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Effect of Behavior Based Safety Program on Safety Behavior,
Safety Climate and its Satisfaction
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Abstract : This study has performed to identify the effect of safety behavior, safety climate and its satisfaction through the Behavior
Based Safety Program for 5 sites of the same Company. The study result indicated that the level of recognized safety behavior, climate
and its satisfaction improved by conducting observation of worker behavior, jobsite feedback, displaying feedback chart, safety training,
behavior modification committee. Additionally, the participation level of safety activity and conformity level of safety rule improved.
The recognized level of safety climate improved together with recognized safety value by management, safety participation of direct
boss, communication with each other to be dealt with safety matter, safety training material to be contained unsafe behavior and
practical hazard, understanding and conducting safety standard. In addition, The recognized level of satisfaction improved together with
safety behavior and climate. As a result, this program provided an opportunities to correct worker’s unsafe behavior to safe behavior in
conjunction with increasing number of observation, providing additional time to have a safety check, safety suggestion to improve work
situation and a permit to work rule. It will be integrated into health and safety management system to be able to reduce industrial

accident.
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Table 1. Questionnaire for recognized safety behavior of confirmity
and participation behavior

Number of item Scale
Variable
8 Likert 5 point
1. I work in a safe way.
Confirmity (2. I always use the necessary safety devices when working.
behavior [3. T work according to the correct safety procedures.
4. 1 work in the safest condition.
5. T participate actively in the organization's safety program.
Participation|6. 1 personally work harder to improve workplace safety.
Behavior |7. I help my colleagues work safely when doing harmful work.
8. I participate in workplace safety improvement work.

3.2.2 24 2817]
2RAT A2ehs

A1, HEAL, AL,

225-3}o] T3t Likert 5% HE=2
82 Table 29} 2t}

Table 2. Questionnaire for safety climate of management
value, direct boss, communication, education and safety rule

Number of item Scale

22

9. The Director of site is concerned with the safety of
workers.

The Director of site emphasizes safety.

Safety is a high priority in the operation and
maintenance of our premises.
. We believe that safety will be an important issue in
the future.

Variable
Likert 5 point

10.

Management 1

Value

. My superior supervisor praises me every time I see
him working on safety rules.

. My direct supervisor takes into consideration any
suggestions for safety improvement.

. My direct supervisor will discuss safety issues with
the workload we are working on.

. My direct supervisor does not care how the work is
done unless there is an accident.

. My direct supervisor wants to do things faster than
work rules if he is out of work.

. My direct supervisor remembers only important safety
issues and overlooks routine safety issues.

Direct Boss
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Number of item Scale

22 Likert 5 point

Variable

19. We often talk about safety issues in our workplace.

20. Our workers can consult with their supervisor about
the safety issues they are concerned with.

Communication [21. We can deal with safety issues at company meetings.

22. We can anticipate safety problems at our workplace.

23. At our workplace, workers are regularly consulted on
safety issues.

24. Priority of safety issues is high in our training
programs.

25. The safety and health education and training contents
of our workplace include realistic problems that
workers are exposed to.

26. The safety and health education and training contents
of our workplace are easy to understand.

27. Workers at our workplace can receive health and safety
training if they wish.

Education

28. The safety regulations of our workplace are sufficient
to prevent accidents.

29. There are systematic provisions in our workplace that
ensure safety is not neglected.

30. Our organization's safety regulations are well-run,
effective and useful.

Safety Rule
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Table 3. Questionnaire for recognized satisfaction of safe
behavior and safety climate

Number of item Scale

Variable
7 Likert 5 point

31. What is my compliance level?
32. What is the degree of participation in my safety management
activities?

Safe
Behavior

33. How much safety management is reflected in management
activities?

34. What is the level of your supervisor's participation in safety
management?

Safety |35 What is the safety management communication level of the

Climate workplace?

36. How satisfied are you with your safety training program
at your workplace?

37. What is the relevance of the safety regulations and satisfaction
with the implementation?
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Variable Va{iab|e= Dependent Variable
Observation
/Feedback
Recognized .
BBS Safe Safety Satisfa
A Climate ction
Program Behavior

Treatment

-Display Feedback chart
-Training prior to work
-Conduct behavior
modification committee

Fig. 1. Model for measurement of variable to test dependant
variables,
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Table 4. Critical behavior checklist for 6 categories to observe EL o7f 32 3Eof 237) AlE HakslE o 2 Es
safe or unsafe behaviors At =z T AES YL Table 49} Zt}.
Classify Detail Observed Item AFAAF 2ol A HAITYE AT B AE0| Tk o]
PPE Head, Eyes, Face, Hand, Foot, 5—“% .Er.fo] al, SCI)JEJ,]_Z‘__]— Aq 44__4 olx J_]_/H.Q_ Q]—E_‘gl-7] _(H

Breathing, Fall, Hearing

3 67 TAEEo] ik TAF e WS Ao ° A

Danger position, Caught between, High Temperature,

Body Position Contact with material, Electrocution, Wsto] Table 59F o] QHfjseict.
Toxic material handiing, Fall PETH e BAH B Aesiih. 1
Tool/Equipment Proper for work, Adequate use, Safe Condition O] % A5 57H /\]_%] ;(]_o] A=t :LEE],J o /\] X_}_é]_}_l____ = 7]%7__“01
Procedure Exist Procedure, Adequate Procedure o, TR} BRS Boag A Aztaia Yskst )
Amnecnent Prooue Amngement, B AN ofdrin wekslely] wEolch 7
Electric cart/bicycle Safe Moving ;Q mg=s }S 753]6‘}7] 0]78 }\]_%];g_ Beﬂ —/1\—;%", _—E‘ra Z]—, Z:}'

Table 5. Six categories of critical behavior definition to be understood by observers

Classify Detail Observed Item

Critical Behavior Definition

Wear a helmet? Is it a good helmet for the job? Is the state of the helmet good? Tighten the chin strap of the

Head helmet?
Eves Wear safety glasses? Is it a proper goggle for work? Is the state of safety goggles good? Is it a structure that can
4 protect the side of the eye? Does the sight of the safety goggle surface show scratches?
Wear the face shield properly? Is it a proper face shield for your work? Is the condition of the face shield good?
Face Does the surface of the face guard cover the field of vision with scratches? Wear a face shield if objects such as
grinding work can be splashed. Wear a face shield when welding?
Wear suitable gloves for your work? Is the hand protection glove appropriate for the task? Is the hand protection
Hand glove in good condition? When handling acid / corrosive materials, wear rubber gloves, inspect damage before wearing
PPE gloves, wear bee-proof gloves when using sharp tools such as cutter knives, wear withstanding voltage insulated
gloves.
Foot Wear safety shoes? Is it safe to work? Is the condition of the safety shoes good? Get rid of the foreign objects
on the floor when climbed the ladder or stairs.
Breathi Wear respirator. Is it a respirator suitable for work, such as dust masks, respirators, air-fed respirators? Is the respiratory
reathing S I . .
protection in good condition? Wear respiratory protection properly?
Fall Wore a safety belt? Is it a proper seat belt for work? Wear safety belt properly? Is the safety belt in good condition?
Hearing Wearing a hearing protector? Is hearing protection adequate for the job? Wearing a hearing protector properly? Is

hearing protection in good condition?

Danger position

Place in a place that could lead to serious accidents such as falling, slipping, crashing, electric shock, jamming.

Caught between

Place in a rotating or moving parts

High Temperature

High temperature / low temperature contact of equipment

.. Contact with material
Body Position ontact with matena

Conditions that can be shocked by the fall of the equipment or equipments such as electric, hydraulic, pneumatic,
heat discharge condition, equipment condition and other conditions that can be shocked during the work and stored
goods/equipment.

Electrocution

Electric shock due to uncontrolled contact with electric energy, electric shock due to use of power tool for control
panel inspection / moving / ungrounded of equipment

Toxic material handling

Process safety management List of hazardous substances / MSDS List of hazardous chemicals.

Fall Location where there is a risk of falling, ladder up and down, equipment falling down, movable scaffold top
Proper for work Is it the right tool/equipment for the job? When opening/closing the valve/opening and closing the bolt.
Tool/ Adequate use Use the tools/equipment safely for the job purpose?
Equipment .. Does the tool/equipment remain maintenance and safe to use? Is it a tool/equipment that is certified according to
Safe Condition . . . - . e
site inspection procedures? Is it a tool/equipment that requires government certification?
Proced Existence of Procedure | Is the task to which the task should be established? Are working procedures established?
ocedure
Proper Procedure Is the procedure appropriate?
Execute Arrangement | Is there foreign substance in the workplace? Are garbage left in the workplace? Are there obstacles to the traffic?
Arrangement Sk Does the floor of the workshop remain clean to prevent slippage? Is there leakage? Avoid slipping when it rains
P or snow
Electric cart/ Safe Movin Going to the designated passage? Is maintenance of motorized carts and bicycles (brake system, etc.) appropriate?
bicycle s Wear safety belts in electric carts? Does it comply with speed limits?

ok
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Fig. 5. The form of training signature,

4. Agq

Table 6. Factor analysis for recognized safety behavior

Safe Behavior Confirmity behavior | Participation Behavior
Before 1 .848 329
Before 4 .834 318
Before 3 797 356
Before 2 778 363
Before 6 .280 .846
Before 7 330 .805
Before 8 .345 .802
Before 5 437 .690
Analysis .906 .883

A F et Bat, EFHEAL t A4 A= Table
73} At B4 Amo) t AANE FAACE {9
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Table 7. Result of recognized safety behavior

Before After
Variable t b
M@SD) | N MSD) | N
Confirmity 436 4.56 .
behavior | (0.554) | 130 | (0a41y | 136 | 3451|0001
Participation 433 4.45
Behavior | (0577) | 30 | (0495) | 136 |-1.893 006l
4.35 451 .
Total 0505 | 136 | (a3 | 136 | 2878|0005

eH=eRN e K|, MI33H A|5=, 20184

H 2907 L VSE0] 0jx = B

4.2 obd B9
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AFAE 0.7 o] 2.2 Table 83} o] A= 4= U

Table 8. Factor analysis for recognized safety climate

Cimate | Ve | Bows | ulo | Edation| G
Before 10 .870 -.187 125 184 131
Before 9 751 -239 251 236 214
Before 12 721 -156 287 253 227
Before 11 707 -204 338 196 224
Before 16 -.140 .898 -.137 -.019 -.110
Before 18 -224 .876 -.092 -114 -.176
Before 17 -175 .870 -.168 -.186 -.023
Before 29 278 -131 .825 228 201
Before 28 274 -210 790 351 137
Before 30 267 -.185 781 348 187
Before 26 181 -134 212 .843 .200
Before 25 232 -.148 322 794 153
Before 27 376 -.058 358 .699 123
Before 19 244 -.079 299 119 .821
Before 20 292 -233 097 307 .770
Analysis .898 911 930 .881 771

oM I] e B, BEEA, ¢ APAE

Table 99} 2. 4 #Re] ¢ 4y AT FAL O
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4647 F7V5IGITE A& AR 42004 4428 27}6}
k. orbE 42004 4472 FTEkGICh nSEH

Table 9. Result of recognized safety climate

Variable Before After . »
MSD) | N | MsD) | N
Management ((i?874) 136 (3&) 136 | -3.099 | 0.002*
Direct Boss (02%7) 136 (3 ?522) 136 | -2.881 | 0.005*
Communication (02%9) 136 (é;:‘;‘) 136 | 4.131 | 0.000*
Education (3'62612) 136 (ég‘lgl) 136 | -3.893 | 0.000*
Safety Rule (é622362) 136 6‘54274) 136 | 3.057 | 0.003*
Total 6’52671) 136 (oiigs) 136 | -3.897 | 0.000*

* p<05
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Table 10. Result of recognized satisfaction
Before After
Variable t p
MSD) | N | MSD) | N
. 433 4.49
Safe Behavior 06) 136 (0.534) 136 | -2.220 | 0.028*
. 422 4.46
Safety Climate (0.658) 136 (0.49) 136 | -3.488 | 0.001*
428 447
Total (0.599) 136 (047) 136 | -3.029 | 0.003*
* p<.05
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WEEa T A= AX D Y 4 28 W
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Table 11, Effectiveness of treatment for safety behavior, safety
climate and satisfaction

Variable N Cohen's d

Confirmity behavior 136 0.296
Safety Behavior | Participation Behavior 136 0.162
Total 136 0.247
Management Value 136 0.266
Direct Boss 136 0.247
. Communication 136 0.354

Safety Climate -
Education 136 0.334
Safety Rule 136 0.262
Total 136 0.334
Safe Behavior 136 0.190
Satisfaction Safety Climate 136 0.299
Total 136 0.260
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Table 12, Result of observed safety behavior for direct worker

Classify Cat;gor Category detail | Before | After Impr;)a\izment
Contact with HV 86 96 10
Im]s;?:ed Body | Dangerous position | 81 90 9
behavior Position Handling with toxic
. 90 99 9
material

oAt 22AY] A 57 ARG wEslee
WAgHE o)A 2133], HWAZF o]F 31237} HAJH
ek MAEE o)A PHdSE Hatgre 87%0]aL, A
AZE o] F = 8%E 1% Z7HsE o2 velgrt. A
AZF o)dF} o] %] 23709 Al R i ok
s 7t FE 5 $AE9] 371 Table 132} 2k
HAFYF F7HY] WAFELS AfRlET e Hey
= oleh QIR S An|e] At wgth Yol A
AZHE o] 86%ol A B o] F 95%= 9%Z78)
ek TEFI BT PFo] HABE o] 79%el Al
ML oI5 87%= 8% F7Fsteieh AAA 9] &
Ak TG Yol HAEFol o] 93%elA 98%RE
5% S7tsk3lck

Table 13. Result of observed safety behavior for subcontractor

Classify | Category |Category detail | Before | After Irrqor;:;zment
fmproved PPE Hearing 86 95 9

safe Breathing 79 87 8
behavior Body Position| Electrocute 93 98 5
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