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1. INTRODUCTION
OBJECTIVES

» To understand the situations and possible causes of
workers’ safety and health problems in recycling
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
problems

» To provide indications of further possible work
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WASTE RECOVERY FLOW IN HK

‘Waste Generators Voluntary Waste Recovery ‘

!

Scavengers ‘

1

Recyclable Material Collectors ‘
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Recyclable Material Exporters/ ‘

(Mainly Industrial waste) >{
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THE US BUREAU OF LABOR STATISTICS

Selected occupations with high fatal injury rates, 2008

Fishers and related
Mishing workers

Logging workers
Alreraft pilots snd Might
engineers

Structural ivon and steel
warkers

Farmers and ranchers
Refuse and recyclable
material collectors
Roofers

Electrical power-line
installers and repairers
Diviver/sales workers and
truck drivers

Taxi drivers and
chaufleurs

All worker fatal injury

Total fatal work injuries = 5,214

e = 3.7
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OCCUPATIONAL ACCIDENT IN RECYCLING INDUSTRY

_Reported Exposures Health Effects
Diesel Exhaust Eve irritation, asthma, decreased lung function. upper respiratory

tract irritation. lung cancer

No documented health effects; potential cardiovascular. neurologic,

Carbon monoxide

asphyxiation
Polycyclic Aromatic Hydrocarbons No documented health effects; potential carcinogenic
Dust Eye irritation, organic dust toxic syndrome (ODTS). non-allergic

pulmonary disorders, impaired lung function

Dry cough. exercise induced dyspnea, asthma. chronic bronchitis,
ODTS, chest tightness. fever. chills, flu symptoms

Endotoxin Fever. chest tightness. airway irritation, headache. joint and muscle
pain, nausea, fatigue, non-allergic pulmonary disorders, impaired
Iung function. acute gastrointestinal symptoms

Inflammation of airways. diarrhea. nausea

Microorganisms

Gram-negative bacteria

Fungal spores Allergic alveolitis. asthma

Aerosols from waste Eve and nose irritation, nausea, vomiting

Chemicals improperly disposed of Burms. fires, explosions, eye and skin irritation

Sharp and broken objects Lacerations. punctures, abrasions

Heavy traffic Pedestrian accidents, broken bones. bruising. death

Machinery Crushed body parts, broken bones, lost limbs, musculoskeletal
aches, fwisted muscles. sprains. permanent disability

Heavy lifting Disorders of the neck, shoulder and back. tendon diseases. extreme

pain, lnmbar disc prolapse, increased pulmonary ventilation

Unknown exposure Coronary heart disease. myocardial infarction. angina, insufficiency
Table showing the reported exposures and related health effects for waste collectors

Adopted from Englehardt et. al., 2000

2. METHODOLOGY
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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
issues of the companies

INTERVIEW

Questionnaire for Workers:
- Bsections
1. Work Practice
2. Health Condition
a. Medical Background
b. Work Related Health Problems and lliness
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

This questinmmzire 5 used to identify the existing oerupatieal safety and heats 5) Type of recycled ibems being handied and processed:
problems for werkers i Hong Kong recycting industry. A%l the informasien provided will
beloept confidemtial = Gl = Paper = Famous Metal = NonwFerrous Matals
Fueas tick the appmogmiate ropome (o the (ollowiag qeetion ABume = Tertle = Computer Froduct = Electrical Appllances
£ Food Waste = Restaerant Waste (O, Grease Trag) = Wood
Section 1; Woek Practice: PV Banner & Aubber /Tyve o Toner Gartridege  © Others: _
1) Working Mode: < Full T < Pan Time
10) MaErne and tess ued 31 werk
£ ot o Lowdr o Maethasical somer o Compactor
2) Nember of working days per week: deps -
£ Come o Cant o Spaener = Hamemar
= Sorewdiivgr athers:
3) Yeur working tims:  From o
Section 2: Health Condition
4] How long have you warked in this indstry?
& Medical Background
Almtealyer o l-2wn o3-Sy o 6-l0pwen 23} Wi you v bren 1eid by @ physcien that you had sey of the fellowing dataie?
S 1i-15years o 16-20years o 21-25years o 26-30yean
5 Mors than 30 years i L
dout = =
5) s long it your meal break & day? ming L
) Rugtunedd disc in the nack =
6] Besides meal break, how many breaks 6o you have per day? €} Bayrasads, syndrome =
breaks ) Diabetes = =
€] Hypeshridsm &
T) tow long desks ewch Break last? mas 1) Fuptured dsc in the back = ]
g1Fheumatod arthitis
8 Mature of works ) Carpal tunnel syndrome [ =
£ Recycied ftem colector = Sorting recycied iems s Wh s RigM s Boh o
o Equipment / Machinery cperator  5_MaiRENanse and repair N TRSrRC: Dutet nncuome L =
suse Wh = R s Bah o

2. Dvhowe = Otlwes, pheuse specify:

12] Withi Sk P 1 macnth, haws icus axpaenced ary problaen i your besdy

[Pt arsmeer s

13 iacrording 1o the Sigram bekow]

o [P gt quanon

Diagram adapted from NIOSH 2004
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14} 8 you b from the following weork relsted haskh proklemms and e in the

[HETE

Section 3 Wark Halory & Satitaction:

16) “The next series of QUEStions asis HOW OFTEN certain things ha ppen at your [ob,
L manti.

Tearty Duraten o
Bashth protiems
o past 30 day)

Healh probiems and dnesses”
Motstal | Attt | fome | ek

P, strige

TreRation of The epe] PN | Mt
memtranes

Ligoramg  boon pan

e

S

Syrain

Threa drpais

Dehar:

15} kst 12 momtis, howw maany diys of sick leave have you fakien de fowark
Felaned heahth grobiems
s

Pldie snimes the illowing queslioni elh & i i 3 el fram 180 3, with
1 baing rarely 3nd § baing vary chten.”

Seales Maeyoooo
Oecainally
Sormwtias -
LT TSR
Wary Often

LR THE PAST TWELVE MONTHE: [CIRCLE CORELT NUMBIR)

3] Hisw eftan does yeur o recuite you 1o werk VERY FAST?
12348

b Hiow olten o your (o8 requing o 1o werk VERY HARDY
19848

€] Hiow often gee you PHTSICALLY eshausted ot the end of the work day?
11323

) s often does yeur [ b eu I T 10 g Things dome al merk?
123438

*) torw ofian o thare 4 grevt el 10 b done 48 work?
1133

17]in 38, HGW SATIAED are you with warking in this oy position?

1 Verysatisted?

T Somewhat satiited?

B hot 100 satshed?

8wt ot b asied?

sectlon 4: Occupational Safety and Health Stuation at Work

18) Have you recewved any occupational safiety and health training In the company?
ERY = Ne

1) Has the company provided any personal gears?
= ¥as, plaase specsly the providsd gaars:
= Mo

20) Wit kind of protective pears have yeu ween 3 week?
= Helmet = Googles = Mask = Glowe
o Antisip footwear = Safetybelt o Hearing protection

= Others:

21 Do you think the noise level i the workpace |s steeptabie?

= ¥es = Ne

22) Do you think the ighting in the workplace s sufficient?
= fos = No

23) Do you think the thermal condfticn in the workplace: &5 good encugh?

& fes = No

28) Do you have any views 3nd suggestions o the Improvement of the current

safety and health situation at work?

Section & Personal Informatien:

1) Gender, T Male O Female
2) age:
cunder 18 = 1830 = 2130 =340 s 4150 = 5160
= 61 or above

3] During work, you use
= right hand?
= left hand?
= both hand?

-

Educational Level:

= Noformal education  =@vimary = Secondary = Digloma =
university of aboae

= Others:

5] Your income is about:
= bess than $ 5000

INTERVIEW

Questionnaire for Managers:
5 Sections:

1. Work Practice

o A W N

Work Related Health Problem and Iliness
Control Measures at Workplace

Collective and Individual Means of Protection
. Risk of Accident at Workplace

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

QUESTIONNAIRE FOR MANAGERS

Thes questicnmsics i used to dentify the caisting occmpations] safety aod beath
problems for companies in Hong Koag recyeling indastry. Al information provided will
beleept peatiemmial

Compamy Name

Datr —

Section I: Wark Practice

1) Type of rocychd Eems being handed and pocessed i the company:

.65 = Paper = Ferross Metal = NonFermous
Metal

7PN = Teumia © Compue Produt o lectiical
agpiances

2food Waste = Reabirart Winke |55 Soeuse Trag] =
REVGBatalr o Rubber /Tye o Tossr Cartridege
= Ottwrs:

8] How many emgloybts ane working in the folowing natures of works?
Nature of Work Mumber of employees.
#) Reoyded nem colector
b Sorting recycled flems
€] Equipment / Machinery operator
) Maintensace snd repaie
®) Driver
1} Cxhers, please specty

) Machines and took bed at work:
& Forlay = Loader & Mechanical sorter = Compactor
.o 5 gant = Spanner = Hammar
= Sooewirhgr = Others:

Section 2 Wark Related Health Problem and Bnesy

16010 thaes any smployes” injury ko o 12azHzict o work relited Baath problam

and dineiies makslaised?

3 Wtars the recyeled itami coma from? il a
SMogebold  oondotiels o Commercl o Comtruction
5 fthan, please spesifys 11) D your eerployees. sufier from the following work relited bealth problerss. ars)
i the put ?
— o Wi 0 the Pt 30 e i
ameiovae smalayea Health prothems and Bnestes Sty Buration o the

3) Mumber of employees inthecompaey

| et rotierm.
Motatal | Abete o Senus | g past 30 deys)

4) Mverage number of working dars per
I—
5 Aacage ramber ot werkeg howripwt b reurs || Ot pczuss,
aay
) Mumbar of werk shits par 3y P — Distocation !
) Breakperiods provded oalworkers:  AM. __ mim Due to fa or hp ifury
B s

fractus
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QUESTIONNAIRE FOR MANAGERS

Iktation of the eye/ sin | Mo 139 the Wt 12 menth, e iy diys of 3k bive b et employens ik

el i,

Legoramp { fost pan bl

prebisma

Seetion 3 Comtrel Mrasures a1 Workplace
Orgaric dust mic syromme

Spatm ) cenrets "o
" 3} bt cocepations] £afety and heslth et and guidebnes = -
Theoat dryne:
R ot 12 apprapriate ocoupational safety and heakh training ~
e rovided for amgioyees? =
:

Seuree: Pruien w1 8LLL793], An ¥ 4L (1973 #nd (AR A (2904 ) Has safety mspection bren conducted regularly 1o mivre
" t nd

Interral satety standards?

2] plovees get any infarie: tollowing d €
) By et 8 g bty chm oc wak @) Are roks assenedbefore the introduction of procedures and

past 30 das? e machines and fackte? = =
Frequency What kind oF inpuries
) Have approgriase: warming sigr been posted to ety _ B
hue spucific hazaech within an area? = =
e Body your wcific hasiech with
emplopees hast Y ram in
Logation Wotatal | Ofen | Sometmes e )t there sigre or digrams in apprograte kol Linguage
Indicating 1he Importance of apprprne personal pratecive g L
Fead e upe?
Tk 2118 s Sl enreiad cet 3t lagat cnea pae year? s B
Upper Extremis
Truek 15 Enginesring eoetrcls

Tower Extramitien e recping machings spproimatey mantsned? 2 e

[ e} Hav amgleyes baen adhised et 10 resair recyelng i
mactines themsetves? = N

Gihart

QUESTIONNAIRE FOR MANAGERS

€] Are recycling machines equipped with proper emergency Facteat Colisciive and Indhibual Rivan of Fevivetion
s

) Does the operator of a recychng maching have a padiock A7) Feuons, petactive, sqipman:

e locking cut the control panel befre leaning? a5 there sufficient personal protectve equpment (&8,
ghoves foot protestors) available for mmediate use?

) Have instalied alarms indicating recycing machines start
it - ) ] 3 the pessonal profecthe equipment free from seratches
andin good condition?

f Are comveyor-deving mechantimsbelt, pulleys, couplings,
et} covered by soldly attached guards? o 5 )0 the workers utlize the provided Personal Protective
equipments?

B} Ave the seurces of neiie eriginating from recyeling
machings slated, corined or coverad?

18] Saration:

p alAre sulficient tolets and washing taclities provided for
16} Ergonomics measures _,

a) Are employees performing manwal hasdling work provided i
with mechanical assistance? h h &) Are the todlets and washing faciities kept clean and
hygienic and cleaned 3t least once a day? = =
b} 15 Lk vaeiabalty incorporated 30 that workers do not have

to-periom simiar repetitions tasks [.g. push or pul handes = =

bt it g ) Are T ToATS AN WASNNg HACATIESS BOUIPRED WEEN

Sarittion products [i.4. Soap, paper Lowels)?

€] Are appropriate nest breaks prowded for employees? L =

13) First aid facitees

) ire workers® sensations of discomfiort and pain recorded?
i e e P, #] Mave eye wash fourlairs and emengency showers been

instalied for emergency rinsing of the tace of body?
A the werkstation, rotation Jnd pace are Bdapted 1o reduce
werkers” constraint?

) Are the heights of the pickup point ad depasi point
adpasted 1 reduce awlward rck movessents and back
pasture? chire the first aad boxes wisitle and easdy accessitie? = =

b) Are suficient first akd bowes provided? s s

] D the first 2ie bewes centain kems reguired by law, such
axsteribe gaure, adheswe gaure bandages and triangulir = =
bandages?

QUESTIONNAIRE FOR MANAGERS

0| Mean of escape: Sation b Kk o scidenty at werkplice

) dew there pulicient pxty in (e werkplace b alkow quck

Sacustion Srom the premisds Sor o 2y = = 3] A thbre sceidients cxcorred i b workplace?

bl 1z emergency hghting provided in extits? B =

£} A0 2l maare of preape kept ciaan and unobatructad! s =

) Are 3l mears of excape marked by an duminated “ENT _
sign? . = = Mo

) Are all means of escape equpped with an automatk
chosure system which & functioning, properiy?

Have any change Been made in the workplace since the accident ocourred?

= s, please spectfy the changes:
ThCan sl fre docrs be easily cpened for escape? - -

=M
e 30 xits bept wdocked? s =
) dre the emergency AYams. JcCurately drawn, made

cleirly and visible 1o emplopees on work floor?

21) Prefetang equment:
A proper type snd number of frefighting eqepment (e,
fire extinguishers, fire blarket, and sand bucket| svalable? = =

515 the felghting exuiprment stored propaely, duarly
rrarkad and viskle 10 worken?

€} the Arefighting equipment sasiy accessibie to worers? = e

)13 the frekghting equpment regelarty checked and served? = =

] e 1sfficiert romiber of ampkepres bevn braied 1o e
the firefghting equipment?

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:

pps/vicinity_result ion_type |_type istrict_id=0 o
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METHODOLOGY - WORKPLACE DATA COLLECTION AND

IAL-HATION
EVI'\I.UI'\I TUN

» Evaluation of Workplace condition
- Lighting Level e
- Noise Level
- Thermal Condition

Lux meter
CENTER 337
Sound level meter Thermo-anemometer
TES 1350A AZ Instrument 8908

LIGHTING LEVEL

s Task Laghumg cmsons

e 08 Bt
Recommended Illumination Levels* | o
=] e
Range of lllumi - -
. ange of Illumination
Type of Activity o . ey
(Lux) o
Public spaces with dark - 22
surroundings sLx
a1
Simple orientation for short 50 ana
temporary visits .
513
Working spaces where visual tasks 100 .
are only occasionally performed
saa
Performance of visual tasks of high 200 ';:
contrast or large scale A%
Performance of visual tasks of 500 £=a
medium contrast or small size % ea
1z
Performance of visual tasks of low 1000 =
contrast or very small size B
Performance of visual tasks near 44
threshold of person’s ability to 3000-10000
" . s4a
recognize an image
Adopted from CCOHS ~ (Canadian Centre for Occupational Health and According to CIE (International Commission on lilumination ) S 015:2005

Safeiy) 2003 Liohtine Freonopics - Survey and Soluiion

NOISE LEVEL

Recommended exposure level (REL)

B

T = a0y

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

THERMAL CONDITION

» Heat Index (HI):
« apparent temperature

- A measure of how hot it feels when relative
humidity is added to the actual air temperature

9/24/2010



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 (we)= 35.74 + 0.6215T -35.75(V016)
+ 0.4275T(V016)
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

RULA Employen Assessment Worksheet e s s s

A, Arm and Wrist Analysiz

9/24/2010



3. RESULTS

» 3 companies visited

> Company A is situated at Pin Che, X &

> Company B is situated at Cha Kwo Ling, 7 F}Jﬁg
» Company C is situated at Pat Heung, /" 5§

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 cube

COMPANY__A - JOB DUTIES OF WORKERS

» Materials sorting

> Forklifts driving

> Materials loading

» Materials compacting

9/24/2010



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 > 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

9/24/2010
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QUESTIONNAIRE RESULTS

Number of interviewees
» Company A:
10 out of 13 workers accepted the interview

» Company B:

7 out of 8 workers accepted the interview
» Company C:

7 out of 9 workers accepted the interview

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

QUESTIONNAIRE RESULTS

Company

26. Age

31-40

41-50

51 -60

QUESTIONNAIRE RESULTS

> All were full time workers
> 12 male workers, 12 female workers
> b-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

Fr n
Years equency

1-2 1
3-5 10
610

13

» had more than one job duty
» loading materials > male workers

> repetitive

9/24/2010
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Health Condition — Work Related Health Problems and Iliness

Count QUESTIONNAIRE RESULTS

13a. Do you have problem in this area: Neck e 1
yes 7
o 1 Health Condition:
13a. Do you have problem in this area: Shoulder oy
yes
138, Do you have problem n this arca: Elbow 20 19 > All workers > Musculoskeletal problems within ‘mild
{forearm es 5 and ‘moderate’ levels
13a. Do you have problem in this area: Hand / po 2 )
st hes ) > Main Musculoskeletal Problems:
132, Do you have problem i s e Back T z Shoulder problems = 58.3% workers
yes
o . Back problems = 50% workers
13a. Do you have problem in this area: Hip / thigh
lyes 3
no 16|
13a. Do you have problem in this area: Knee
lyes 8
no 22
13a. Do you have problem in this area: Ankle ]
€S
Company
A B Cc
B T T T T T QUESTIONNAIRE RESULTS
satistied o] oo o| oom o] ooow General Observations
i .Are yUL,' somewhat
g8 o e Tymem e > Low Health Seeking Behaviour
this.ipb satisfied 0 0.00% 0 0.00% 0 0.00%
positon? e N T oo ) > Good Job Satisfaction
. Conpery - » Satisfactory Work Pace
_ Count * Comt | % JCom] % > Low safety awareness (Workers and Managers):
;ﬁ- :g:jpya?i“mf:les';'fee‘:y no 10 100.00% 7 100.00%| 7 100.00% i i
aniheawam.ngm e ] 00000 j P v Basic protective gears
compan . -
x Lack of occupational safety and health training
16a. Does Frequency Percent -
yourjob  [er fien I w2 x No injury log
reduire You I ren 7 202 N | fet ti
ok ; - — « No general safety practices
FAST? occasionally 5 20.8
Total 24 100
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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

Company Job Duty Side Wristand Arm | Neck Trunk & Final Score Action Level
Score Leg Score
R Right Hand 5 9 7 4
Sorting Materials
Left Hand 5 9 7 4
Putting Materials Right Hand 7 8 7 4
A into Compactor Left Hand 7 8 7 4
. . Right Hand 4 3 3 2
Driving Forklift
Left Hand 4 3 3 2
. . Right Hand 4 3 3 2
Loading Materials
Left Hand 4 3 3 2
Right Hand 5 9 7 4
Sorting Materials
Left Hand 4 9 7 4
Putting Materials Right Hand 3 4 4 2
into Crusher Left Hand 4 4 4 2
B
. ) Right Hand 4 4 4 2
Driving Forklift
Left Hand 4 4 4 2
. . Right Hand 4 3 3 2
Loading Materials
Left Hand 4 3 3 2
Putting Tyres into Right Hand 6 2 4 2
Forklift Left Hand 6 2 4 2
. . Right Hand 4 4 4 2
C Driving Forklift
Left Hand 4 4 4 2
Putting Tyres into Right Hand 7 8 7 4
Container Left Hand 7 8 7 4

> Most of the lighting conditions of the workplaces were
satisfactory

» 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 <
recommended 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 B

»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

9/24/2010
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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
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 forklift

4. POSSIBLE PRELIMINARY SOLUTIONS

> Health and safety training for employers and
employees
—> To increase the awareness of
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 protectors

Thermal condition:

-> For thermal stress

- Installing ventilation system
- Introducing rest pause

v

- For cold stress
- Consume high-energy food

- Wear warm clothing - especially neck, head, chest,
hands, ears, nose and feet

9/24/2010
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» Raising the awareness of the concerns of the recycling
workers’ safety and health:

- Advertising through media

. Conduct comprehensive and intensive research on
these topics

5. LIMITATIONS

> Interview time was too long - workers wanted to
finish it as soon as possible = validity of answers?

> Interviewees distracted = missed the explanations of
the questions by the interviewer = misinterpreting
questions

» Personal interview - interviewees might embellish
their answers

6. RECOMMENDATIONS FOR FURTHER WORK

> Need more data - more accurate and detailed
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
recovery flow, i.e. “Scavengers”, “Recyclable Material
Collectors”.

THE END
&
THANK YOU!

9/24/2010
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