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OBJECTIVES

 To understand the situations and possible causes  of 
workers’ safety and health problems in recycling 
industry in Hong Kong

1. INTRODUCTION

industry in Hong Kong

 To identify and evaluate the safety and health 
problems of the workers in the industry

 To propose possible solutions for the identified  To propose possible solutions for the identified 
problems

 To provide indications of further possible work 

RECYCLING INDUSTRY IN HONG KONG

二○○四至二○○八年的都市固體廢物回收率

Adopted from: Waste Statistic for 2008, The Environmental Department

RECYCLING INDUSTRY IN HONG KONG
2009

Electronic resource: https://www.wastereduction.gov.hk/chi/quickaccess/stat_recycle.htm
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WASTE RECOVERY FLOW IN HK

Electronic resource: https://www.wastereduction.gov.hk/en/assistancewizard/recyc_fact_sheet.htm

Normal recovery route 
Other recovery route 

THE US BUREAU OF LABOR STATISTICS

Electronic resource: http://www.bls.gov/iif/oshwc/cfoi/cfch0007.pdf

OCCUPATIONAL ACCIDENT IN RECYCLING INDUSTRY

Table showing the reported exposures and related health effects for waste collectors
Adopted from Englehardt et. al., 2000

Interview Interview 

2. METHODOLOGY

Field StudyField Study
Collection  & 
Evaluation of 

Workplace Data

Collection  & 
Evaluation of 

Workplace Data

Risk Analysis of 
Workers' Job Duties

Risk Analysis of 
Workers' Job Duties

ObjectivesObjectives

Workers  Job DutiesWorkers  Job Duties

Literature ReviewLiterature Review
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METHODOLOGY - INTERVIEW

 One-to-one face interview

 2 Detailed Questionnaires were developed for 
• Factory Management
• Workers

 To gather information about the health and safety 
conditions of workers and some health and safety conditions of workers and some health and safety 
issues of the companies

INTERVIEW

 Questionnaire for Workers:

• 5 sections
1. Work Practice
2. Health Condition

a. Medical Background
b. Work Related Health Problems and Illness

3. Work History
4. Occupational Safety and Health Situation at Work
5. Personal Information

• For sections 2 and 3, the questions were formed based on the instrument from
Lemasters and Atterbury (1996), which was used to estimate the prevalence of
WMDs among carpenters in an ergonomic intervention study among journeymen
carpenters through phone interview.

• The questions are modified according to characteristics of recycling industry and
reorganized for convenience of use in face-to-face interview.

QUESTIONNAIRE FOR WORKERS

Diagram adapted from NIOSH 2004
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Questionnaire for Managers:

5 S ti

INTERVIEW

5 Sections:

1. Work Practice

2. Work Related Health Problem and Illness
3. Control Measures at Workplace
4. Collective and Individual Means of Protection
5. Risk of Accident at Workplace

• Questions were formed based on the instrument proposed by Chan and Leung (2009). 

QUESTIONNAIRE FOR MANAGERS
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QUESTIONNAIRE FOR MANAGERS QUESTIONNAIRE FOR MANAGERS

QUESTIONNAIRE FOR MANAGERS

CONTACTING COMPANIES

 Phone invitation

 According to list of recycling companies (including 
collectors and recyclers) in Hong Kong provided by 
Environmental Protection Department
• Total 410 companies during the study

 The companies were randomly selected from the list

Electronic resource: 
https://www.wastereduction.gov.hk/apps/vicinity_result.jsp?collection_type=collector&material_type=all&district_id=0&view=%E5%8E%BB&textonly=0
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METHODOLOGY – WORKPLACE DATA COLLECTION AND 
EVALUATION

 Evaluation of Workplace condition
Lighting Level• Lighting Level

• Noise Level
• Thermal Condition

Lux meter
CENTER 337

Sound level meter 
TES 1350A 

Thermo-anemometer
AZ Instrument 8908

Recommended Illumination Levels*

Type of Activity
Range of Illumination 

(Lux)**

Public spaces with dark 
surroundings

30

LIGHTING LEVEL 

Simple orientation for short 
temporary visits

50

Working spaces where visual tasks 
are only occasionally performed

100

Performance of visual tasks of high 
contrast or large scale

300

P f f i l t k fPerformance of visual tasks of 
medium contrast or small size

500

Performance of visual tasks of low 
contrast or very small size

1000

Performance of visual tasks near 
threshold of person’s ability to 
recognize an image

3000-10000

Adopted from CCOHS  (Canadian Centre for Occupational Health and 
Safety) 2003, Lighting Ergonomics – Survey  and Solution

According to CIE (International Commission on Illumination ) S 015:2005

NOISE LEVEL
Recommended exposure level (REL) 

Where T = Duration permitted (hours)
L = exposure level (dBA)

THERMAL CONDITION

 Heat Index (HI):
• apparent temperature pp p
• A measure of how hot it feels when relative 

humidity is added to the actual air temperature
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THERMAL CONDITION

 Wind Chill Temperature Index

• The term used to describe the rate of heat loss on 
the human body resulting from the combined effect 
of low temperature and wind.

T (wc)= 35.74 + 0.6215T –35.75(V0.16) 
+ 0.4275T(V0.16)( )

Where T(wc) = Wind Chill (°F), 
V = Wind Speed (MPH), 
T = Temperature (°F)

Source: National Weather Service Weather Forecast Office

THERMAL CONDITION

 Currently no standard for outdoor activities

 Based on the study of Ramsy et. al. (1983), preferred 
temperature range : 17°C - 23°C

 Outside the range higher chance of having 
unsafe behaviour

METHODOLOGY – ERGONOMICS TOOLS FOR RISK 
ANALYSIS AND EVALUATION

Rapid Upper Limb Assessment (RULA) (McAtamney and Corlett, 1993):

 Provides calculated rating of musculoskeletal load in tasks 
where people have a risk of neck and upper-limb loading

 The risk is calculated into a score of 1 (low) to 7 (high), 
which will then be grouped into four action levels to check 
whether it is reasonable to expect risk control to be initiated

Posture chosen to be assessed could be
 Longest held posture or 

 What appears to be the worst posture in the work cycle of 
job duty

RULA ASSESSMENT WORKSHEET
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 3 companies visited

3. RESULTS

 Company A is situated at Pin Che, 坪輋

 Company B is situated at Cha Kwo Ling, 茶果嶺

 Company C is situated at Pat Heung, 八鄉

COMPANY   A

 Material exporter

 Buy materials from material collectors
Export to other countries

 Open-air workplaces

 13 workers

COMPANY   A – MATERIALS PROCESSED

Plastic materials                      Compacted plastic 
material cubematerial cube

COMPANY   A – JOB DUTIES OF WORKERS

 Materials sorting
 Forklifts driving
 Materials loading
 Materials compacting



9/24/2010

10

COMPANY   B

 Material exporter

 Plastic bottles         Plastic flakes

 Semi-open air workplaces (covered working area)

 8 workers

COMPANY   B – JOB DUTIES

 Materials sorting

 Materials crushing

 Forklifts driving

 Materials loading and organizing

COMPANY   C

 Material exporter
 Tyres

 9 workers

 Tyres
 Open-air workplaces

COMPANY   C – JOB DUTIES

 Putting tyres to forklift and organizing the tyres

 Forklifts driving

 Putting tyres to forklift and into containers
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Number of interviewees
 Company A:

QUESTIONNAIRE RESULTS

p y
10 out of 13 workers accepted the interview

 Company B:
7 out of 8 workers accepted the interview

 Company C: Company C:
7 out of 9 workers accepted the interview

 Duration of interview with workers: 20-25 
minutes each

QUESTIONNAIRE RESULTS

Company

A B C

26. Age

31 - 40 1 2 5

41 - 50 8 5 2

51 - 60 1 0 0

QUESTIONNAIRE RESULTS
 All were full time workers
 12 male workers, 12 female workers

5 d  k (58 3%)  6 d  k (41 7%) 5-day work (58.3%); 6-day work (41.7%)
 8-hour daily work (70.8%); 9-hour daily work (29.2%)
 Number of break other than meal break: None (100%)

4. Work Experience

Y FrequencyYears Frequency

1 – 2 1

3 – 5 10

6 – 10 
13

 had more than one job duty
 loading materials male workers
 repetitive
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Count

13a. Do you have problem in this area: Neck
no 17

yes 7

13a. Do you have problem in this area: Shoulder
no 10

yes 14

Health Condition – Work Related Health Problems and Illness

yes 14

13a. Do you have problem in this area: Elbow 
/forearm

no 19

yes 5

13a. Do you have problem in this area: Hand / 
wrist

no 22

yes 2

13a. Do you have problem in this area: Back
no 12

yes 12

13a. Do you have problem in this area: Hip / thigh
no 21

yes 3

13a. Do you have problem in this area: Knee
no 16

yes 8

13a. Do you have problem in this area: Ankle
no 22

yes 2

QUESTIONNAIRE RESULTS

Health Condition:

 All workers  Musculoskeletal problems within ‘mild’ 
and ‘moderate’ levels

 Main Musculoskeletal Problems:
Shoulder problems  58.3% workers
B k bl   50% kBack problems  50% workers

Company

A B C

Count % Count % Count %

17. Are you 
satisfied with 
working in 

very 
satisfied

0 0.00% 0 0.00% 0 0.00%

somewhat 
satisfied

10 100.00% 7 100.00% 7 100.00%
g

this job 
position?

not too 
satisfied

0 0.00% 0 0.00% 0 0.00%

not at all 
satisfied

0 0.00% 0 0.00% 0

Company

A B C

Count % Count % Count %

18. Have you received 
any occupational safety 
and health training in the

no 10 100.00% 7 100.00% 7 100.00%

Y 0 0 00% 0 0 00% 0and health training in the 
company?

Yes 0 0.00% 0 0.00% 0 .

16a. Does 
your job 

require you 
to work 
VERY 
FAST?

Frequency Percent

very often 1 4.2
often 7 29.2
sometimes 11 45.8
occasionally 5 20.8
Total 24 100

QUESTIONNAIRE RESULTS

 Low Health Seeking Behaviour

General Observations
g

 Good Job Satisfaction

 Satisfactory Work Pace

 Low safety awareness (Workers and Managers):
 Basic protective gearsp g

Lack of occupational safety and health training
No injury log
No general safety practices
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Company Job Duty Side
Wrist and Arm 

Score
Neck Trunk & 

Leg Score
Final Score Action Level

A

Sorting Materials
Right Hand 5 9 7 4

Left Hand 5 9 7 4

Putting Materials 
into Compactor

Right Hand 7 8 7 4

Left Hand 7 8 7 4

Right Hand 4 3 3 2

RULA ANALYSIS

Driving Forklift
Right Hand 4 3 3 2

Left Hand 4 3 3 2

Loading Materials
Right Hand 4 3 3 2
Left Hand 4 3 3 2

B

Sorting Materials
Right Hand 5 9 7 4

Left Hand 4 9 7 4

Putting Materials 
into Crusher

Right Hand 3 4 4 2
Left Hand 4 4 4 2

Driving Forklift
Right Hand 4 4 4 2

L ft H d 4 4 4 2Left Hand 4 4 4 2

Loading Materials
Right Hand 4 3 3 2

Left Hand 4 3 3 2

C

Putting Tyres into 
Forklift

Right Hand 6 2 4 2

Left Hand 6 2 4 2

Driving Forklift
Right Hand 4 4 4 2

Left Hand 4 4 4 2

Putting Tyres into 
Container

Right Hand 7 8 7 4

Left Hand 7 8 7 4

RULA ANALYSIS

 Some job duties required immediate improvements

 Materials  not close to workers not easy to reach 
or grab

 Wrong postures
Bending and twisting the backs and necks

LIGHTING CONDITION

 Most of the lighting conditions of the workplaces were 
satisfactoryy

 Concerns:
• All the three companies are in open / semi open area 
• Light source: natural daylight
• No good lighting system
• Evening period (starting form 5:00 p.m.), daylight < 

d d l lrecommended levels
• Weather
• Maintenance of lighting system
• The low lighting level (1.198 lux) was measured inside a 

container full of tyres.

NOISE LEVEL

 In general, noise levels were not satisfactory in 
companies A and Bp
Noise condition in the tyre processing company is better

Concerns:
• Workers  were exposed to high level noise sources 

throughout the whole working day

• No hearing protectors
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OTHER OBSERVATIONS

 In material exporter companies, chance for workers to 
be exposed to bio aerosol would be lower than that of be exposed to bio aerosol would be lower than that of 
waste collectors

 Workers usually had dangerous acts during work cycle, 
such as putting hands into machines when the 
machines are operating; wearing casual wear to 
operate forkliftoperate forklift

 Health and safety training for employers and 
employees

To increase the awareness of 

4. POSSIBLE  PRELIMINARY SOLUTIONS

occupational safety and health
Workplace design for materials and equipment   
and provision of related training
Correct lifting posture

Design of working area and positions of materials should be
well defined. If the materials are close to workers, they could
easily pick up the materials during the sorting process, and
hence twisting of their backs and the need of moving their
lower arms across the midlines of their bodies would be
reduced.

 Lighting condition:
• Installing adequate lighting system
• Encourage maintenance of lighting system

 Noise level:
• Increase the distance between the noise source and 

workers
• Providing hearing protectorsProviding hearing protectors

 Thermal condition:
 For thermal stress
• Installing ventilation system
• Introducing rest pause

 For cold stress
Consume high energy food • Consume high-energy food 

• Wear warm clothing - especially neck, head, chest, 
hands, ears, nose and feet
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 Raising the awareness of the concerns of the recycling 
workers’ safety and health:workers  safety and health:

• Advertising through media

• Conduct comprehensive and intensive research on 
these topics

 Interview time was too long  workers wanted to 
finish it as soon as possible  validity of answers?

5. LIMITATIONS

p y

 Interviewees distracted  missed the explanations of 
the questions by the interviewer  misinterpreting 
questions

 Personal interview – interviewees might embellish 
their answerstheir answers

 Need more data  more accurate and detailed 
information for knowing the real situations

6. RECOMMENDATIONS FOR FURTHER WORK

information for knowing the real situations

 Conduct study in different seasons

 Conduct study in ‘peak activity season’

 Conduct study in other worker groups in the waste 
 fl  i  “S g ”  “R l bl  M t i l recovery flow, i.e. “Scavengers”, “Recyclable Material 

Collectors”. 

THE END
&

THANK YOU!


