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Background : Growing
Importance of RMAA Sector

% of RMAA Works to Total Construction Market

53.5 53.2

51

36.2

1 23.5
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% of RMAA accidents In the
HK construction industry
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Objectives

Objective 1: Safety problems and safety practices
of RMAA works

Objective 2: Safety climate factors of RMAA works

Objective 3: Relationships between safety
climate and safety performance of RMAA works

Objective 4. Demographic variables
affecting safety climate

Objective 5: Strategies for improving
safety of the RMAA sector M ocrartvent o N
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Interviews

Eight face-to-face interview
RMAA contracting companies

One written reply

RMAA section of hotel
Saturation

of data

Coded in Nvivo 8
Constant comparative method
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Hands-on experience of RMAA works

B aC kg ro u n Large, medium and small companies

No. of Position of interviewees Project scale/ nature
Interviews

A Director HKD$ 10 million to more than HKD$ 100
million
B Project Safety Manager HKD$ 10 million to more than HKD$ 100
& Project Manager million
C Managing Director & More than HKD$ 100 million, term
Senior Manager contract
D Executive Director Less than HKD$ 20 million
E Managing Director Around HKD$ 10 million
F General Manager Around HKD$ 10 million
G Senior Project Manager Around HKD$ 10,000- 2 million
H Director Several thousands to HKD$ 10 million
Vice President (Project Hotel

Development)




Delphi Survey

13 experts (Advisory
group members)

« Verify interview findings

« Two rounds of interactive
online survey

* Real time feedback &
revision of rankings
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Background of the expert panel

Expert panel

Position

Organizationl

1

Safety Manager

Contractor

2

Technical Manager

Property Management

3 Deputy Chief HKSAR Government
Occupational Safety
4 Senior Manager (Safety HKSAR Government
and Health)
5 Representative Self-regulatory Body of Insurers
6 Manager Contractor
7 General Manger Quasi-government Body
8 Principle Consultant Occupational Safety and Health Council
9 Chairman Construction Industry Institute — HK
10 Manager Private Developer

Senior Structural Engineer

HKSAR Government

Executive Director

E&M Contractor

Safety, Health,
Environment and Quality
Manager

Utility Service Company




Case Studies

90 RMAA
fatal cases
from Labour
Department

(2000-2007)

29 RMAA fatal
cases from
newspaper

(2008 —
10/2011)
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Questionnaire Design: Personal
Attributes

Drinking
u Gender
Working Personal Working
experience Attributes level
Length of \ Marital
service status

Family
Education | member

Smoking

Safety
training

Employer
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Questionnaire Design-
Measurement of Safety Climate

Safety climate index
of OSHC

38 questions
Prior validated
Chinese version
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Questionnaire Design - Measurement of
Safety Performance

Injuries
(Huang et al., 2006)
- Safety Participation
(Neal & Griffin, 2006)

Safety Compliance
(Mohamed, 2002)

Safety
Performance
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Questionnaire- Data

» Participants:

Property management
companies,

RMAA section of general
contractors,

small RMAA contractors,

building services contractors and
trade unions.

 Data collected:

814 number of questionnaires

— Randomly split into calibration

and validation samples
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Safety Problems & Practices of
RMAA Works
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Ranked causes of RMAA accidents

Causes of RMAA accidentgs Mean
Poor safety consciousness of RMAA workers. 4.54

RMAA workers underestimate potential risks when performing small tasks  4.31 2
or a short period.

Personarpretactive equipment not used, incorrectly used, or not provided . 2

Lowest bid tendering method without pricing for safety items. 4.23 4

Hurry to finish the work. 415 5
Insufficient safety training of RMAA workers for handling multiple tasks. 408 6
Inadequate site safety planning and hazard assessment. 400 7

Poor housekeeping and congested working environment. 3.77 8

Low safety awareness of small/medium-sized contractors on RMAA works. 3.77 8
Inadequate safety supervision. 3.69 10
Inadequate regulatory control and monitoring system. 3.46 11

Low safety awareness of flat owners/tenants on RMAA works. 3.23 12 —
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Sector

Difficulties

Limiteersatety resources for RMAA projects undertaken by
small/medium-sized contractors.

Q0
"-

locations:

Influx of illegal workers.

Difficult to change the mindset of RMAA workers. 3.92
Difficult to conduct safety supervision due to scattered 3.77
Small scale and short duration of RMAA projects. 3.62
High turnover rate of RMAA workers. 3.54
Difficult to control self-employed workers. 3.54
Shortage of time to deal with safety issues. 3.23
Difficult to standardize the operational procedures of RMAA 3.08
works due to ad hoc site problems.

2.85

1

2

o N 00 v &

Ranked Difficulties of Implementing
Safety Practices in the RMAA




Analysis of RMAA Fatal

Types of RMAA accidents Frequency Percentage

Fall of person from height 74 62%
Contact with electricity or electric discharge 20 17%
Contact with moving machinery or object 3 3%
being machined

Trapped by collapsing or overturning object ) 4%
Asphyxiation 4 3%
Slip, trip or fall on same level 1 1%
Trapped in or between objects 4 3%
Striking against or struck by moving object 1 1%
Exposure to or contact with harmful 1 1%
substance

Struck by falling object 5 4%
Others 1 1%

Total 119 100% 26




Clusters of Fall from Height
RMAA Fatal Cases

Bamboo scaffolders
External wall/facade
23-34
Beginning of the wee

Fall from
height

RMAA fatal
cases

Manual labour
Floor/floor opening
35-44
Weekends

Miscellaneous workers
Other/unknown places
45-54
End of weekdays
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Unsafe Conditions
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Unsafe Actions

Frequenc
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Adopting unsafe  Use unsafe Use unsuitable Others Unknown
position/posture equipment/use access/failure to —o—Cluster 1 L
equipment belt/harnes use access —-Cluster 2 [

unsafely Unsafe actions =—Cluster 3



Safety Climate & Safety
Performance of RMAA Works
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Profile of Survey Respondents

Working level

Employer
Ma}réao/ger Missing Missing .
® 1% Others 2% Cilﬁ/:t

5%

Main
_ Sub- contractor

Frontline contractor 7 37%

Supervisor/ worker e

20% 60%
Age 20 or
Missing below
1% \_ 2%
Above 50
14% — 21-30

20%

41-50
32%
31-40
31%
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Exploratory Factor Analysis (EFA)
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=

Goodness-of-fit measures Validation Pass
sample recommended

level?

Chi-square/ degrees of freedom 1.780 . 5@
(x*/df)
Root mean square error of 0.049 010
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Structural Equation Model

e

\ —

Goodness-of-fit measures Calibration validation Pass e

sample  sample Recommended .
level?
Chi-square/ degrees of freedom 1.707 1.780 e é E——
(x*/df) =
Root mean square error of 0.046 0.049 60 e —
approximation (RMSEA) é e
Comparative fit index (CFI) 0.980 0.983 . %&
Normed fit index (NNFI) 0.978 0.981 . 5@ pent or




RMAA safety climate is negatively related to Injury.

RMAA safety climate is positively related to Safety Participation & Safety Compliance.
The relationship between RMAA safety climate & Safety Compliance is the strongest.
The relationship between RMAA safety climate & Safety Participation is the weakest.

R2 =.68 (.59)

84 (.89)

R2= .53 (.62)

F3
Responsibility
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Demographic Variables Affecting
Safety Climate

Drinking
(x drink)

Smoking
(x smoke)

Gender
(M)

Working Personal Working
Experience . Level
2 Attributes eve
(Manager)
Length of Marital
Service Status
(<1yn) . ) “Married)

« 9variables significantly affect safety climate of RMAA works.

 Respondents who had higher mean score of RMAA safety climate:

male, manager, married, with degree/secondary level of education, work for client,
length of service in current company for less than 1 year,

working experience for more than 20 year, non-smokers, and no drinking habit.



Strategies for Improving
Safety of the RMAA Sector




Formulating strategies for improving
safety climate factors of RMAA works

Improving safety
of RMAA works

Strategies for improving safety
climate factors of RMAA works
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Strategies for improving RMAA safety

Raise safety awareness of the RMAA workers.

Provide relevant safety training for the specific trades of RMAA works.
Nurture a good safety culture in the company.
Provide safety promotion and education towards the RMAA sector.

Strengthen site monitoring and safety supervision.

Provide sufficient safety equipment for the RMAA workers.
Design for safety of RMAA works.

Have a mandatory licensing system for the RMAA workers.
Implement award and penalty scheme.

Improve site tidiness and housekeeping.

Review legislative control.
Implement pay for safety scheme of RMAA works.

Implement technological innovations for better safety.

Select the RMAA subcontractors with good track records of safety performance.

Create clear safe working procedures and guidance for the RMAA workers.

Strategies for Improving
afety of the RMAA Sector

4.23 3
4.23 3
4.23 3
4.15 6
4.08 7
4.08 7
4.08 7
3.85 10
3.77 11
3.77 11
3.77 11
3.62 14
3.54 15 —
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Conclusions
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Conclusions

Causes of
RMAA
accidents

» Poor safety consciousness of RMAA workers.

« RMAA workers underestimate potential risks
when performing small tasks for a short period.

» Personal protective equipment not used,
incorrectly used, or not provided.

J

)

Difficulties of )
iImplementing
safety rules and

practices in
RMAA works

 Limited safety resources for RMAA projects )
undertaken by small/medium-sized contractors.

« Difficult to change the mindset of RMAA
workers.

» Difficult to conduct safety supervision due to
scattered locations.

J

%
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Conclusions

h )
RMAA fata' « Fall of person from height

» Improper procedures
cases * Not use safety harness

%
Safety ) A

Cl | mate * Management commitment to OHS and
employee involvement

faCtO IS Of - Applicability of safety rules and work practices

- R ibility for health and safet
RMAA WOrkS/. esponsiplilty Tor nea ana sarety /

BUILDING & REAL ESTATE

BERFEHERR |




Conclusions

Relationships ) )

bet\_Neen safety |.#safety climate -> % Injury
climate and - ®Safety climate -> @ Safety participation

safety - A Safety climate -> @ Safety compliance
performance ) J
Demog raphIC - 9 variables significantly affecting safety climate.
variables « Working level, gender, marital status, education,

) employer, length of service in the current
affeCtmg Safety company, working experience, smoking,

Climate drinking

A/. EEEEEEEEEEEE
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Strategies for
Improving

safety of the
RMAA sector

Conclusions

» Select the RMAA subcontractors with good
track records of safety performance.

» Raise safety awareness of the RMAA
workers.

* Provide relevant safety training for the
specific trades of RMAA works.

* Nurture a good safety culture in the
company.

 Provide safety promotion and education
towards the RMAA sector.

« Strengthen site monitoring and safety
supervision.

» Create clear safe working procedures and
guidance for the RMAA workers. /
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