig1 ve giivenligi
sartlarinin yerine getirilip
getirilmedigi gozle
kontrol edilir.

Hasarl1 aletler
kullanilmaz ve diger
aletlerden ayrilarak
tamire gonderilir ya da
bertaraf edilir.

Kisisel koruyucu
donanim kullanimi1
aliskanlik haline
gelmistir.

Elektrik isi yapan
calisanlarin yorgun,
dalgin, uykusuz olup
olmadig1 ustabasi
tarafindan takip edilir.

Isler haftalik, aylik, yillik
olarak planlanir. Yapilacak
isin planlanmasinda dnceki
vardiyadan gelen
bilgilerden faydalanilir.
Rutin dis1 igler caligma izni
ile yapilir. Ise baslamadan
once onlemlerinin
alindigina dair kontrol
listeleri ile durum tespiti
yapilarak tiim 6nlemlerin
alindigindan emin olunur.

Bakim onarim islerinin
zaman baskis1 olmaksizin
yiirttiilmesi i¢in yedekli
sistemler ile galisilir.
Ornegin bir pompa arizasi
ile ilgili ¢aligilirken baska
bir hattan akis siirdiiriiliir.
Her elektrik teknisyeninin
kendine ait elektrik alet ve
cihazlar1 vardir. Ayrica bu
alet ve cihazlarin birer
yedegi de malzeme
dolabinda tutulur.

Elektrik panolarinin enerji
kesilmeden acilmadig
sistemler kullanilir.
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Lavvarda zemindeki su,
yag ve camur birikintileri
ile ilgili 6nlem alinmaz.

Lavvar karma karisik ve
dokiintii gériiniimdedir.
Merdiven korkuluklari
ctiriik, kirik, basamaklar1
kaygan olur.

Ekipmanlar ¢alismaz hale
gelene kadar onarilmadan
kullanilir.

Eleklerin yaninda
korkuluk olmaz

Numune almakta
kullanilan pasli hale
gelmis kova ve kiirekler
rastgele bir yere
brrakilmustir.

Elektrik islerinde
kullanilan alet ve cihazlar
yetersiz sayidadir. Elektrik
panolar agikta ve
yipranmig durumdadir.

Lavvarda zeminde su, yag ve
camur birikintileri olur.
Temizlik yapilmaz.

Lavvarin ilk bakista goriinen
yerler biraz daha tertipli
tutulur.

Bakimsiz bolgelerde ve
ekipmanlarda kaza ageanana
kadar miidahale edilmez.
Ornegin caraskal ve kriko
kagirmalar yapsa da bir kaza
ageanana kadar kullanilmaya
devam edilir.

Numune almakta kullanilan
kiirek ve kovanin sabit
tutuldugu bir alan yoktur
calisan kullanacagi zaman
yaninda gotirir.

Elektrik islerinde kullanilan
alet ve cihazlar yetersizdir.
Elektrik panolar1 kapali
tutulmaz, panolarin igine

gereksiz malzemeler koyulur.

Bazen kayma diismenin ¢ok
oldugu yerlerde (merdiven)
zeminin kaba temizligi
yapilir.

Go6z 6niinde olan yerler
nispeten diizenlidir.

Ekipmanlarin déner
aksamlar1 cogunlukla
muhafazalidir.

Biiyiik ekipmanlardaki ufak
tefek aksakliklar géz ardi
edilir.

Kullanilan aletlerinin
kaybolmamasi i¢in daginik da
olsa bir malzeme dolab1
bulunur.

Numune almakta kullanilan
kiirek ve kovanin sabit
tutuldugu bir alan vardir.
Elektrik panolar1 diizenli ve
kapalidir. Elektrik panolari
kilitli tutulur. Pano anahtari
operatdr ve teknisyende
bulunur. Bir anahtar her
elektrik panosunu agar.

Zemin sik sik temizlenir,
camur ve su birikintisi
olmaz.

Ekipmanlar calisir
vaziyette ve iyi
durumdadir.

Aletler diizenli ve sistemli
bir malzeme dolabi
igerisinde bulunur.

Numune almak i¢in kiirek
kova yerine otomatik
numune alma sistemleri
kullanilir

Elektrik panolar1 diizenli
ve kilitlidir.

Her elektrik teknisyeninin
kendine ait elektrik alet
ve cihazi vardir. Elektrik
panolar kilitli tutulur.
Elektrik panolarinda
yapilmus islemler ile ilgili
kayitlar panoya yakin bir
yerde tutulur.

Vardiya boyunca zemin
temizligi yapilarak camur
birikintileri dnlenir.

Kritik bolgelerde 6rnegin
bakim onarim yapilan
alanlarda stimli tabancalarla
basingli hava yardimiyla
zemindeki 1slaklik giderilir.

Tiim ekipmanlar
muhafazalidir. Numune alma
islemi i¢in otomatik sistemler
vardir.

Tesiste siirekli mekanik ve
elektronik kontroller yapilir.
Ekipmanlar kullanilmadan
once galisip ¢aligmadiklari
kontrol edilir.

Bu aletlerin diizenli ve
sistemli sekilde saklandig1 bir
malzeme dolabi vardir. Bir
¢aligan bu aletlerin
kullanimini takip etmekle
sorumludur.
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Acil durum ile ilgili higbir
¢alisma olmaz.

Tatbikat yapilmaz.
Yanginla miicadele
ekipmanlari yerinde
olmaz.

Acil durum ekibi yoktur.

Bu konu tam olarak
angarya olarak goriiliir

Acil durum ile ilgili higbir
¢alisma olmaz.

Yanginla miicadele
ekipmanlari gostermelik
olarak bulunur ancak
bakim/ dolumlar1 kontrol
edilmez.

Acil durum ekipleri yoktur.
Egitimli acil durum
ekipleri yoktur.

Caliganlar bir acil durumda
genel kiiltiir olarak
bildikleri bilgilere
dayanarak davranirlar

Acil durum planlar vardir
ancak bu plan yalnizca bir
dosyac "

Acil di

diizenl zle
ekipmani, acil durum
yonlendirmeleri) vardir.
Ancak ¢alisanlara bu
konuda haber, bilgi
verilmez.

Acil durum ekipleri bir
isim listesi olarak bulunur.
Bu ekiplerde yer alan
kisilerin ekiplerde
gorevlendirildiginden
haberi olmayabilir.

Caliganlara yemekhane
gibi bir alanda acil
durumlar ile ilgili genel
bilgi verilir. Tatbikat
yapilmaz.

Acil durum ekipleri vardir
ve egitimlidirler.

Yanginla miicadele
ekipmanlari yeteri kadar
vardir. Acil durum
aydinlatmasi bulunur.

Tatbikatlar tesisin
durdugu dénemlere gore
planlanir ve
gerceklestirilir. Ornegin
yangin tatbikati itfaiyeden
yetkililer tarafindan
yaptirilir. Tatbikatta
yangin sondiirme
ekipmaninin nasil
kullanilacagi gosterilir.

Caliganlar acil toplanma
yerini bilirler.

Acil durum ekipleri vardir
ve egitimlidirler.

Her vardiyada acil durum
gorevlileri panoda asilidir.

Acil eylem planlar1 vardir.
Tatbikatlar diizenli olarak
ve gercege 6zdes
gerceklestirilir ve
tekrarlanir.

Caliganlar kac1s yollarini ve
toplanma alanini bilir. Acil
durum ekipmanlari
kalitelidir ve periyodik
olarak kontrol edilir.




APPENDIX B
ANALYSES

1. Total variance explained by the unsafe behaviors with eigenvalue >1in factor

analysis
Total Variance Explained
Rotation
Sums of
Extraction Sums of Squared | Squared
Initial Eigenvalues Loadings Loadings?
% of % of
Fac Varianc | Cumulati Varianc | Cumulative
tor | Total e ve % | Total e % Total
! 20'8(2) 33.551 33.551 20'52 33.121 33.121 12.912

2 4.553 7.344 40.895( 4.306 6.945 40.065 12.012
3 3.906 6.299 47.194| 3.641 5.872 45.938 9.617
4 2.875 4.638 51.832| 2.629 4.241 50.179 8.643
5 2.602 4.196 56.028 | 2.342 3.777 53.956 7.038
6 2.266 3.655 59.683| 1.999 3.224 57.181 11.931
7 2.190 3.532 63.215] 1.916 3.090 60.271 6.468
8 1.666 2.686 65.902| 1.426 2.301 62.571 6.142
9 1.471 2.372 68.274] 1.207 1.947 64.518 6.365
10 |1.336 2.155 70.429| 1.032 1.665 66.183 7.557
11 |1.224 1.973 72.403| .950 1.532 67.715 4.966

12 ]1.203 1.940 74.343| .887 1.431 69.146 1.476
13 |]1.096 1.767 76.110| .806 1.300 70.446 4.448
14 11.036 1.671 77.781| .725 1.169 71.615 1.995

15 979 1.579 79.360
16 933 1.506 80.865
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2. Regression
2.1 Hierarchical Multiple Regression: Accident vs. Demographic Distribution, Safety

Culture

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 weekly
working
hours, .| Enter
experience
(years), age”
2 SC10, SC3,
SC4, SC1,
SC9, SC6, .| Enter
SC8, SC5,
SC7,SC2°
a. Dependent Variable: Total number of
accidents

b. All requested variables entered.

Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,136° ,018 -,031 1,696
2 555" 308 128 1,560

a. Predictors: (Constant), weekly working hours,
experience (years), age

b. Predictors: (Constant), weekly working hours,
experience (years), age, SC10, SC3, SC4, SC1, SC9, SC6,
SC8, SC5, SC7, SC2
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ANOVA?

Sum of Mean
Model Squares df Square F Sig.
1 Regression 3,248 3 1,083 ,376 770"
Residual 172,612 60 2,877
Total 175,859 63
2 Regression 54,203 13 4,169 1,714 ,087°
Residual 121,657 50 2,433
Total 175,859 63

a. Dependent Variable: Total number of accidents

b. Predictors: (Constant), weekly working hours, experience (years), age
c. Predictors: (Constant), weekly working hours, experience (years), age,
SC10, SC3, SC4, SC1, SC9, SC6, SC8, SC5, SC7, SC2

2.2 Hierarchical Multiple Regression: Accident vs. Demographic Distribution and

Leadership

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 weekly
working
hours, .| Enter
experience
(years), age”
2 Leadership
awareness
and effort,
Leadership
coaching and
caring”

a. Dependent Variable: Total number of
accidents

b. All requested variables entered.

.| Enter
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Model Summary

R Adjusted R
Model R Square Square Std. Error of the Estimate
1 ,184° ,034 ,013 1,376
2 ,330° ,109 ,076 1,331

a. Predictors: (Constant), weekly working hours, experience (years), age

b. Predictors: (Constant), weekly working hours, experience (years), age,

Leadership awareness and effort, Leadership coaching and caring
Coefficients®

Standardize
d
Unstandardized | Coefficient
Coefficients S
Std.
Model B Error Beta t Sig.
1 (Constant) -
3.242 1,972 -1,644 ,102
age ,019 ,017 ,113] 1,103 272
SXPEMENCE 1 023|017 _138| -1,351 179
(years)
weekly
working ,067 ,038 ,1491 1,753 ,082
hours
2 (Constant) -
1.430 1,990 -, 719 A74
age ,010 ,017 ,063 ,621 ,535
SXPEMENCe 1 011|017 _065| -,643 521
(years)
weekly
working ,052 ,037 116 1,404 ,163
hours
Leadership
coaching ,066 ,267 ,061 ,246 ,806
and caring
Leadership
awareness -,331 242 -,339( -1,370 173
and effort

a. Dependent Variable: Total number of accidents
137




Excluded Variables?

Collineari
Partial ty
Correlat | Statistics
Model Beta In t Sig. ion | Tolerance
1 Leadership
coachingand | -,259°| -3,064 003| -254 933
caring
Leadership
awareness -281°|  -3,368 ,001 - 277 ,940
and effort

a. Dependent Variable: Total number of accidents
b. Predictors in the Model: (Constant), weekly working hours, experience

(years), age
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2.3 Hierarchical Multiple Regression: Accident vs. Demographic Distribution,
Unsafe Acts

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 weekly
working
hours, .| Enter
experience
(years), age”
2 PPE relevant
routine
violation,
Slips causing
tripping
jamming and
falling,
Exceptional
violations
due to
production
over safety
approach,
Equipment
and material
related
perception
errors,
Absentminde
dness and
lapses in
some tasks”

.| Enter

a. Dependent Variable: Total number of
accidents
b. All requested variables entered.
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Model Summary

Adjusted R | Std. Error of
Model R R Square Square the Estimate
1 ,180° ,033 ,010 1,405
2 228" ,052 -,008 1,418

a. Predictors: (Constant), weekly working hours,
experience (years), age
b. Predictors: (Constant), weekly working hours,

experience (years), age, PPE relevant routine violation,

Slips causing tripping jamming and falling, Exceptional
violations due to production over safety approach,
Equipment and material related perception errors,
Absentmindedness and lapses in some tasks

ANOVA?

Sum of Mean
Model Squares df Square F Sig.
! Segress'o 8,698 3 2899| 1469| 226
Residual 258,635 131 1,974
Total 267,333 134
2 Eegregs'o 13,937 8 1742  866| 547°
Residual 253,396 126 2,011
Total 267,333 134

a. Dependent Variable: Total number of accidents
b. Predictors: (Constant), weekly working hours, experience (years),

age

c. Predictors: (Constant), weekly working hours, experience (years),
age, PPE relevant routine violation, Slips causing tripping jamming

and falling, Exceptional violations due to production over safety

approach, Equipment and material related perception errors,
Absentmindedness and lapses in some tasks
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2.4 Hierarchical Multiple Regression: Unsafe Acts-Safety Culture

2.4.1 Equipment and material related perceptual errors- Safety Culture

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 Weekly
working
hours, kag
yildir bu
tesiste .| Enter
calistyorsunu
Z, yas,
haftalik
calisma saati®
2 SC10, SC1,
SC5, SC9,
SC6, SC4, .| Enter
SC8, SC7,
SC3, SC2°
a. Dependent Variable: Equipment and material
related perception errors

b. All requested variables entered.

Model Summary

Adjusted R | Std. Error of
Model R R Square Square the Estimate
1 2328 ,054 -,011 ,839
2 541° 292 ,086 798
a. Predictors: (Constant), Weekly working hours, kag yildir
bu tesiste calistyorsunuz, yas, haftalik ¢alisma saati

b. Predictors: (Constant), Weekly working hours, kag yildir

bu tesiste ¢alisiyorsunuz, yas, haftalik calisma saati, SC10,
SC1, SC5, SC9, SC6, SC4, SC8, SC7, SC3, SC2
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ANOVA?

Sum of
Model Squares df Mean Square F Sig.
1 Regression 2,321 4 ,580 ,824 515"
Residual 40,842 58 ,704
Total 43,163 62
2 Regression 12,624 14 ,902 1,417 ,182°
Residual 30,539 48 ,636
Total 43,163 62

a. Dependent Variable: Equipment and material related perception errors
b. Predictors: (Constant), Weekly working hours, kag¢ yildir bu tesiste

calistyorsunuz, yas, haftalik ¢calisma saati
c. Predictors: (Constant), Weekly working hours, ka¢ yildir bu tesiste
calistyorsunuz, yas, haftalik ¢alisma saati, SC10, SC1, SC5, SC9, SC6, SC4, SC8,
SC7, SC3, SC2
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Coefficients?

Unstandardized Coefficients

Standardized
Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 1,134 1,792 -633| 529
yas -,001 018 -,005| -020| 977
kac yildir bu
tesiste 008 015 083| 516| 608
calistyorsunuz
E:Iflt:‘;l; o 018 061 076| 88| 774
vasfk% e 021 034 167| 611| 544

2 (Constant) 214 2,255 ,095 ,925
yas 008 018 075| 435|665
kag yildir bu
tesiste ,008 ,015 ,083 512 611
calistyorsunuz
2:f;£§ i 013 067 056 191|849
yjfk% e 010 038 082 268| 790
sc1 164 126 266| 1,305| 198
SC2 -,500 232 -630| -2,157| 036
sC3 031 174 043 81| 857
sca -, 161 168 -237| -959| 342
SC5 310 193 393| 1,606| 115
SC6 -,261 177 _314| -1,471| 148
SC7 -,013 195 -017| -068| 946
sC8 246 174 330| 1,413 164
SC9 -, 148 173 -184| -854| 397
SC10 110 136 124 812| 421

a. Dependent Variable: Equipment and material related perception errors
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Excluded Variables?

Collinearity
Partial Statistics
Model Beta In t Sig. Correlation Tolerance
1 SC1 -,043 -,298 , 767 -,039 ,793
SC2 -390°|  -2,768 ,008 -,344 737
SC3 -,200°|  -1,391 ,170 -,181 776
SC4 -293°| 2,168 ,034 -,276 ,840
SC5 -195°| 1,321 ,192 -, 172 ,736
SC6 -,256°| -1,858 ,068 -,239 827
SC7 -227°|  -1,589 ,118 -,206 778
SC8 -,054 -,363 ,718 -,048 741
SC9 -216°|  -1,483 ,144 -,193 , 751
SC10 -114° -,887 ,379 -, 117 ,990

a. Dependent Variable: Equipment and material related perception errors
b. Predictors in the Model: (Constant), Weekly working hours, ka¢ yildir bu
tesiste calistyorsunuz, yas, haftalik ¢alisma saati

2.4.2 PPE relevant routine violations - Safety Culture

Variables Entered/Removed?

Model

Variables
Entered

Variables
Removed

Method

weekly
working
hours,
experience
(years), age”
SC10, SC1,
SC4, SC6,
SC9, SC5,
SC3, SCs,
SC7,8C2°

.| Enter

.| Enter

a. Dependent Variable: PPE relevant routine

violation

b. All requested variables entered.
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Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,001° ,008 -,040 ,846
2 465" 216 ,020 ,822

a. Predictors: (Constant), weekly working hours,
experience (years), age
b. Predictors: (Constant), weekly working hours,

experience (years), age, SC10, SC1, SC4, SC6, SC9, SC5,
SC3, SC8, SC7, SC2

ANOVA?®
Sum of Mean
Model Squares df Square F Sig.
1 Regression ,370 3 ,123 172 915"
Residual 44,421 62 716
Total 44,792 65
2 Regression 9,690 13 745 1,104 377°
Residual 35,102 52 675
Total 44,792 65

a. Dependent Variable: PPE relevant routine violation
b. Predictors: (Constant), weekly working hours, experience (years), age
c. Predictors: (Constant), weekly working hours, experience (years), age,
SC10, SC1, SC4, SC6, SC9, SC5, SC3, SC8, SC7, SC2

2.4.3 Absentmindedness and lapses in some tasks- Safety Culture

Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,090° ,008 -,041 ,658
2 583" ,340 172 587

a. Predictors: (Constant), weekly working hours,
experience (years), age
b. Predictors: (Constant), weekly working hours,

experience (years), age, SC10, SC1, SC4, SC6, SC9, SC5,
SC8, SC3, SC7, SC2
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ANOVA?

Sum of Mean
Model Squares df | Square F Sig.
1 Regression 214 3 ,071] ,165 920"
Residual 26,446| 61 434
Total 26,661| 64
2 Regression 9,069| 13 ,6981 2,022 ,038°
Residual 17,592| 51 ,345
Total 26,661| 64

a. Dependent Variable: Absentmindedness and lapses in some tasks

b. Predictors: (Constant), weekly working hours, experience (years), age
c. Predictors: (Constant), weekly working hours, experience (years), age,
SC10, SC1, SC4, SC6, SC9, SC5, SC8, SC3, SC7, SC2

2.4.4 Exceptional violations due to production over safety approach - Safety Culture

Excluded Variables?

Partial Collinearity

Correlatio [ Statistics

Model |Beta In t Sig. n Tolerance
1 sc1| ,144°| 1,021 311 ,132 ,820
sc2| -,279°| -1,987| 052 -,250 , 788
sc3| -,154°| -1,104| 274 -,142 ,835
sca| -,318°| -2,364| ,021 -,294 ,840
sc5| -,151°| -1,020| 312 -,132 , 748
sceé| -,255°| -1,860| ,068 -,235 ,835
sc7| -113°| -768| 446 -,099 , 754
scs| -,007°| -048| 962 -,006 , 745
sco| -,256°| -1,761| ,083 -,223 749
§C1 -268°| -2,147| ,036 -,269 ,986

a. Dependent Variable: Exceptional violations due to
production over safety approach

b. Predictors in the Model: (Constant), weekly working hours,
experience (years), age

2.4.4 Slips causing tripping, jamming and falling - Safety Culture
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Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,173% ,030 -,021 ,788
2 579° ,335 ,152 718

a. Predictors: (Constant), weekly working hours,
experience (years), age

b. Predictors: (Constant), weekly working hours,
experience (years), age, SC10, SC1, SC4, SC6, SC9, SC5,
SC3, SC7, SC8, SC2
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ANOVA?

Sum of
Model Squares df | Mean Square F Sig.
1 Regression 1,086 3 ,362 583 ,629°
Residual 35,381 57 621
Total 36,466 60
2 Regression 12,232 13 ,941| 1,825| ,067°
Residual 24,235 47 ,516
Total 36,466 60
a. Dependent Variable: Slips causing tripping jamming and

falling

b. Predictors: (Constant), weekly working hours, experience
(years), age

c. Predictors: (Constant), weekly working hours, experience
(years), age, SC10, SC1, SC4, SC6, SC9, SC5, SC3, SC7, SC8,
SC2

2.4 Hierarchical Multiple Regression: Unsafe Acts vs. Demographic Background and
Leadership
2.4.1 Equipment and material related perceptual errors- Leadership

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 weekly
working
hours, .| Enter
experience
(years), age”
2 Leadership
awareness
and effort,
Leadership
coaching and
caring”

a. Dependent Variable: Equipment and material
related perception errors

.| Enter
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b. All requested variables entered.
Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,223° ,050 ,034 792
2 246" 060 034 792

a. Predictors: (Constant), weekly working hours,
experience (years), age
b. Predictors: (Constant), weekly working hours,

experience (years), age, Leadership awareness and effort,
Leadership coaching and caring

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
1 Regression | 5 599 3| 1,966| 3,137 (;%
Residual | 112211 179 627
Total 118,109| 182
2 Regression | 7 1) 5| 1425 2,272 ’O;
Residual 110,985 177 ,627
Total 118,109 182

a. Dependent Variable: Equipment and material related

perception errors

b. Predictors: (Constant), weekly working hours,
experience (years), age
c. Predictors: (Constant), weekly working hours,

experience (years), age, Leadership awareness and effort,
Leadership coaching and caring
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Coefficients?

Unstandardized

Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -
-1,667 1,020 1634 ,104
age -,007 ,009 -071| -,762| ,447
experience (years) ,001 ,009 ,014( ,148| ,883
weekly working 056 020 206|2:811| 005
hours
2 (Constant) -
-1,188 1,078 1101 272
age -
,009 ,009 ,095 1001 ,318
experience (years) ,004 ,009 ,043( ,452| ,652
weekly working 052 020 190| 2,555 011
hours
Leadership ]
coa_chlngand -,057 ,051 -,087 1115 ,266
caring
Leadership
awareness and -,005 ,008 -044( -577| ,565
effort

a. Dependent Variable: Equipment and material related perception errors
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2.4.2 PPE relevant routine violations - Leadership

Variables Entered/Removed?

Model

Variables
Entered

Variables
Removed

Method

weekly
working
hours,
experience
(years), age”
Leadership
awareness
and effort,
Leadership
coaching and
caring”

.| Enter

.| Enter

a. Dependent Variable: Equipment and material
related perception errors
b. All requested variables entered.

Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 223° ,050 ,034 792
2 246° ,060 ,034 792

a. Predictors: (Constant), weekly working hours,

experience (years), age

b. Predictors: (Constant), weekly working hours,
experience (years), age, Leadership awareness and effort,
Leadership coaching and caring
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ANOVA?

Sum of Mean
Model Squares df Square F Sig.
1 Regression 5,899 3 1,966 3,137 027"
Residual 112,211 179 ,627
Total 118,109 182
2 Regression 7,124 5 1,425 2,272 ,049°
Residual 110,985 177 ,627
Total 118,109 182

a. Dependent Variable: Equipment and material related perception errors
b. Predictors: (Constant), weekly working hours, experience (years), age
c. Predictors: (Constant), weekly working hours, experience (years), age,
Leadership awareness and effort, Leadership coaching and caring

Coefficients

a

Standardi
zed

Unstandardized | Coefficie
Coefficients nts

Model B [ Std. Error Beta t Sig.

1 (Constant) -1,667 1,020 -1,634 ,104
age -,007 ,009 -071] -762 447
experience (years) ,001 ,009 ,014 ,148 ,883
‘r’]v(fjrks'y working 056 020 206| 2811 005

2 (Constant) -1,188 1,078 -1,101 272
age -,009 ,009 -,095( -1,001 ,318
experience (years) ,004 ,009 ,043 ,452 ,652
\évoeuerlzly working 052 020 190| 2,555 011
Leadershi
coaching Snd caring -,057 ,051 -,087| -1,115 ,266
Leadershi
awarenesspand effort -005 008 ~044] 577 965

a. Dependent Variable: Equipment and material related perception errors
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2.4.3 Absentmindedness and lapses in some tasks- Leadership

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 weekly
working
hours, .| Enter
experience
(years), age”
2 Leadership
awareness
and effort,
Leadership
coaching and
caring”

a. Dependent Variable: Absentmindedness and
lapses in some tasks

b. All requested variables entered.

.| Enter

Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,125° ,016 -,001 ,810
2 205" ,042 ,015 ,804

a. Predictors: (Constant), weekly working hours,
experience (years), age

b. Predictors: (Constant), weekly working hours,
experience (years), age, Leadership awareness and effort,
Leadership coaching and caring
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ANOVA?

Sum of Mean
Model Squares df Square F Sig.
1 Regression 1,875 3 ,625 ,952 417"
Residual 117,475 179 ,656
Total 119,350 182
2 Regression 5,003 5 1,001 1,549 A77°
Residual 114,347 177 ,646
Total 119,350 182

a. Dependent Variable: Absentmindedness and lapses in some tasks

b. Predictors: (Constant), weekly working hours, experience (years), age
c. Predictors: (Constant), weekly working hours, experience (years), age,
Leadership awareness and effort, Leadership coaching and caring

2.4.4 Exceptional violations due to production over safety approach - Leadership

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 weekly
working
hours, .| Enter
experience
(years), age”
2 Leadership
awareness
and effort,
Leadership
coaching and
caring”

a. Dependent Variable: Exceptional violations
due to production over safety approach

b. All requested variables entered.

.| Enter
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Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,218° ,048 ,031 915
2 323" ,104 ,079 ,892

a. Predictors: (Constant), weekly working hours,
experience (years), age
b. Predictors: (Constant), weekly working hours,

experience (years), age, Leadership awareness and effort,
Leadership coaching and caring

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
1 Regression 7,407 3 2,469 2,950 034"
Residual 148,125 177 ,837
Total 155,532 180
2 Regression 16,227 5 3,245 4,077 ,002°
Residual 139,305 175 ,796
Total 155,532 180

a. Dependent Variable: Exceptional violations due to production
over safety approach

b. Predictors: (Constant), weekly working hours, experience

(years), age

c. Predictors: (Constant), weekly working hours, experience

(years), age, Leadership awareness and effort, Leadership coaching
and caring
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Coefficients?

Unstandardized | Standardized
Coefficients Coefficients
Std.

Model B Error Beta t Sig.

1 (Constant) -1,446 1,180 -1,225 ,222
age ,000 ,011 -,001( -,010 ,992
experience (years) -,013 ,011 -,110( -1,178 ,240
;Vsjr';'y working 056 023 179| 2421| 017

2 (Constant) -,144 1,216 -,118 ,906
age -,006 ,011 -,056| -,603 ,548
experience (years) -,003 ,011 -,029( -,308 ,758
‘r’]"(fjg'y working 045 023 143| 1955| 052
Leadership
coaching and -,181 ,058 -,240| -3,128 ,002
caring
Leadership
awareness and -,004 ,010 -031| -,425 ,671
effort

a. Dependent Variable: Exceptional violations due to production over safety

approach

2.4.4 Slips causing tripping, jamming and falling - Leadership

Variables Entered/Removed?

Variable
S
Remove
Model Variables Entered d Method
1 weekl_y working hours,b enter
experience (years), age
2 Leadership awareness and
effort, Leadership coaching .| Enter
and caring”

a. Dependent Variable: Exceptional violations due to production over
safety approach
b. All requested variables entered.
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Model Summary

R Adjusted R | Std. Error of
Model R Square Square the Estimate
1 ,218° ,048 ,031 915
2 323" ,104 ,079 ,892

a. Predictors: (Constant), weekly working hours,
experience (years), age
b. Predictors: (Constant), weekly working hours,

experience (years), age, Leadership awareness and effort,
Leadership coaching and caring

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
1 Regression 7,407 3| 2,469(2,950| ,034°
Residual 148,125 177 ,837
Total 155,532 180
2 Regression 16,227 5 3,245|4,077| ,002°
Residual 139,305 175 ,796
Total 155,532 180

a. Dependent Variable: Exceptional violations due to
production over safety approach
b. Predictors: (Constant), weekly working hours, experience

(years), age

c. Predictors: (Constant), weekly working hours, experience
(years), age, Leadership awareness and effort, Leadership
coaching and caring
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Standar
Unstandardized dized
Model Coefficients Coeffici ‘ Sig.
ents
B Std. Beta
Error
(Constant) -,144 1’62 L -,118 ,906
age -,006 ,011 -,056 -,603 ,548
experience 003 | 011 | -029 | -308 | 758
(years)
weekly 045 023 | 143 | 1955 | 052
2 working hours
Leadership
coaching and -,181 ,058 -,240 -3,128 ,002
caring
Leadership
awareness and -,004 ,010 -031 -,425 671
effort

a. Dependent Variable: Exceptional violations due to production over

safety approach
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3. Mediation
3.1 Indirect effect of safety culture on accidents over unsafe behaviors
3.1.1

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV= SC1
MEDS =BEH_1
BEH_2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH 1 -0232 ,0675 -,3433 ,7322
BEH 2 ,1255 ,0695 1,8048 ,0748
BEH_3 -,0587 ,0515 -1,1394 2579
BEH_ 4 ,1068 ,0866 1,2329 ,2212
BEH 5 -1116 ,0603 -1,8513 ,0678

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH_1 2255 3696 ,6101 5436

BEH 2 -1771 ,2930 -,6046 ,5472

BEH_3 -3146 ,5243 -6000 5503

BEH 4 1805 ,2916 ,6190 5377

BEH 5 -0101 ,3896 -,0260 ,9793

Total Effect of IV on DV (c path)
Coeff se t p
SC1 -1764 1442 -1,2230 ,2249

Direct Effect of IV on DV (c' path)
Coeff se t p
SC1 -,1878 ,1644 -1,1427 ,2568

Model Summary for DV Model
R-sq Adj R-sq F o dfl df2 p
,0384 -,0375 ,5064 6,0000 76,0000 ,8017

FEhAAAEAAAEAAAAAAAAAAAAAAArAAhhAhrdAhArdAhrrAhhrhhkhkhhkhhhkhkhhhkihhihhihiiiiiiik
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BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE
TOTAL ,0114 ,0135 ,0021 ,0982
BEH_1 -,0052 -,0057 -,0005 ,0354
BEH 2 -,0222 -,0197 ,0026 ,0380
BEH 3 ,0185 ,0192 ,0007 ,0416
BEH_4 ,0193 ,0157 -,0036 ,0517
BEH 5 ,0011 ,0039 ,0028 ,0394

Bias Corrected Confidence Intervals
Lower Upper
TOTAL -,2051 ,1966
BEH 1 -,1465 ,0325
BEH 2 -,1451 ,0239
BEH 3 -,0295 ,1670
BEH 4 -,0421 ,1816
BEH 5 -,0783 ,0873

R R R R R R R R R R R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R R e

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.12

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV= SC2
MEDS =BEH_1
BEH_2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH 1 -2018 ,0864 -2,3355 ,0220
BEH 2 -,0743 ,0933 -7967 ,4280
BEH_3 -,1297 ,0670 -1,9346 ,0565
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BEH_4 -1375 1144 -1,2015 2331
BEH_5 -2352 ,0770 -3,0552 ,0030

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH 1 3754 ,3682 1,0196 ,3111

BEH 2 -2892 ,2818 -1,0266 ,3079

BEH 3 -2338 5178 -4515 6529

BEH 4 ,0564 ,2800 ,2015 ,8408

BEH 5 ,1563 ,3951 ,3957 ,6934

Total Effect of IV on DV (c path)
Coeff se t p
SC2 ,1705 ,1913 8911 ,3755

Direct Effect of IV on DV (c' path)
Coeff se t p
SC2 ,2389 ,2085 1,1459 2554

Model Summary for DV Model
R-sq Adj R-sq Fdfl df2 p
,0385 -,0374 5076 6,0000 76,0000 ,8008

FEhAAIAEAAAEAAkIAAAkAAAkAAAkAIAAkArAAArhhrrAhkrdAhkhrhkhihhkhihhkhhhkhihkhkihkhkihkhihiihiiikx

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0685 -,0640 ,0044 ,0835

BEH_1 -0757 -,0758 ,0000 ,0806

BEH 2 ,0215 ,0230 ,0015 ,0461

BEH_3 ,0303 ,0290 -,0013 ,0723

BEH 4 -,0078 -,0043 ,0035 ,0722

BEH 5 -,0368 -,0360 ,0008 ,0900

Bias Corrected Confidence Intervals
Lower  Upper
TOTAL -,3031 ,0593
BEH 1 -3667 ,0153
BEH 2 -0175 2155
BEH 3 -,0883 ,2099
BEH 4 -1932 1211
BEH 5 -,2854 0962

FEAAAEAAAEAAkAAAAAAAAAAAAAAAAhAArrAhArErAhkrArAhkhArAhkhhhkhhhkhkhhkhihhihhihiiiiiiik
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Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.1.3

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV= SC3
MEDS = BEH_1
BEH_2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH_1 -,0844 ,0830 -1,0163 ,3125
BEH 2 ,1351 ,0864 1,5639 ,1217
BEH 3 -,1225 ,0627 -1,9522 ,0544
BEH_4 -0264 ,1080 -,2448 ,8072
BEH 5 -,1587 ,0740 -2,1432 ,0351

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH 1 2244 3666 ,6122 5423

BEH 2 -1442 2954 -4883 ,6267

BEH_3 -3503 ,5248 -6675 5064

BEH 4 1372 ,2808 ,4886 ,6265

BEH 5 ,0054 ,3857 ,0140 ,9889

Total Effect of IV on DV (c path)
Coeff se t p
SC3 -2711 1774 -1,5282 ,1304

Direct Effect of IV on DV (c' path)
Coeff se t p
SC3 -2711 1995 -1,3594 ,1780

Model Summary for DV Model
R-sq Adj R-sq F o dfl df2 p
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,0451 -,0302 ,5988 6,0000 76,0000 ,7304

*hkhkkhkkkhkhkhkkhhkhkkhhkhikhkkhhkhkhhkhihkkihkhkihkhihkihkhihihihihhihihihkihkhihkiihkihkhihkiiikkx

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL ,0000 -,0063 -,0063 ,1060

BEH 1 -,0189 -,0218 -,0029 ,0472

BEH_2 -0195 -,0197 -,0002 ,0450

BEH 3 ,0429 ,0436 ,0007 ,0684

BEH_4 -0036 -,0115 -0079 ,0433

BEH_5 -,0009 ,0030 ,0039 ,0544

Bias Corrected Confidence Intervals
Lower  Upper
TOTAL -,2633 ,1737
BEH 1 -2234 ,0189
BEH 2 -,1648 ,0345
BEH 3 -,0523 2359
BEH 4 -1270 ,0623
BEH 5 -1211 ,1091

R R R R R R R R R R R R T R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.1.4

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV= SC4
MEDS = BEH_1
BEH_2
BEH_3
BEH_4
BEH_5

Sample size
83
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IV to Mediators (a paths)

Coeff se t p
BEH_1 -1274 ,0762 -1,6730 ,0982
BEH_2 -,0804 ,0808 -,9948 3228
BEH_3 -1076 ,0583 -1,8451 ,0687
BEH_4 -1565 ,0987 -1,5853 ,1168
BEH 5 -1952 ,0671 -2,9080 ,0047

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH_ 1 3128 ,3643 ,8587 ,3932

BEH_2 -2696 ,2822 -9555 3423

BEH_3 -2437 5200 -,4687 6406

BEH 4 ,0923 2801 ,3294 7427

BEH 5 ,1387 3971 ,3493 7278

Total Effect of IV on DV (c path)
Coeff se t p
SC4 1285 ,1662 7732 ,4416

Direct Effect of IV on DV (c' path)
Coeff se t p
SC4 ,1620 ,1785 ,9079 ,3668

Model Summary for DV Model
R-sq Adj R-sq Fdfl df2 p
,0324 -,0440 ,4243 6,0000 76,0000 ,8606

R R R R R R R R R R R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0335 -,0302 ,0033 ,0632

BEH 1 -0399 -0410 -,0011 ,0519

BEH 2 ,0217 ,0237 ,0020 ,0389

BEH_3 ,0262 ,0226 -,0036 ,0653

BEH_4 -0144 -0085 ,0059 ,0715

BEH 5 -,0271 -,0270 ,0000 ,0741

Bias Corrected Confidence Intervals
Lower  Upper

TOTAL -,2047 ,0665

BEH 1 -,2152 ,0155

BEH 2 -,0124 ,1818
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BEH_3 -,0756 2076
BEH 4 -2036 ,1019
BEH 5 -,2560 0709

*hkhkkhkhkkhkhkhkkhhkhkkhkhkkhkikhkkhhkhkkhhkhihkkhhkhkihkhihkihkhhhkihihkihhihkkhihkihkhihkiihkihhihkiiikk

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.15

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV = SCb5
MEDS = BEH_1
BEH 2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH 1 -0732 ,0844 -8677 ,3881
BEH 2 -0703 ,0886 -,7931 ,4300
BEH_3 -,0336 ,0650 -5175 ,6062
BEH_ 4 -0002 ,1096 -,0014 ,9989
BEH 5 -1049 ,0763 -1,3744 1731

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH_1 ,3306 ,3645 ,9071 ,3672

BEH 2 -2532 ,2823 -8969 ,3726

BEH_3 -2500 ,5193 -,4813 ,6317

BEH 4 0559 ,2808 ,1992 8427

BEH 5 ,1149 3901 ,2945 7692

Total Effect of IV on DV (c path)
Coeff se t p
SC5 ,1845 ,1814 1,0174 3120
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Direct Effect of IV on DV (c' path)
Coeff se t p
SC5 ,1946 ,1892 1,0288 ,3068

Model Summary for DV Model
R-sq Adj R-sq Fdfl df2 p
,0354 -,0408 ,4642 6,0000 76,0000 ,8327

KEAKEAAAEIAAAARAARAIAAAIAAAIAAAIAAAIAAAAAAAAAAAAkAIAAkArAhkArhkhrhhihhihhiiiiikx

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0101 -,0217 -,0116 ,0705

BEH_ 1 -0242 -0255 -,0013 ,0503

BEH 2 ,0178 ,0170 -,0008 ,0391

BEH_3 ,0084 ,0073 -,0011 ,0405

BEH 4 ,0000 -,0029 -,0029 ,0496

BEH 5 -0120 -,0175 -,0055 ,0510

Bias Corrected Confidence Intervals
Lower  Upper
TOTAL -,1448 1327
BEH 1 -2255 0213
BEH 2 -,0168 ,1902
BEH 3 -,0460 ,1339
BEH 4 -1140 ,1078
BEH 5 -,1871 ,0475

FEhAIAEAAAEAAkAAAkAAAkAAAkAIAAkArAAArArAArArAhkrAErAhkrrAhkhAhhkhkhhkhhhkhkhhkhihkhkihhihiihiiiik

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.1.6

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT

IV= SC6

MEDS = BEH_1
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BEH_2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH_1 -1097 ,0908 -1,2079 ,2306
BEH_2 ,0305 ,0960 ,3175 ,7516
BEH 3 -1677 ,0679 -2,4703 ,0156
BEH 4 -1407 1174 -1,1982 2343
BEH 5 -2103 ,0801 -2,6263 ,0103

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH_ 1 ,3038 ,3664 ,8291 ,4096

BEH 2 -2669 ,2881 -9265 ,3571

BEH_3 -2250 5273 -,4268 ,6707

BEH_4 ,0843 2815 ,2996 ,7653

BEH 5 ,0521 ,3918 ,1329 ,8946

Total Effect of IV on DV (c path)
Coeff se t p
SC6 -,0429 1972 -2173 ,8285

Direct Effect of IV on DV (c' path)
Coeff se t p
SC6 -,0163 2144 -0761 ,9395

Model Summary for DV Model
R-sq Adj R-sq F dfl df2 p
,0220 -,0552 ,2849 6,0000 76,0000 ,9424

R R R R R R o R R R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0265 -,0335 -,0069 ,0975

BEH_ 1 -,0333 -,0419 -0086 ,0757

BEH 2 -0081 -,0091 -,0010 ,0417

BEH_3 ,0377 ,0381 ,0004 ,0945
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BEH_4 -0119 -0119 ,0000 ,0812
BEH_5 -0110 -,0086 ,0023 ,0801

Bias Corrected Confidence Intervals
Lower  Upper
TOTAL -,2549 1420
BEH 1 -3225 0321
BEH 2 -,1446 ,0398
BEH 3 -,1203 ,2698
BEH 4 -,2479 1049
BEH 5 -,2243 1186

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R R

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.1.7

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV = SC7
MEDS = BEH_1
BEH_2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH_1 -,0527 ,0939 -5610 ,5763
BEH 2 ,0554 ,0985 5624 5754
BEH 3 -,0754 ,0718 -1,0495 2971
BEH 4 ,0078 ,1217 ,0638 ,9493
BEH 5 -1114 ,0848 -1,3144 ,1924

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH 1 3453 3631 ,9511 ,3446

BEH 2 -3186 ,2826 -1,1273 ,2632
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BEH_3 -1609 /5178 -3108 ,7568
BEH_4 ,0436 ,2797 ,1559 8765
BEH_5 ,0957 3852 ,2485 ,8044

Total Effect of IV on DV (c path)
Coeff se t p
SC7 ,2482 2007 1,2365 ,2199

Direct Effect of IV on DV (c' path)
Coeff se t p
SC7 ,2822 2097 1,3460 ,1823

Model Summary for DV Model
R-sq Adj R-sq F dfl df2 p
,0447 -0307 ,5926 6,0000 76,0000 ,7353

kkhkhkhhhkhkhkhkhkhkhkhirrrhhkhkhhkhkhrrrrrhkhhhkhkhrirrrhhdhhdhrirrriiddhhhiiiiiiixx

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0340 -,0301 ,0040 ,1120

BEH 1 -,0182 -,0294 -0113 ,0745

BEH 2 -0177 -0136 ,0040 ,0414

BEH 3 ,0121 ,0145 ,0023 ,0586

BEH_4 ,0003 ,0064 ,0061 ,0525

BEH 5 -,0107 -,0079 ,0028 ,0531

Bias Corrected Confidence Intervals
Lower Upper
TOTAL -,2744 1810
BEH 1 -,2837 ,0567
BEH 2 -,1825 ,0225
BEH 3 -,0688 ,1743
BEH 4 -1125 ,1090
BEH 5 -,2141 ,0487

R R R R R R o R R R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R T R R R

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000
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3.1.8
Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV= SC8
MEDS = BEH_1
BEH 2
BEH_3
BEH 4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH_1 -,0003 ,0863 -,0033 ,9974
BEH 2 ,1236 ,0895 1,3810 ,1711
BEH_3 -1066 ,0652 -1,6341 ,1061
BEH_ 4 ,0763 ,1113 ,6858 ,4948
BEH 5 -1095 ,0776 -1,4106 ,1622

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH 1 2790 ,3646 ,7652 ,4465

BEH 2 -2059 ,2892 -7121 ,4786

BEH_3 -3497 5347 -6539 5151

BEH_ 4 1419 2855 4971 ,6206

BEH 5 ,0417 ,3863 ,1080 ,9142

Total Effect of IV on DV (c path)
Coeff se t p
SC8 -,1855 ,1847 -1,0045 ,3181

Direct Effect of IV on DV (c' path)
Coeff se t p
SC8 -,2035 ,2029 -1,0030 ,3190

Model Summary for DV Model
R-sq Adj R-sq F o dfl df2 p
,0347 -,0415 ,4553 6,0000 76,0000 ,8391

FEAAAEAAAEAAAAAAAAAAAAAAAAAAAAArAArrAArArAAArAhkhrhhkhhhkhkhhkhkihhihhihhiiiiik

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
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Data Boot Bias SE
TOTAL ,0180 ,0093 -,0087 ,1230
BEH 1 -,0001 -,0004 -,0003 ,0469
BEH 2 -,0254 -,0250 ,0004 ,0472
BEH 3 ,0373 ,0389 ,0016 ,0612
BEH 4 ,0108 -,0003 -,0112 ,0517
BEH 5 -,0046 -,0038 ,0007 ,0407

Bias Corrected Confidence Intervals
Lower Upper
TOTAL -,2873 ,2219
BEH 1 -1024 1010
BEH 2 -,1968 ,0263
BEH 3 -,0452 2128
BEH 4 -,0508 ,1823
BEH 5 -,1229 ,0594

FEAIAEIAAIAEAAIAAAAAAAAAAAAAIAAAIAAAIAAAIAAAAAAAAAkAAAkArAhkAhrhkhkihkhihhihhiiiiikx

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.1.9

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV = SC9
MEDS = BEH_1
BEH_2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH_1 -1136 ,0899 -1,2639 ,2099
BEH 2 ,0104 ,0952 ,1094 9132
BEH_3 -1300 ,0682 -1,9061 ,0602
BEH 4 -1185 ,1167 -1,0160 ,3127
BEH 5 -1539 ,0809 -1,9032 ,0606
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Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH_ 1 3191 ,3666 ,8703 ,3869

BEH_2 -2900 ,2858 -1,0145 3135

BEH_3 -1908 ,5243 -3639 ,7170

BEH 4 0793 ,2811 2821 ,7786

BEH 5 ,0699 ,3889 ,1797 ,8579

Total Effect of IV on DV (c path)
Coeff se t p
SC9 ,0693 ,1953 3548 ,7236

Direct Effect of IV on DV (c' path)
Coeff se t p
SC9 ,1039 ,2065 ,5033 ,6162

Model Summary for DV Model
R-sq Adj R-sq F dfl df2 p
,0252 -,0518 ,3270 6,0000 76,0000 ,9208

kkhkhkhhhhkhkhkkhhkhkhirrrrhkhkhkhkhdhrrrrrhhkhhhkhrirrrhdhhkhihrrrridiththhhhiiriiiixdx

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0346 -,0354 -0008 ,0856

BEH 1 -,0362 -,0486 -,0123 ,0739

BEH_ 2 -,0030 -,0003 ,0027 ,0372

BEH 3 ,0248 ,0238 -,0010 ,0762

BEH_4 -0094 -0001 ,0093 ,0622

BEH 5 -0108 -,0101 ,0006 ,0534

Bias Corrected Confidence Intervals
Lower  Upper
TOTAL -,2331 ,1243
BEH 1 -,3159 ,0220
BEH 2 -,1112 ,0485
BEH 3 -,1212 ,1906
BEH 4 -,1801 ,0813
BEH 5 -,1635 ,0723

FEAIAIAIAIAAAAAAAAIAIAIAAAAAAAEAAAIAIAAAAAAkAhEhIrrAddrAhhhhkhkhiirrrhhdhhhkhiiiiiiixx

Level of Confidence for Confidence Intervals:
95
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Number of Bootstrap Resamples:
5000

3.1.10

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT
IV = SC10
MEDS = BEH_1
BEH 2
BEH_3
BEH_4
BEH_5

Sample size
83

IV to Mediators (a paths)

Coeff se t p
BEH 1 -0168 ,1022 -,1647 ,8696
BEH 2 -0049 ,1072 -,0456 ,9637
BEH_3 -0729 ,0781 -9335 ,3533
BEH_ 4 -1751 ,1307 -1,3394 ,1842
BEH 5 -2074 ,0901 -2,3007 ,0240

Direct Effects of Mediators on DV (b paths)
Coeff se t p

BEH_1 2302 ,3660 ,6289 5313

BEH 2 -2783 ,2804 -9924 3241

BEH_3 -3058 5199 -5882 5582

BEH 4 1492 2823 5286 ,5986

BEH 5 ,2012 ,3988 5046 ,6153

Total Effect of IV on DV (c path)
Coeff se t p
SC10 ,2694 ,2180 1,2358 ,2201

Direct Effect of IV on DV (c' path)
Coeff se t p
SC10 ,3175 ,2349 1,3513 ,1806

Model Summary for DV Model
R-sq Adj R-sq F o dfl df2 p
,0449 -0305 ,5950 6,0000 76,0000 ,7334
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KEAAEIAAAIAARAARAARAAAAIAAAIAAAIAAAIAAAIAAAAAAkAAAkAITAkArAhkArhkhrhhihhihhiiiiik

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0481 -,0474 ,0007 ,0995

BEH 1 -,0039 -,0147 -,0108 ,0585

BEH 2 ,0014 ,0040 ,0026 ,0375

BEH 3 ,0223 ,0205 -,0018 ,0602

BEH 4 -,0261 -,0184 ,0077 ,0752

BEH 5 -,0417 -,0388 ,0029 ,0922

Bias Corrected Confidence Intervals
Lower Upper
TOTAL -,2712 ,1464
BEH 1 -,1589 ,0936
BEH 2 -,0623 ,1050
BEH 3 -0419 2352
BEH 4 -2652 0659
BEH 5 -,3490 ,0757

FhAkAEAAkAEAAkAAhkAAhkArAhkhrAhkhkrhkhkrhkhkrhhkrhhkrrhhkrhhkhrhhkhihkhkihkhkihhkihhihiihiiik

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000

3.2 Indirect effect of leadership factors on accidents over unsafe behaviors
3.2.1 Leadership coaching and caring on exceptional violations due to production
over safety approach

Dependent, Independent, and Proposed Mediator Variables:
DV = ACC_TOT

IV= LE_1

MEDS = BEH_4

Sample size
173

IV to Mediators (a paths)
Coeff se t p
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BEH_4 -1299 ,0562 -2,3119 ,0220

Direct Effects of Mediators on DV (b paths)
Coeff se t p
BEH_4 2287 1133 2,0177 ,0452

Total Effect of IV on DV (c path)
Coeff se t p
LE 1 -2296 ,0840 -2,7341 ,0069

Direct Effect of IV on DV (c' path)
Coeff se t p
LE 1 -1999 ,0845 -2,3651 ,0192

Model Summary for DV Model
R-sq Adj R-sq Fdfl df2 p
,0643 ,0533 5,8403 2,0000 170,0000 ,0035

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R

BOOTSTRAP RESULTS FOR INDIRECT EFFECTS

Indirect Effects of IV on DV through Proposed Mediators (ab paths)
Data Boot Bias SE

TOTAL -,0297 -0322 -0025 ,0314

BEH 4 -,0297 -,0322 -,0025 ,0314

Bias Corrected Confidence Intervals
Lower Upper

TOTAL -,1256 ,0061

BEH 4 -1256 ,0061

khkhkhhrhkhkhkhkkhkhhiirhrhhkhkhkhkhdrrrrrhkhhhkhhrirrrhhhhhihiirrrirhhhhhhiiiiiiixx

Level of Confidence for Confidence Intervals:
95

Number of Bootstrap Resamples:
5000
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