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Abstract

Small and Medium Scale Enterprises (SMEs) employ ten times as many workers as
heavy industry in Bangladesh according to World Bank. Again the census ol
manufacturing industrics has enumecrated that around 64 pereent of the total
emplovment of the Dhaka e¢ity provided by the infurmal scctor. Therefore
understandably, the working conditions in these industries specially the old part of
Dhaka with their small investments and unskilled and ithiterate workforce is barely what
they should be. In fact, not ali faclory regulations set by Bangladesh Government are
applicable to the Small Scale Industries (S81s), which employ less than 50 waorkers.

The concept of safety issues and its applicability in designing better working

environment is important because they inlluence workers’ life expectancy, quality of
life and work efliciency.

The study aimed to investigale the salely issues in sclected four types of Small Scale
Industries ie, Plastic reeyeling and product manufacturing industry, Light engineering
workshops, Musical instrumeni manufacturing industry & Conch shell crall industry
tocated in the aress of Islambagh, Lalbagh. Dholaikhal. Shakharibazer & Bhagolpur in
accordance with Bangladesh National Buitding Code. 1993 and the Factory Rules of
Bangladesh. ‘

An extensive survey was conducted on the factory owners and the woarkers of the Old
Dhaka o learn the safety condilions of these Small Scale Industries. A checklisl was
also prepared o conduct a physical survey in the sclected factories of Old Dhaka.

L his research study reveals that more than 75 percent of the workers do not use personal
protective devices, about 60 percent of the lactories do not have any emergency
preparedness facilities to tackle in case of any accident or fire. Only 3 percent of the
factories use salety signs and symbols in the work premises and 18 percenl of the
workers have training tor their specific jobs, which is a matter of concern in dealing
with the safity issues.

This thesis atlempis o contribule suggestions with the hope of drawing workers' and
employers’ awareness and public attention lowards unsale conditions in the working
environmeni of (hese industries,

As this is just a slep o Jearn the existing situation of the area, a work-thorough
investigation with an understanding of employers' attitudes and workers' invelvement
and coordinated research 15 reguired 10 make the working environment ol these
industrics a more safe place to work.
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Key Terms

Heal slmess:

ImplemenLation:

Interventon:

Oceupational safety:

Occupational health/safety:

Poor workplace:

Risk:

L hermal comfor:

Thermal discomfort:

Working environment:

Work harard:

xXvil

A situation when human body Teels thermal discomfors (e g . heat
Inad}y in dissipating excess heat and swealing 1o the surmounding
{nearby) environmeni,

Carry oul various steps to provide health and hygiene measures, as
well as salety and ergonomic applications for work-place
improvetienl or Interventian,

An instrument of something that enhances way of madification,
increase work value and control measures to minimize work-
related problems, andfor o find some changes for improvement in
the workplace.

Working situations where injury risks or production loss have not
begun. or unsafe act, poor work envirenmeni, Of NON-CRECNGMIC
practices are minimised by safety measures and adopling
ergonomic means 1o contol work harards.

Competenee of a healthy work foree. safe handling operation, clean
ar hy gienic workplace, suitable work schedule, provision of labour
welfare through a maintaining of wark regulation and labour
legrislation,

When the work coviconment i hazardous, non-hygienic. un-safe,
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metabolic parameters such as sweating rate, vanation of oral
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Fecling of heat exhawstion and thirst, heat cramps trom the effects
of excessive heal-load elther fiom direct heatl source, or radtation
temperature at workplace.

Waork space, illumination, noise, dust, fumes, or humidity level at
workplace, climate or environment inside factory premises.

Source of risks of an activity, conditions of a system, or other local
sitations that result in a work injury, damage to or loss of’
cquipment, materials, elc.



Workplace improvement:
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Waork-related injury:

xvliil

Process of improving workplace ar the staic of improved work
envirnnment, or the act of and process of improving working
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less injurics in the warkplace.

Result of an accident that gives rise to poor health, muscubnskeletal
disordars or other bad symploms that resulls in sick leave,
praduction losses or increased compensation claims.

The key Terms has been cxtracted from Ahsan MR (2002} Occupational health, safety and
crgonomics issucs in smalt and medium-sived enterprises in a devcloping country.
OULL University Press, QULU 2002

and www.owikepedia.com
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1.1 Introduction

Working condition of an industry involves workplace safety, sccurity and comfon
that aiTect the worker’s health. job satisfaction level and production capacity, who
arc the driving force of national cconomy. ILC (1999} indicaled that approximaicly
4% of GDP disappear in many countries, soaring even up to four-fold that, on
occupational health and safety (OHS) losses due (o Tack of basic health and sajety
facilitics in workplaces (Ahsan. 2002).

The working condition of” the indusiries in Rangladesh, irrespective of lheir sizes.
has always been a neglected issue. Indusirialization changed the basic mentality of
investors and faclory owners who gave all the afTordable attention to the powerful
and cxpenstve machinery imported from abroad. while the readily available cheap
labour force who were originally farmers or craftsmen were taken for granied as
merely a tool for profit maximization. Besides this, being a poor country historically
and kept poor by exploitation and oppression by cxtemal rulers, the factory owners
usually couldn’t afford sophisticated and upgraded machinery, which coniributed to
make the factory environment polluted and unitiendly for human.

Ahmed (1989) says “The workers in Bungladesh from the very dawn of
industrialization were easy proy to the exploiters, a term which include both the
government and the private industrialists. The factory owners could offer no better
enviromments for the workers: the latter would rather work in dire, unhygienic
conditions than not work at all™

The present workplace seenario of small scale manulacturing industrics belonging 10
both formal and informal sector. located in the old pant of Dhaka is quite lypical of
the above statement. Their working environment is non-ergonomic and workers are
associated with increased risk of occupational hacards, not only because of
probability and severity ni‘ injury and accidents but also because of long hours of
stressful tasks, old machinery, economic constrainis and a lack of enforeement of

work regulations and labour legislation.

' Ahmed, Nizamuddin, “Workmg Conditions in the Induwstries of Dhaka®™: e Dhaka, Past Presenl
Future, Edited by Sharif Uddm Ahmed, The Asiatic Society of Banpladesh. 1989, p 416
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1.2 Background of the Study

Une of the characieristic components of Old Dhaka is it's numerous smali faclories
and workshops coexisting with the houschold dwellings as family businesses and
small enterprises such as, manufacturing industries of reeyeled plastic pellet,
granules and finished products, machinery sparc parts, dice making and welding
workshops, conch shell handicraft shops, gold and silver jewelry workshops,
musical instrument making workshops ete. usvally housed in single storey rented
shops or in ground floors of old residential buildings. In Lhis study. these concems

are lenned as Small Scale Industries (SSIs) of Old Dhaka,

1.2.1 Definition of Small Scale Industry

Lnterprises are categorized as small-seale on the basis of such characteristics as the
size of their capital investment. the amount of their annual revenues or the number
of their employees. Depending on the conlext, the number of employees has ranped
from one to 300 persons (Jorma Rantancn ct al). The most widely accepted
definition. given by IL.O (1986), says that enierprises having 50 or fewer employecs
can be called Small Scale Caterprises. In this study, the term 8S1s will be applicd to

industries having one to 10 ecmployees.

1.2.2 The Work Force of 881

In developing countries, up to 60 percent of the workforce is emploved in Small
Scale Industries. Although their workers are exposed to perhaps an even greater
range of hazards than lheir counterparts in large industrics {Reverenie 1992}, they
usually have hitle if any access to modern occupational healih and safety services.
The workforce of SS8Is is characierized by Hs diversily. In many instances, it
compriscs the manager as well as members of his or her family. §SIs provide entry
to the world of work for young people and mcaninglul activities to elderly and
redundant workers who have been separated from larger enlerprises. As a result,
they often exposc such vulnerable groups as children. prepnant women and the
elderly to occupational safety risks. Further, since many 88l1s arc carried oul in or
near the home, they oflen expose family members and neighbours to the physical

and chemical hazards of their workplaces and present public health problems



through comaminnation of nir or water or of food grown near Lthe premises (Jorma
Rantencn et al). The educational level and socio-cconomic status of SSE workers
vary widely but are ofien lower than the averages for the entirc workforce., Of
parlicular relevance is Lhe fact (hat their owners'managers usually have had little
troining in operlion ond management and even less recognition, prevention and
comrol of occupational safety risks (Ahsan 2002).

123 Safety and Comprtithveness

ILO rescarch suggests tha, by and lerge, the safest-working couniries also have the

best competitiveness ratings.

T s Dyl b, Lasiarie

Compethiveness and Safety LM

%‘ Competitiveness (World Competitveness Repodt)

hrvald

2 W 4 A EF 3B N

CLLIILT LAY I IS

Flgure 1.1: Competitiveness and Safety (Source: ILO. from data by IMD and 1LO)

One of the most authoritative mnkings of countries by competitiveness is published
each year by the Internalional Insiitvte for Monagement Developmem IMD in
Lausanne. It currently analyses the competitiveness of 60 coonemics on the basis of
320 criteria. The 1.0 plotted sclected TMD competitiveness mnkings in 2002 against
the ILO's own occupational health snd salety rankings. The resubis are sev out in
Figurel.1. They show a strong link between high zafety and high competitiveness.



The same exercisc using the competitiveness runkings issucd by the World

Leonomic Forum vielded broadly similar results.

1.2.4 Background Studics on S8Is of Banpladesh

Some others (Fanduddin e al. 1975, Rahman 1993, Ahmad ef of. 1997, Sadeque ef
al. 1998) surveyed different workplaces in Bangladesh and analysed local workers'
cnergy expenditure. and health, safety and ergonomic issues. Rahman ef al. (2000)
expressed concem on potential factors of using injury infommation for injury
surveillance at local level in Bangladesh. From these studies, it has been proved thai
the workers usually worked long hours in unsafe conditions without nsing any
personal protective devices (PPDs), for instance. Most of the workers' health, safery
and well being are iherefore deteriorating because an interest in OHS has vet to be
reached in SMEs. There are long-term trends in occupational exposure—that are 4
real problem in Bangladesh not only for workers” health and safeiy risks but also for
the society as well. 1t 1s also well known that the present status of OHS/ergonomics
is sUll at the rudimenlary level in Bangladesh because the factory owners (1O} and
employers association (EA) usually considers these elements as a costly fuxury. It is
also true that they usually lacks money, resources und other clements for providing
improved health and safety facilitics io ll the workers. In Bangladesh, as far as field
surveys and workpluce inspections are concerned in, only a few such studics and
research. however, have been conducted based on iﬁ—deplh case studies. Workers”
physical workload, heat stress and thermoregulatory relaicd siudies were conducted
(Ahasan ef i, 1997 abc) but those do not contain all types of cmpirical data and
ergonomic information. There are some oiher studies conducted by dilferent
orpanisations and individuals (Khan 1988, 1.0 1990, BSCIC 1998, NIPSOM 1999),
but those are compiled either as reports or olher forms of information. Khan (20009

surveyed child workers’ health and sulety those arc working in the capital city.



1.3 Rescarch Rationale

Improved working life contributes to workers' physical. social and mental well
being  which effects industrial productivity, national economy and social
development. A safe und sccured workplace is one of the prerequisites of an
improved working life.

According 10 World Bank, S8MEs employ ten times as many workers as heavy
indusiry in Bangladesh (World Bank 1999). Small Scale Industries arc impormant
contributors of national cconomies in all over the world. In Bangladesh, most of
these Smali Scale Indusiries belong to the informal sccior. Therefore
undersiandably, the working conditions in these industries with their small
invesiments and unskilled and illiterale workforee are barely whal they should be. In
fact, not all factory repulations set by Bangladesh Government arc applicable to the
Small Scale lactories, which employ less than 50 workers.

To find out appropriate improvemeni solulions and sctup specilic standards.
extensive knowledge about the prevailing system is needed. But there is lirtle
workplace data available on this seclor, which substantiates the rationale of the

present sudy

1.4 Research Objectives

The broad goal of this study is 10 improve the working enviromment of Small Scale
Indusiries of Old Dhaka, which have sipnificant contnbulion to our national
ceemomy, To achieve that goal, proper understanding of the salety security aspect of
these type of enterprises, basc line data of present condilion and identification of
problems and prospect is necessary. There has been little work done on the working
coudition related (o safcty secunity in the S81s in general. A descriptive cxploratory
rescarch revealing the exisiing conditions will contribute to further broad-based and
specilic studies, which will assist policy makers and responsible authorities to
formulate specific laws and regulations and implementing tools for Small Scale

Industnes.



The specific objectives of this study are;

* To review intemational and national standards and regulations for safety &
securily in industrial working environment and asses the deviations in the
existing conditions,

* To investigale the existing working condition of Smal] Scale Industrics of
Old Dhaka with respeet 10 relevant safety and security issues, the parameleny
of which will be;

. Hazards in relation lo space: ergonomics, foor surface and
building condition.
Lighting conditions: visibilily in natural and artificial lighting.

Noise: accidents due (o high level of noise.

ol

Hazards: in relation to work proeess and quality of machinery.
Fire safery: causes, preventive and precautionary measures,
control,

» To recommend iinprovement measures for the working environment existing

in the Small Scale Industries of Old IMhaka.

The pracuical out come of this study would be to contribute in improving the design
of the workstation as well as improving a werker's safe manipulation of tools and
equipment and control of machinery, critical posture etc. This thesis will help in
drawing workers' and employers’ awarencss and public altention towards unsafe ac,
condilions and hope o contribute in the implementation of work regulations and

labour legislations.

1.5 Scope and Limitations of the Study

The industrial workplaces in Bangladesh arc vibrant in regard to non-compliance of
work regulations, and thus, allowing a researcher by the factory owners and labour
union in lheir factory premises is not casy. The faclory owners arc usuaily alraid
aboul workplace survey and investipalion believing that the study would cause them
penalty or such action. As a result. actual information ts olten hindered and the
cmployees avoid direct answers. Therefore this research has to rcly on sell

understanding on certain issues.



A second limilatton of the present study is that the questionnaire survey couldn’t
colleet any lemale workers responses whe arc working in such small scale factories
parlly because the work-foree of the types of industries surveyed in this study are
mostly male-dominaled. Thercfore, gender-specific safety security issues arc hot

covered in ihe present study.
1.6 Organisation of the Thesis

This thesis 15 orpanised 1o gain knowledge abow existing safety and security
conditions of small scale manufacturing indusiries located in Old Dhaka and
evaluate the situation on the basis of national laws and rcgulations and related
_ international standards, For this purpose, physical survey and questionnaire survey
wis done in four differcnt types of industrics in some selected locations in Old
Dhaka.

The primary data obtained from the physical and guestionnaire survey and
secondary data collecled from literature survey were then analysed, comparcd and
* interpreted o formulate some recommendations for improvement of the existing
condition,

the thesis report is organised in five Chapters; the first Chapter presents the
background of the study with it's rationale and objectives.

1he secomd Chapter contains a brief aceount ol the history of Small Scale Industries
in Old Dhaka and it’s economic importance in the national cconomy and identifies
the salety security aspecls of industrial work place and deseribes the national laws
and rcgulalions and telaled international siandards reparding salety  security
provisions in industries.

I'he third Chapter presents the adopted research design and survey methodology.

The fourth Chupler analyses and interprets the primary data obtained from the
survey in the selected casc study industries.

T'hc iast Chapler gives recommendations for improvemeni on different aspects at

both policy and intervention level.
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+ Industrial Safety Regulations in Bangladesh
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This Chapter discusses the issucs closely related to the topic under the study,
Relevant literature has been reviewed to get a broad undersianding ol the different
aspeets of industrial working environment, which trigger saiety and security risks
for the workers and the factory itself. These aspects are identified and discussed in
this Chapter along with BNBC standards, existing laws and regulations and relevant

international standards (o mitigate accidents in industrial working cnvironment,

2.1 A General Overview of the Small Scale Industries in Old Dhaka

2.1.1 Existence and Evolution of Small Scale Industries in Old Dhaka
Lxistence, excellence and cvolution of varicus smali scale manulaciuring industrics
arc a commaon topic always included whenever Dhaka's history and tradition as an
urban center is discussed. For it's strategic location along the river Buripanga, tradc,
commerce and small scele manufacturing indusiries which were nourished uader
guilds of crafismen. shaped Dhaka’s economic and political formation and
refornation through out it's known history which pocs as early as (he beginning of
the 17" century.

From an almost insignificant position Dhaka became the provineial capital and
began to prow in size and imporance throughout the seventeenth ceniury, The
Furopeans, cspecially the Porfugnese, the Dutch, the English and the French as well
as other (raders began (o come in larger number from the late seventcenth century.
‘The presence of the Court, of the Army and provincial offices. of manufacturers and
of merchants made it the center of political, cconomic and social life,

An important aspect of the cily’s economic lifc was the handicraft industrics
organised on household basis, many of them under the caste sysiem were the
spectally of particular families or classes of people, who drew upon inherited skill
(Mohsin, 1991). The same occupational groups used 1o live in groups and in most
cuses the same house was used for the faclory as well as the residenee (Karim,
1954). The position of the ciry as a manufacturing center is apparent from names of
ihe localitics or Muhallas specialized in different types of industrics. Some of the

names still cxist. like, Tantibazar and Juginagar (weaver market), Patuatuli{painters
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of textiles), Banianagar (trader’s area. particularly of gold and silversmiths).
Kagajilola (paper makers), Shankhari bazar (Shcll-worker’s locality), Kumartuli

{polter’s area}, Sutrapur {carpenter’s arca)

2.1.2 Manufacturing Sector in Present Day Dhaka City

At present, the manufaciunng industrics of Dhaka can be calegorized into two broad
groups: the formal and nlormal sector. The formal sector is generally considered as
olficially recognized industrial cstablishments employing more than M) workers,
while the informul sector is meant o be the unauthorized or unrcgistered [irms. The
census of manufacuring industries of Bangladesh has enumerated 8,779 formal
industrial of 201 categories, in Dhaka city region employing 1.245,082 workers:
while the itnformal sector of Dhaka provided a list of 230 differeni types of
economic activities, and constitule around 64 percent of total employment of the

city. {(Hasan, 1699)

The informal seclor is gencrally applied to enterpriscs which are not officially
regulated and which operale outside the incentive as well us tax system of the
government and ils institutions (Scers, 1970, ILO, 1972, 1977, Amin, 1982). In
Dhaka, the informal sector is often defined fo include these enterpriscs which
employ lcss than 10 persons per unit and which simultaneously satisfy one or more
of the criteria such as business operation from open premises, housed in a lemporary
Or Semi-permancht Sl.ﬂ.lt:lu:f'ﬂ. operation not from any officially assigned place,
operation from residenee or backyards, and not registered under Faciory and

Busincss Fstablishment Act (Amin, 1982, 1991; Islam and Khan, 1588),

Small factories in the informatl sector ofien provide different raw malerials and semi-
processed inputs to the formal sector. And in many cases, several small enterprises
start 1n the informal sector, and in with the increasc in machinery or tumover. these

irms gradually enter in the fonnal sector.

I'he informal scetor of the city ofien acts as a jumping pad for the new migrants (o

the city, before they get employment in the formal scctor firms,
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2.1.3 Contribution of Small Scale Industries in the Economy

Small Secale Enterprises (85Es) are gaining imporiance in national cconomies all
over the developing world. They arc employment-intensive, flexible in adapting to
rupidly changing market situations, and provide job opportunities {vr many who
would otherwise be unemployed. Their capital requirements are ofien low and they
can produce goods and services near the consumer or client. It is estimated that there
are 24,000 small factorics and various types of melal und wood workshops, 6000
medium-sized cnterprises and a fow hundred state owned big industries established
in Dangladesh (BSCIC 1998). According to World Bank, SMEs employ ten times as
many workers as heavy tndustry in Bangladesh (World Dank 1999).

The small scale manulacturing industry sector centributes BIXT 17234 crore in
2004-05 to GDP {4.68 percent of GDI) wilh a stable growih rale of 7.91 percent *

In terms of export of plastic items from Bangladesh, (his sector has expored plastic
iterns worth US § 44 miilion o 23 countries i North America, Lurope , Agia and
‘the Pacific and Middle East in 2004-2005 fiscal year. In the SAARC region,
Bangladesh is also exporting plastic goods to India, Srilanka and Nepal. Plastic
sector is now runked 12% in terms of export oricitted scetors of the country. (Waste
Concem lor the Swissconiact — Katalyst, 2006)

Accordimg to the survey conducted by Sowhasia Enterprise Development Facilily
(SEDF). the annual tumover of the light engineering industry is BDT 9504 crore.
Lxport earnmg of engincering products is BIYT 741 crore during 2005-2006. which
is 41 percent higher thun that of the previous year. Export carning of engineering
products is maintaining a 77 percent CAGR lor the last four years. (Sub-Sector

study on Light Engineertng. Local Loterprise Investment Center, 2006).

? [Nub-Sectur study on Light Fngineering. Local Enterprise Investment { Jeater {2046]],
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2.2 Environmental Aspects AlTecting Safety and Security in The
Industrial Work Space :

Dilferent aspects that aflTect safety and security of industrial working environment
will be discussed in this section. These aspecls can be related to climatic factors,
physical characieristics, industry specific aclivities and availability of workspace |

facilities. Some of thesce aspects are discussed below.
22,1 Climatic Factors

Temperature:

A worker’s ability to do his/her job is alfected by working in hot environments. One
of the most imporiant conditions for productive work is maintaining a comfortable
temperature nside the workplace. Of course the temperature inside (he laclory
vanes according to the season.

The climate of Bangladesh is a tropical monsoon type, with a hot and rainy summer
and a dry winter. January is the coolesi month with temperatures averaging near
26°C (78°F) and Apn] the warmest with temperatures from 33°C to 36°C (91°F 1o
96°I). T'he climate is one of the wetlest in the world. Most places reeeive more (han
1.5325 mm of rain a year, and areas near the hills receive 5.080 mm). Most rains
oceur during the monsoon (June-September) and litle in winter (November-
February). Bangladesh has warm iemperatures throughout the vear, with refatively
litile variation from month to month, January tends to be the coolest month and May
the warmest. In Dhaka the average January temperature is abour 19°C (about 66°T),
and the average May lemperature is about 29°C (about 84°F),

Lhe country experiences a hot summer of high humidity from lale March 10 lawe
June, a somewhat cooler but still a hot and humid monscon from Jale June through
October and a eool dry winter from November o the end of February. Day
temperature ranges from 7°C 1o 12°C in the cool menths and in the other months it

varies berween 23°C 1o 30°C.% As a result the interiors of lactory buildings are hot

LI e chesconvers bhanal adesh somdmestbung wlesb/cline z heml
Faymisy Infie Bangladesh [wwis ebanghwlesh, com] www discoverybanglades] com
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almost entirely throughoul the year. ‘The accompanying humidity creates an almost
unbearable stiffing interior climate.

For workers in industries, oo much heat can result in the following healih and safery
problems.?

Safety: Health:
- faligue and dizziness; - heat stress/strain (disiress);
- sweating palms {become slippery); - heal cramps;
- fopging of safety glasses; - heat exhaustion/heal stroke;
- possible bums; - heat rash (prickly heat);
- lower performance/aleriness: - lainting {syncope).

There is a great deal of manual work carried oul inside Bangladesh factorics. Cooler
envitonments will obviously be required. The legislation docs not specily the air
lemperaturc that is (0 be maintained inside the factory. Many workers work bare-

bodied as the temperature is rarely within comfort 7one level (Ahmed. 1987).

Ventilation:
It is not only cssentiul lo provide a comibrable temperature inside the factory, one
ISt CHsure;
« an adequate supply of fresh air;
e the removal of stale air; and
« the prevention of any build up ol cnnl.alminants {dust, spul cleaning
chemicals, etc).
Ventilation has been delined as the controlled intuke of fresh air, its circulation and
exhaust™ (AIA, 1974). Ventilation can be either namral or mecchamical, or a
combination of both.
A spacc has 1o be ventilated with [resh air as so (Marlin, 1984):
1. to provide oxypen required to support human life
2. 1o acl as a dilutant: for carbon diexide produced from respirating; lor body
and elher odours; for gases in arens such as car parks:
3. to promote air movemeni throughout the spacce,

4. to control arrborme contamination in industral process

" Partly Adapted from HAH A Training Manual for Lubawr Inspectors by Anferra Vahapassi, (2003)
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There is cvidence that lack of “adequate effeclive ventilation has lrequently resulted
in widespread loss of production and censequent loss of profit — through personal
discomfori, absentccism, heat breaks and unofficial sirikes — while also incurring
increased accident rates, illness rates and scrap ratio™ (Drury. 1981}

Natural cxtractors, in the roof or in flie windows, will have to cul oul rain and
draughts, and can alse be used to clear smoke during and after the outbreak of fire.
The physiological comfort of the workers within an industrial building, as with the
inhabitants of practically any other building, is largely dependent upon air
temperalure, surrounding surface temperaturcs, relative humidity, air movement and
unilormity of iempersture within the building (Ahmed, 1987). In view of
Bangladesh’s economic condition. it is understandabic that people should rely
heavily on natural ventilation 10 seek comfort within buildings generally. (Ahmed.
1987).

Ahmed says “It is nol surprising that 73 percent of the respondents in the survey
employ natural veniilation to aid air mevement within their factories. The [act that
about 70 percent of these surveyed laclories also have to use exhaust fans and about
40 pereent overhead fans suggests clearly that in these indusivies natural ventilation

is not adequate to facilitate air movement in faclory interiors”™ (Ahmed, 1987).
2.2.2 Physical Characteristics:

Lighting:

['rom the workers’ perspective, poor lighting at work can lead 1o eye struin. faticue,
headachces, siress and aceidenis. On the other hand, ioo much light can also causc
health and safety problems such as “glare™ headaches and stress. Both can lead to
mistakes #t work, poor qualily and low productivity.

Improvements in lighting do nol necessarily mean that ong need more lights and
therelore use more elecincity — it is often a case ol making better use of existing
lights; making surc thal all lights arc clean and in good condilion; and that lights arc
positioned correctly for cach task. [l is also a case of making the best use of nalural

light.
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[n Bangladesh daylighting is the most reliable form of lighting in many cases. It has
been found from the survey that the electricity supply is gencrally erratie. ‘Thus,
dependence on artilicial liphting can lead to ioss in productivity and profits (Ahmed,
1987). Even natural light cannoi be relicd upon to cnsure g comsistent level of
lighting during the day. Overcast sky can produce severe glare (EVANS, 1980).

In contrast lo the industries in the developed countries, the industrics in Rungladesh
are not in a posilion to ignore daylight and operate wholly on adificial supplies
(Ahmed, 1987).

There should be a good general distnbution of light over the whole factory interiors;
thus, providing a relatively cven illumination over the working plane. The tasks in a
faclory may require other kind of lighting, such as local. direct, diffused, elc
(Ahmed, 1987,

Introducing light to the interior, naiurally or artificially, may hnng along several
problems such as veiling reflections and glare. Veiling refleclions are high
luminance reflections, which overlay the detail of the task. Such reflections can
cause discomfurt and atTect lask performance (CIDS, 1984),

Roof lighis can achieve a much more even light distribution and. quantitatively, arc
morc ellicient daylighier; firstly, because the whole sky hemisphere s available
through them wherens at most only about hall” of it is available thtough windows;
and secondly. because roof-lighting arrives more vertically and hence more iniensely
on the horizontal working plane. However, the light and shade modeling tends t be
duller. and roof lights make a building particularly vulnerable to overheating by the

high summer sun (REIT}, 1984).

Floor Finishes:
Floors in factarics serve several imporant purposes:

*  Act as a platform for men, maching and materials

* Used fur the movement of men and materials and handling equipments.
The industrial loors undergo heavy wear and arc subjecied to spillages of oil,

chemicals ete., collection of dust, impact loads, machine vibralion cte.



According to Harper and Stone, the properties of a pond floor finish should include
durability, protection of the building structure from traffic and ellluents, comfort and
salety of the users and good appearances. (Harper, 1960}

Workers of a factory can be subjceted 10 salety risks if a floor is not [inished
properly as to resist, impact and static loads and free (rom slipperiness. sparks,
sudden changes of levels ete.

Floors should be constructed as per individual requireient of a factory environment.
Finishes resistant lo chemicals; linishes which are dust free, spark-imee and slip-
proof; finishes which cause no additional risks in case of fire or when extinpuishing
malerials are applicd; linishes which can withsland impact load. wear and iear and
some of which cun meet more than one requirement can be specified. There are
many ccHain problems when the same factory floor requires different types of
finishes owing to widely varying usages. Moreover, generalising can often be costly,
{Ahmed. 1987).

Rucknell stresses thal “care should be Laken so (hat there are not sudden changes of
surface beoween one depariment and another where process is continuous’.

{Bucknell. 1953)

223 Industry Specific Activity Related Factors:

Nuoise:

Noise is probably one of the most widespread and underestimated of indusirial
hazards. Noisc is a serious problem in Bangladesh industrics. Noise has been
traditionally associated with industries and in Bangiadesh noise is accepted as an
obvious ouicome of any industrial process.

Noisc can cause a varicty of elfects including:

* Noise cen cause stress and interfore with concentralion thus affecting oncs
ability to work. This can be a contributory faclor in workplace accidents as
workers lose concentration and co-ordination. Ower the long-lerm, s
increase in stress can lead to a number of health problems including heart,

stomach and nervous disorders;
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* Noise can mask or interfere with conversation in the workplace and may
coniribute to accidents as waming shouts may not be heard;

»  Workers exposed to high noisc Jevels often have difficulty in sleeping when
they get home and arc constantly faligued with that feeling of being tired all
the time.

In a survey of noise levels of 5 industrics, it was [ound in 1984 that workers in thase
factories were being exposcd to levels above 100 dB3 for periods excecding 8 hours
{Abmed, 1984.).

In Banpladesh, as in almost any part of the world, managements are reluctant to
admit that their industries are noisy 10 the point of the noisc being harmful to the
workers. To ask the respondents a direct question such as “whether a noise problem
exisis in the factory”” would have in all probability prompted replies in the negative
{Ahmed, 1987). Such case was found in the indusiries of Old Dhaka. But the
surveyed dI3 that was [ound in thosc industries cerwinly nol speaking their answers.
It is known for a fact that the average Dangladeshi spcaks much louder than his
kuropean counterparr. Communicative conversation in the noisy factories of

Bangladeshis usualty achieved by ‘shouting’ (Ahmed, 1987).

Industrial Pellution:

The air and water of Bangladesh are the recipients of a pood deal of indusirial
pollution. Smoke and dust are released freely into the atmosphere. As regards water
pollution is accepied, even by those who drink and bathe in the river water, which
nearby factories “almost by right™ shall discharge effluents inte them. Solids arc
frequently dumped in the nearest convenient open place without any repard to the
¢nvironment. This is the general picture of waste management in Bangladesh
{Ahmed, 1987).

Smoke, dust. effloents and particles pencrated by manulacluring process have
polluted the atmosphere to a varying degree since the early days of industrialization.
More indusiries meant more crmissions and bi-products, harmiul or otherwise. and an

escalation of the pollution problem (Ahmed, 1987},
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Somc urban centres such as Calculta are so polluted, though not dircetly by
indusirial processes, that merely breathing its air is cqual to smoking 20 cigarettes a

day {Sharifuddin, 1985).

Industrial Accidents;

Accidents can happen any lime, almost anywhere and e anybody (Ahmed, 1987).
An aceident has been defined as “an unexpected, unplanned, cvent in a sequence of
cvenls that occurs through a combination of causes; it resulls in physical harm
(injury or discase} to an individual, damage to property, o near-miss, a loss, or any
combination of these efficts™ (Bamber, 19%6).

Although the 10O, (Inwrational Labour Office) points out that “equipment,
working environment and worker™ are all o some degrees liable to an aceident,
James categorically states that, “people cause accidents, by what Lhev do or what
they neglect to do™ (James, 1983), presumably wiih the “equipment” in the “working
environment™.

“Lvery year, throughout the world, millions of industrial accidents oceur, Some of
them are fatal and some resull in permanent disablement, complete or parial; the
great majority cause only temporary disablement, which however, may lasi lor
several months™ (11O, 1983).

Accidents in manufacturing industrics, which caused falalities, or by whase injuries
the alfecled workers were forced to be absent from work for more than three days
numbered 133,553 in 1980 (Ahmed, 1987

The statistical yearbook of Bangladesh and the Census of Manufaciuring Industries
do not contain and data relating to accidents and dangerous occurrences in the
industrics of Bangladesh. These killed or injured as a result of industrial accidents
do not metl any mention in the official statistics. Failure to collect information on
the number of accidents and their cffeets on the workers is one more instance which
clearly establishes the attitude towards safely standards in the country {(Ahmed.
1987)

According to the {actories Rules, 1979, industrial sccidents in Bangladesh are
classilied as “faml”, “serious™ and “minot”. The first category is sell-explanatory. A

“serious accident” will deem to have oceurred i “ihere is ne reasonable prospect
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that he (the worker) will be able to resume his employment in the factory within 20
days”, If the duration ol absentecism is more than 48 hours afler the accident

oceurred, such accidents shall be termed “minor accidents” (Ahmed, 1987)
2.2.4  Availability of Workplace Facilitics:

Fire Prevention and Precaution:

The number of Lotal accidents due to fire in Bangladesh is steadily increasing.
Although no list of causes for faclory {ires in Bangladesh is available, one may
deduce the more fiequent causes by studying the list of causes of all fires. Glectrical
faults. burning cigarette ends and nakcd lamps are. judging from the peneral trend,
the major cansc of fme in Bangladesh industries. Ovwerheating and Iviction of
machinery, chemical reactions. misfiring of cngines, sponiuneous ignition,
.explosions, chimneys. ete are to a lesser degree the causes ol faciory fires. (Ahmed.
1987)

The fire services do not have virtually any control over the industries with regard 1o
the design, construction and operation ol buildings. Factorics lack adequate fire
[ighting equipment.

The distance between buildings and boundary walls i, in most cases, too narrow for
access by fire fighting personnel and appliances. Many [Factories are ofien without
waler supply.

Fxtinguishers arc often outdated. Bucket of sand often become receptacles for
cigaretle buns and other rubbish. The sund in these red buckets is olien sogey and

not n any state to be used in quelling a fire. (Ahmed, 1987).

Safety Signs und Symbeols:

A factory complex consists of several activities, somc of which should be accessible
only o authorized persons or lo persons protected by proper apparel because of
reasons ol security, safcty, heulth and hygiene. Signs and symbols are also cssential
to give direction of means of escape during fire, to prolnbit smoking, to caution
ganst clectne shock, radiation, overhead load, cxploston, risk of fire and so o
(Ahmed. 1987).
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The regulations apply to signs, which give a health or safety message by use of a
combination of geometric shapes, colour and pictorial symbols (Health and Safery
kxeculive, 1980). The regulations require that a health and safety message shonld
also be conveyed, where necessary, by means of a nolice. It is the responsibility of
the employer “to ensurc so far as is reasonably practicable the health and salety of
their employee end other persons affeeted by (he work of activity (Health and Safery
Lxeculive, 1980).

Signs and symbels for safety and direction are noil widely used in Bangladesh
facionigs. Some faclories do usc signs and symbols but there is litille or no
refationship between different factories as regards their size, shape, colour, wording,
etc. An industrial unit may have a set of signs and symbols, which applies enly to
that unit. Moreover, all the aspects requiring signs viz. safety from {fire, aceident
hazards, directions, exits, drinking waler, etc. may not be covered by signs in
particular factory. What exists in a limited number of factories is the selective usage
ol self-designed signs in parlicular locations in a factory premises.

It is interesting Lo note that, alihough there arc many workers who arc illiterate. (here
arc more word signs as compared with graphic ones. It will be of no surprise if a
survey showed that many of the workers are oblivious 1o whal has been writicn.,
apparently for their safety and welfare. in the cnvironments they work in. In an
gmergency situation, this could spel! disaster.

Comparing with the west, where standardization and greater reliance on graphics has
been instrumental in successfully conveying necessary, instantly recognivable
messages to the workforee, faclory management and the government in Bangladesh
have not yet grasped the imporlance of standardiation, nor of praphical
representation.

Signboards and worded sipns arc usually in Bengali and English. The government
has. however, passed legislation® which should see all such signs written only in
Bengali.

Most indusirial units do nol display signs showing fire exits. hazardoos substances

0r processes, noisy arcas, locations requiring eye and head protection, waming

* The Law, Titled in Bengali, when manslated reads, “Use of Benrall Language 1aw, 1937"
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apainst overhead loads. moving ohjects, electnic shocks, explosions, ete. {Ahmed,

1987)

Security:

Safcty and secunity are frequently misundersiood 10 mean one and the same thing.

particularly with reference to buiidings. Marsh is of the opinion that safety mcans

“Ihe protection of the occupants of the buildings (and 1o a lesser extent their

professions) from accidents™ whercas “sceurity” is assumed (o mean proteciing from

willful aitack those occupants, thetr possessions and the property™ (Marsh, 1985).

It is not possible to design a fool-prool securiny syslem but “sccurity must be

conceived in terms of reducing opportunities for casy cntry to a minimam and by

making successful pemetralion to altractive targets very difficudt for the intruder”™
{Hamilion, 19835).

According to Drary (Drury, 1981). Planning for sccurity is called lor in order (o

prevent:

I.

Major, organised thefi of finished products and raw mualerials. Organised
crime may have an in-house element.

The thefi of and tnterlerence with company record, such as marketing and
sales data, personnel records. production plans, cte. Such thell can cause a
preat deal of damage to a company.

Pilferape by the sialT,

Sabotage; sometimes organised as a result as a labour dispute or, more

rarely, by a competilion, but usually by a grudging employee.

Protection of a building, its occupants and its effocts fall broadiy inlo lour calegories

{(Marsh, 1985).

1.

Passive protection — concemed with the desipn of the buildings, its layout
and is materials of construction.

Diefensive prolection — creating a bamier between the would-be assailant and
the intertor of the building or the site; includes such devices as locks, srcess

systems, security fencing and bamiers.
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3. Fail — safe proteciion - if the defensive protection fails, this catcgory comes
into operation; includes intruder delection and alarm devices as well as fiwe
detection and alarm sy slem,

4. Specialist protection — nol generally used; includes such equipment as close-

circuit television systems (cetv), sales, security screens, cic.

2.3 Workplace Standards for Factory Workers Safety and Secuority
According To BNBC, 1993

2.3.1 Factory Buildings:

The buildings descnibed as Occupancy G as per the BNBC fall into the category of
Industrial Buldings. The buildings include:

“Any bullding or portion there of in which malerials are fabricated, assembled. or
processed by physical, chemical. pharmaceutical, nuclear, mechanical and other
processes. in order 10 alter their characleristics or to produce or manulacture new
materials such as buildings may also house incidental storage, and handling or raw
and finished material or goods. Examples of such buildings are various mills,
factomes und plants, aulomatic laundrics, power plants, puniping stations, smoke
houses, saw mills, foundrics and machine shops. pharmaceuticals. nuclear and
irradiation plants.”

The above mentioned buildings can be divided into sub-divisions under the low

harsard and moderate harard industrics. (Safiullah. 20035)

The buildings under the building code require:

*All buildings must have a passage on the onc side leading o a public road.

*Outer walls must be fire-resistant as per the Code.

*Main area ol the building must have resemblance with ihe {loor area as per the
Code.

*Entry to the building end exit and emergency escape of the building must comply
wilh the Code.

*The building must have adequate light. ventilation and sewerage [ncilities. Day

light, roof opening, natural ventilation of these buildings are as follows:
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*Openings of outer rool and windows must not be less than 10 percent of the lMoor
areq.

*If windows work as natural ventilation ihen operable windows must roi be less
than 5 percent of the Noor area.

*Flevator shafl, vent shafi and verlical opening musi be covered with such walls that
are able to resist fire for at least four hours.

*It must have sprinklers and stand pipe wherever necessary.

*The building should have a fire warning system.
2.3.2 Temperatare and Humidity:

Table 2.1: Temperature & humidity for factory eomfort

Normal Practice Special Practice

Dry Bulb Temp. Relative Humidily | Dry Bulb Temp. Relative Humidily

25.5°C-26,5°C 6(-50 25°C-26.5°C 35-30

Source: BNBC, 1993

2.3.3 Ventilation

The fresh air requirement for factory buildings is recommended at § litres per secondd
per pemson (Martin, 1984). According to factorics acl, 1961, the mininum
permissible rate of ventilation is 5 Titres per litre per person. 1t has been strongly
advocated thal under no eircumstances should a ventilation rate of less than 15 cubic
feel per minule per person be uscd in industrial hui iding {Straaten, 1567),

Ventilation refers to replacing stale air (plus any contaminants) with fresh air for
punfied air in the casc of air condilioners) at regular intervals Tn an average
workplace. the air necds to be changed between 8 and 12 times per hour and that

there should be at least 10 cubic melers of air per worker.®

& These Figures are given in the 1ILO manual fmproviag Warkinge Conditions and Froviuciivity in the
Crevmtend Indnstey The UK, Health and Safety Bxecutive recommends that the quantity of fresh air should

aever fall below 0.28 metres per person per minulc
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2.3.4 General Noise Level:

In the nose control of industrial buildings the following requirements are W be
fulfilled;

a} An acccptable acoustical environment for individual workers and machine
operators,

b} Speech communication among operator to the required deprec

¢) Protection of other workers or ulfice employvees

d} Prevention of noise iransmission into adjacent building or o the surrounding

community (BNBC, 1993,

Table 2.2: Different range of Noise level

Near et Engine 140 dB
Deatening

Thresh hold of Pain 130 d13

Muolor Cycle Acceleration 116 dB
Very Loud

Toud Orchestra 95 dB

MNoisy faclory loud o0 di3

Source: BNBC, 1993

Table 2,3: Permissible Exposure Limits for Steady-State

Sound Levl dBA Time Permntied (Hr-Min)

85 16-00
86 13-36
87 12-08
88 10-34
89 9-11
90 8-00

Source: RNBC, 1993

Prakas 138 on Sound in the Workplace requires that the level of daily sound or the
average sound thal a worker is encounters during their work shall nol exceed 85

dBA.
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2.3.5 Lighting:

1he Hlumination of all work area within a building shall be a minimum of 150 LUX.
Supplementary lighting shall be used when illumination by daylight falls below 150
I.LFX on the working plane. The providing supplementary art lighting when daylight
availability becomes insufficient, cool daylight florescent (ubes with senti-dircet
luminarics are recommended. To ensure a good disiribution of illumination, the
mounting height should be between 1.5 and 2.0 meler above the workplane for a

separation of 2.0 to 3.0 meler between the luminaries (ANBC. 1993),

Recommended yalues of illumination:

Sheet Metal Works - 200 LUX
Plating Shops (Polishing) - 200 — 500 LUX
Machine Shops - 500 - 300 LUX

2.3.6 Mechanical Exhaust:

All ooms and arcas having air with dust particles sufficiently light enough to Hoat
in the air odors, fumes, spray. gascs, vapours, smoke or other noxious or impuritics
in such quantitics as (o be irritating ot injurious to health or salely or which is
harmful o building and materials or has substances which create a fire hazard, and
special room or shall have air exhausted to the ouidoors in accordance with this

scethion (BNBC, 1993,

2.3.7 Fire Extinguishing Tools and Water Supply:
1. The factory should have at least four buckets having capacity of two gallons
cach [or each 1.000 square feet floor and these must be maintained and each bucket;
* Should be of proper standard as per the Bangladesh Standard Specification.
» They should be kept at proper places as approved by the inspeetor and will
not be used except for dousing fire and;
¢ Apart from the places where [ire can be originated from lammable or other
sources and water can not be uscd, in those places buckets must be filled with

waler always.
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Bul the chief inspeetor can sofien the provisions of the article on the basis of writien
record.
2. 11" the floor of the faclory is more than 1.000 square feel and where fire can
be originated from Mammable liquid. electric equipments and other fAammable
objects hesides {lammable metals in that case soda or aeid or similar kind of fire
extingnishing movable materials should be kept for cach 5,000 square feet space in
addition to thosc buckets mentioned.
3. The factories where fire can bhe originated from flammable liquid or paint,
fire extinguishens must be kept there as per the sub-rule (2) and these should be
made of carbon telrachloride, dry powder. carbon diexide and carbonbromo mythen
or of similur kind.
4. The factories where fire can be orginaled from electric devices, {ire
extinguishers musi be kept there as per the sub-rule {2) and these should be made of
carbon dioxide, dry powder or carbon ietrachloride or of similar kind.
5. The factorics where fire can be originaled [rom magnesium, aluminum or
zme powder or flammable objects, the fire extinguisher like tgquid carben dioxide or
things like foams arc prohibited there and to put out the {ire, adequate fine dry sands,
stone parlicles and other unhumable ohjects should be stored.
f. 10 automatic fire extinguishing cquipment are sel up in the factory building ur
moms as per approval of the fire exdinguishing vrpanisation or fire insuyrance
company lhen the conditions ol this sub-nilc can be made {lexible but he can issuc a
ccrtificate to this cod thal how much the conditions were made lenient.
7. Each fire-cxtinguishing tool as deseribe in the sub-rule {2);

»  Must be of proper standard specilication.

¢ It musi be placed at the proper place as approved by the inspector and kept

ready always for use as per the printed directions of the manufacturer and;
» It should be checked out at speeific interval as per the recommendation of
the manufacturer and discarded, if neaded.

8. Adcquate spare charge shoutd be preserved for each kind of fire

extinguishing device in every factory so that il can be used in time of need.
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9. As far as possible each and cvery worker of the {aclory or at least one fourth
of the workers appointed separately for one single section has to be trained about the
uscs of the portable fire extinguishing devices.

1} Each factory must have a trained staff whose only responsibility would be Lo
look afier the fire extinguishing cquipment and their mainlenence.

11. Lhe director of the factory has o make un all-out Iplan to properly implement

the fire extinguishing provisions and other steps it the (aclory is on fire.
2,38 Prohibition of Smoking and Uses of Open Fire:

According 1o BNBC, 1993 Nolices both in Bangla and English should be hung about
Ihe probibition of smoking and uses of open fire al the specified places of possible
dangers as direcled by the inspector and pre-cautionary measures laken o prevent

the cruption of [ire. (Safiullah, 2603)

2.4 Industrial Safety Regulations in Bangladesh

The concerned authority (Minisiry of Labour and Employment; Ministry of Industry,
DIFE, DOL, BSTT) has not enacted health and safety protection measures for the
workers employed in SMEs. It is mainly because of some flexible legislation, In
Bangladesh, factorics with [ewer than 50 workers emploved (in small-scalc
workshops or fuclories) are not subject to all regulation {Factory Act 1965, Factory

Rules [976),
2.4.1 Safery Provisions of the Factory Law

In the aricle 22 end in the rules 51, 52 and 53 the firc proteetion and precautionary
measures are desertbed. During the danger period including fire extinguishing
measures and the alarm ele, are described in the anicle 23 while the article 37 deals
wilh equipment rclated wamings. In the article 23 and rule 44 safety of the munning
machines are described while the article 25 and the rule 45 prohibils the young men
w work with the dangerous mach{nes. The article 26 and the rule 41 give the

warnings about the electricity-reluled dangers. The aricle 27 savs aboul the



3

wideness of the nearby road where automalic machines arc installed, 28 article states
that projected part of & churning rod should be put in an enclosure, 29 article asks
ihe concerned authorities o control the pace of spinning machines to ensure safety
while the arlicle 33 and the rule 47 stressed the need for ensuring safety of pressure
plant. The urticle 34 emphasis on the safety of [oor, staircasc and passage of
movemend, the article 35 reads about the safety measures of pit. pump and tunnel
meuth and the nule 50 dictaes about the minimum size ol the manhole. The article
36 clearly prohibils lor the workers to carry excessive weight and the rule 48 it
clearly defines what age group of workers can carry how much weighi, The safely of
cves o a worker is ensured in the adicle 37 and rule 49, The articles 41 and 42
ensure the safety measures against explosives, flammable smoke and pas ete. In
addition to these salety measurcs the article 38 empowers the inspector to enquire
about the [aulty equipments and tools and Lo examine their durability while the
arlicle 39 empowers him to lake preventive measures to avoid the buitding collapse

and the danger of equipmenis (Nasim, 2005).

2.4.2 Temperature & Yentilation:

(i Effective measures shall be made in cvery establishment [or securing and
maintaining in every work-room adequale ventlation by the circulation of
fresh amr; and

{2) Temperature in every room shall be kepi in such conditions as will sccure to
workers lherein-reasonable conditions of comfort and prevent injury to
health

(3} For ihe purpose of sub-section (2), the walls and roofs of rooms shall be of
such malenial and so designed thai such temperature shall not be excceded
but be kept as low as practicable;

{4 where the naiure of the work carried on in the establishment involves, or is
likely 10 involve, the production of excessively high temperature, such
adequale measurcs as are praclicable. shall be taken to protcet the workers
there from by separating the process which pmoduecs such femperature lrom
the wotrk-room by insulating the hot parts or by other elleclive meuns.

{3} If it appears to the (Government that in any establishment or class or deseription



of factomes excessively high temperature can be reduced by such methods as

whitc-washing, spraving or msulating and sercening oulside walls or roofs or

windows or by raising the level of the roof, or by insulating the roof gither by an

air spacc and double roof or by the use of insulating roofing malerials, or by

other methods, it may prescribe such of those or other methods to he adopted in
the establishment {Chowdhury, 2003).

2.43
(1)

(2)

2.4.4
(1)

Lighting;

In cvery parl of an establishment where workers are working or passing,

there shall be provided and maintained suificient and snitable lighting,

natural or anilicial, or both.

In every cstablishment all glazed windows and skyvlights used lor the lighting

of the work-room shall he kept clean on both the outer and inner surfaces and

free from obstruction as far as possiblc under the rules framed under sub-

section (3) of scetion 14,

In every establishment effective provision shall so far as is practicable, be

made for the prevention of -

{a} Glare either directly from any source of lighi or by reflection from a
srmooth or polisht:d_surfacc, and

(b} The formation of shadows to such an exieni as to cause eye strain or risk

of accident to any worker (Chowdhury, 2003),

Cleanliness:
Every establishment shall be kept clean and free (rom effluvia arising from

any drain privy or other nuisance, and in particular, -

(a) Accumulation ol dirt and refuge shall be moved daily by sweeping or by
any other effective method from the floors and benches of workrooms
and from staircases and passages and disposcd of in a suilable manner:

(b} The floor of cvery workroom shall be cleaned al least once in cvery
week by washing, using disinfectant where necessary or by some other
clifeclive method;

{c} Where the floor iz liable to becomc wet in the course of any
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manufacturing process to such extent as is capable of being drained,

effective means of drinage shall be provided and maintained:

(d) All inside walls and partitions. ali cetlings or tops of rooms and walls,
sides and tops of passapes and slaircases shall-

(i} wherc they are painted or vamished, be repainied or revarnished at
lcast once in every {ive years;

(11) where they are ‘painted or vamnished and have smooth impervious
surfaces, be cleancd at least once in every fourteenth month, by such
methods as mmay be prescribed;

{iii) in any other case, be kept white- washed or colour-washed and the
witile-washing or colour-washing shall be carricd oul at least once in
every fourtcen months: and

(¢} The dates on which the proccsses required by clause (d) are carried out

shall be eniered in the prescribed register (Chowdhury, 2003).

2.4.5 Dust and Fume:

(1) In every establishment in which. by rcason of the manufacturing process
carried on. there is given off any dust or fumes or other impurity of such a
nature and to such an extent as is likely W be injurious or offensive to the
workers eniployed therein, effective measures shall be taken 1o prevent its
accurnulation in any work- room and ils inhalation by workers. and if any
exhaust appliance is necessary for this purpose, it shall be applied as near as
possible to the point of origin of the dust, fumes or other impurity. and such
point shall be enclosed so far as is possibie.

{2) In any establishment no stationary intemal combustion engine shall be
operatod unless the exhawst is conducted into open air, and no internal
combustion engine shall be operated in any room unless effective measures
havc been laken to prevent such accumnlation of fumes there from as are
likely 1o be injurious to the workers employed in the work-room

(Chowdhury, 2003},
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2.4.6 Artificial Humidification:

{1} In any esiablishiment in which the humidity of the air is anificially
increased, the water used for the purpose shall be taken from a public
supply, or other source of drinking water. or shali be cffcetively
purified before it 15 50 used.

{2} If it appears to an [nspector thal ihe walter used in an cstablishmeni
for increasing humidity which is required (o be eilectively purified
under sub-section (1) is not effcetively purified. he may serve on the
Manager of the establishment an order in writing, specifving the
measures which in his opinion should be adopted, and requiring them

10 be carricd out belure a specified date (Chowdhury, 2003).

2,47 Overcrowding:

(N No work-room in any establishment shall be overcrowded (o the extent that it
is injurious 1o the health of the workers employed therein.

(2} Withou! prejudice to the generality of the foregoing provisions, there shall be
provided at least 9.5 cubic metre of space for every worker emploved in a
workroom

Explanajion - For the purpose ol this sub-section no account shall be laken of a
space, which is more than fourteen feet above the level of the Moor of the room.

(3} If the Chiel Inspector by order in writing so requirces, there shall be posted in
each work-room of a cstablishment an establishment specilying the
maximum number of workers who may, in compliance with the provisions of
this section, be emploved in the room.

(3} The Chief Inspecier may. by order in wriling exempl, subject to the
conditions as he may think fit to impose, any work- room from the
provisions of this section if he is satisfied that compliance thercwith
in reapeet of such room s not necessury for the purpose of health of

the workers emploved therein {Chowdhury, 2003).
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2.4.8 Protection of Eyes:

Effective screcns or suitable poogles shall be provided for the protection of persons

cmployed in or in the immediale vicinity of the following process:

a)

b}

dry grindings of melal and metal anicles applied by hand te a revolving
wheel, or dise dnven by mechanical power: luming {external or internal) of
non-fermous metals or of cast iron, or aticles of such metals or such iron,
where the work 15 done dry, other than precision lurmning where the use of
googles or screen would scriously inlerlere with the work, or turning by
means ol hand tools;

welding or cutting of melals by means of clecteic oxyaceiylene or similar
PrOCESSes;

fehting, cutiimg out cold rivets or bolts, chipping or scaling, and breaking or
dressing for stone, concrete slag and the like by hand tools or other poriable

tools (Chowdhury, 2003),

2.49 Precautions in Casc of Fire.
According to Bangladesh Labour Code, 2006, Secfion 62.

(1)

(2)

3

(#)

Livery eslablishment shall have an altemative stair connected to every siair
comnecled to cvery (loor as a means of cscapc:in case of lire and be equipped

with fire extinguisher as may be preseribed by the rules.

It it appears o the Inspector that any esiablishment is not provided with the
means of escape prescribed under sub-section (1), he may serve on the
employer of the establishment an order in writing specifving the measures,
which, in his opinion, should be adopted belore a date specified in the order.
In every esiablishment the doors alfording exit from any room shall not be
lecked or lasiened so that they can be easily and immediately opened from
inside while any person is within the room, and all such doors, unless they
are ol the sliding type, shall be constructed to open outwards, or where the
door is botween two tooms, in the direction of the nearest exil lrom the
building and no such door shall be locked or obstructed while work is being
carricd on in the room.

In every establishment every window, door, or other exil afiording means of”



(3)

(6)

(7)

(&)

escape in case of fire, other than the means of exit in ordinary use, shall be
distinctively marked in red in Bengali langeage by some other effective and
clearly understood sign.

In every establishment there shall be provided cffective and clearly audible
means of giving warning in case ol fire to every peson employed thercin.

A frec passage-way piving access to cach means ol escape in case of fire
shall be maintained for the use of all workers in every room of the factory.

In every establishment wherein more than ten workers are ordinarily
employed in any place above the ground tloor. or explosives or highly
inflammable matenals are used or stored, effective measures shall be taken
to ensure that all the workers arc familiar with the means of escape in case of
fire and have been adequately trained in the routine io be followed in such
case.

In cvery estublishment wherein fifly or more (han [ifty workers are emploved
& demonsiration of fire exlinguishing at least vuce a year must be held and

the employer shall mainLain a record book specified for this purpose.

2A4.10 First-Aid Appliances:

The [irst-aid boxes or cup-board shall be distinlively marked with a red cross on a

white background and shall contain the following equipment:-

For faclories in which the number of persons employved does not excced ten or in the

casc of factories in which mechanical power is nol used does not cxceed filty

persons. each first-aid box or cup-board shall conlain the {bllowing equipments:-

1.

DR w1

FooNom,

6 small sizc sterilized dressings,

3 medium size sierilized dressings,

3 large size sterilized dressings,

3 large sizc sterilized burn dressing,

1 (luz.) bottle containing a 2 percent alcoholic sotution of iodine,
I {law.) bottle containing rectified spirit

one pair of scissors,

1 copy of lirst-aid leafet, and



9. analgesic ablets, ointment for burns and suitable surgical antiseptic solution,

{Chowdhury. 2003),
2.5 ILO Standards on Safety Issues:

Workers in the informal sector both urban and rural face major safety and health
problems. Definitions of this sector vary. Il covers a wide range of procartous jobs,
mainly in developing countries, in which the worker does not have any fornmahzed
relationship with an emplover. Some of the lusks arc inherently hazardous — for
example. the manual collection and reeyeling of waste. More cenerally, informal
workers lend to have a poor working cnvironment and very unsatisfactory welfarc
faciliies. As occupational health services are virlually non-cxistent, meaningful
safely statistics are a rarily. Ilowever, (he injury and illness mtes are at lcast the
same or higher than in the formal sector’, Often, informal workers' cramped living
spaces are also their workplaces, They and their families ure thercfore continuously
subject to occupational hazards and pollution. The informal seclor has erown il
unexpected speed. According to a recent ILO report 5. it now accounts for about half
ol'the workers in the world. In some countries. such as Bangladesh, Mal, Nepal and
Pakistan, 1t represenis 70 percent of total employment. Over the past decade, it is
estimated to have created over 90 percent of the new jobs in Africa. The lack of
lcgal und social protection, representation and rights at work which chamcterizes
informal employment is prevalent in many couniries, the 1LO) says, and is an
inherent part of the current path of globaliration, The report stresses thal. unless the
root causes of informality are addressed, there can be no sustainable move towards
recognized, protected, decent work. It scts out an integrated stratcpy to deal with

these causes.

7 . . -
Loewenson R Health impact of Oceupational Risks i the Informal Seciur in Zimbabwe, 1.0
(icneva, availahle A |'|1[D.'-".-'ww\'l.'.i|O.DrE,-"Duht]c-"i:EE_|iSh."nruloull'(m.'r‘:ﬂFc'l'.-'crrl{-"ua_pﬂr\-"lnf'?imh-"il]dﬂt.tllrl]
E .
(L voent wark and the infarmal erovroery. Report ¥ inkemational Labour Conferenee, 90 Session, June

2002, Geneva, 1SBN 92-2-112425-0. Omline o
htl|!:.".-"\'»'1.+1=.-.iIn.nrg,-"i.'luI::l][c."mglish-‘ﬂh‘lndﬂrdm’w]|n-"i]¢-"i|¢9(]-"pd!."m’_|’:-vi [xdf
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-On safety and health as in other ficlds, the ILO adopts two main types of standary:
Conventions (which are rectifiable and binding) and Recommendations {more

detailed, oficn supplementing a Convention).

Currently, there are more than seventy 11O Conventions mainly or partly related to
questions of safety and health. Many others deal with matters that are also clearly
. relevant to the safety and health agenda — for example, freedom of association,

collective bargaimng, labour inspection, gender equality and child labour.”
ILO health and safety slandards cover four main catcgories:

- Guiding policies for action: hese include the Occupational Safety and Health
Convention {No. 155) and its accompanying Recommendation (No. 164). which
prescribe the progressive application of comprehensive preventive measures and the
adoption of u coherent national policy on vecupational safety and health. They also
establish responsibility of employers for making work and equipment safc and
without risk to health, as well as the duties and rights of workers. Further prominent
examples are the Occupational Health Services Convention (No. 161) and its
accompanymg Recommendation {(No. 171), and the List of Occupational Discascs

Recommendation (No. 194),

Sectors: some of the most hazardous sectors are covered by specific Conventions -
for example, mining, construciion and dock work, An important receni addition is
Convention No. 184 on Salely and Health in Agriculture. adopted in 2001 together

with the acconipanying Recommendation Ne. 192,

Specific risks affecting more than one sector: for example, chemicals. ionizing

radiation, benrene. asbestos, occupalional cancer, air pollution, noise and vibration,

Protection measures: for cxample, the guarding oi’ machinery, medical cxamination

of young workers or the maximum weight of Toads to be transported by one worker.

9 . .
IL63 Cades of Practice on occupational sulet and health are online al
sewwealo.org/ b lisfenglish/puotcetionsalew orh/copsienglishiindes_hom
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In addiiion, the 1L has issuced more than thirly Codes of Practice on occupaticnal
health and safety." These are intended as praclical guides for public authorities and
services, employers and workers concermed, specialized protection and prevention
bodies, enterprises and saleiy and heallh commitices. Codes of Practice are not
legally binding instruments and do not aim to replace (he provisions ol national laws

or regulations, or accepted standards,

* Other practical ILO coniributions include a number of health and safety programmes
conducied in cooperation with oiher international end national organisations. An

cxample is the International Programme on Chemical Safety,"!

2.5.1 Industrial Accidents

Tudging from the general standards of safety prevailing in the indusiries. there arc
reasons 1o believe Lhat not all accidents are reported by the industrics, including
those surveycd. About two million people are killed by their work CVCTyY  Vear,
according to 1L.O's most recent cstimates. But these deaths are just part of the
problem. An estimated 160 million people on this planet have work-related discases.
In one third of these cases, the illness causes the loss of 4 or more working days.
Meanwhilc. the number of work accidents worldwide, fatal or non-falal, is put at
270 million a year. I'atalities are not faled. Accidents don't just happen. Tliness is not
random. They are caused. Most of the world's work-relaled desths, ijures and

ilinesses are preventable.

4 . \ .

! [LE standards cun be consulied online via v ile,ongdilolex
For the rain ILO standards on safety and health, see
www {In.orgipublicienglish/prolectonsafewerh standard htm#cr
] See www whoinlpesdindex btm
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Deaths attributed to work
a0 19%
Accidents & 1%
E0.4% —\ B ; Commun,
H1%-—-
=21% h, T
23% [ AaEswy [0132% Cancer
Circulatory %
Respiratory
B Communicable dlseases Cancer
&l Resplratory Diseases [ Circulatory dlseases
& Mental Disorders & Digestive systems diseases
B Genitourinary system Bl Accidents and violence

Figure 2.1; Main causes of occupaiional famalitics worldwide Source: ILO SaleWork.

As may be seen, the four bigpest killers are:

*  Work-related cancer (32 percent)
*  Work-related circulatory diseases (23 percent)
¢ Occupational accidents (19 percent)

*  Work-relared communicable diseases (17 pereent)

2.52 Main Contributing and Preventable Factors  for Occupational

Avccid cntls:

Lack of company/enierprise safcty and health policy, structure, worker/employer
collaborative mechanism, lack of occupational safely and health management

syytenl
* poor safely culture

* lack of knowledge. available solutions, awareness, information centres



41

» lack of or poor povernment policies, lack of or poor legal enforcement and

advisory system, lack of or poor tripariite cooperation
» iack of inccntive-based compensation system {experience rating)
* lack of or poor occupational healih services
* lack of rescarch and proper statistics for priority setting

+ lack of efiective training und education system at all levels

2.6 References:

Ahmed Nizamuddin, Ph.D. {1987}, University of Sheffield, |.ondon, Formulation of
design critenia for indusinial architecture in Bangladesh in Heht of the developments
made m the United Kingdom & other developed countrics.

Ahmed, N.. 1984_ [nvestigation of Noise, cte, pp. 39-43

AlA (1974}, Incrgy Conservation in Building Design. Washington, D.C.. p. iv

Amin, A, T. M. N. (1982) An analysis of labour lorce and indnstrial organisation of
the informal sector in Dacca, Phd. Disseriation, University of Manitoba.

Amin, A, T. M. N. {1991) "Dhaka’s iniormmal Scctor and is Role in ihe
‘Fransformation of Bangiadesh Economy” in Ahmed S. L. ed. Dhaka Past Present
Future, Dhaka.

BSCIC (1998) Annual Report of Bangladesh Small and Cottage Indusiries
Corporation, Nhaka.

Bamber, L. (1986), “Principles of Accident Prevention™, Safety at Work, I. Ridley
(Ed.), London. Second Fdition, p. 132

Bucknell, .. H. (1933), Industrial Architeciure, C. G. Holme (Ed). London, p.17
BNRC 1993, {Bangladesh National Building Code)

Chowdhury. A. K. M. M. Ahmed. (2003), Chowdhury's Labour & Industrial law of
Bangladesh, second cdition, p-278-270

CIBS, (1984) Code for interior Lighiing, London, p. 20



Drury, J., Factories (1981): Planning, IDesign and Medcrnisation, Lendon, p. 191
LVANS, M., (1980} Housing. Climate and Comfort, London, p.117
ITamilton, P, (Ed.) (1985), Handbook of Security, Lenden, . p. 5.4-01

Harper, F. C., Stone, . A.. (1960) Floor finishes for factories, Factory Buildings
Studies No. 3, London. p.1

Hasan Mahmudul (199%) Growth and Development of Manufacturing Industries in
Dhaka: An Analytical Review. p-47

Health and Safety Executive (1980), I1 & 8 Scries Booklet 1IS (R} 7, A Guide (o the
Safcty Signs Regulations, London.

Inlernational Tabour Organisation — (ILO) (1972} Emplovmeni, Incomes and

Lquity: A strategy lor increasing productive cmployment in Kenya, Geneva,
International Labour Organisation

ILO (1977) Employment . Growth and Basic Needs, New York, Praeger
International Labour Office (1983), Accident Prevention, Geneva, . |

Islam, N. and Khan, A. (1988) Increasing the absorptive capacity of melropolitan
cconomigs of Asia: A case study of Dhuka, Dangladesh, Nagoya, United Nations
Center for Regional Development.

James. D. W. B, (1983). A Sale Place of Work, London, p. 8

Karim, A, (1954), Dacca p-94 and 8. Bhattacharya, ast India Company and the
Leonomy of Bengal, [704-1740, London. p-190

Murslt, P. H. {1983), Security m Buildings, London, p. 1

Martin, [D.. (Ed) (1984}, Specification 85. [.ondon, p. 4.178

Mohsin K. M. {1991), “Commercial and Industrial aspecls of Dhaka in the
Eighteenth Century™; in Dhaka, Past Present Future, Edited by Sharif Uddin Ahmed,
The Asiatic Socicry of Bungladesh, p 64,

Nasim. A. K. M., (2005 Occupational salety of formal and non-lormal workers:
Faclory Act and the roles, advantages and limitations of labor administration.

Labour {(a quarterly journal) § th Year, 2nd [ssue, p 5-9

REID, E. (1984}, Understanding Buildings, London, . p. 144



Safiullah, Dr. AMM. (2005), National Building Code and Construction Act and
Construction of Factory Building: Reality and Responsibilities. Labour (a quartcrly
Journal) 8 th Yeur, 2nd lssuc, p. 16

Seers. D (1970) Towards full employment: A program for Columbia. Geneva,
International Labour Office

Sharifuddin, A. M. (1985), “knvironmental Protection: A Crying Need”, Bangladesh
Quarerly, Vol 5. No 4, p. 6

Straaten, J. F. Van.l {1967), Thermal Performance of Buildings, lLondoen. , p. 231

Waste Concem for the Swisscontact — Kalalyst, (2006) - Plastic waste recycling and
its opportenitics i Rangladesh, p- (4

World Bank (1999} Key challenges for the next millennium. The World Bank,
Dhaka: Bangladesh.



44

Chapter o3

RESEARCH METHODOLOGY AND DATA
COLLECTION

Rescarch Methodology

Seleetion of Case Study Areas

Statistics on the Selected Small Scale Industries
Sample Selection and Design of Questionnaire Survey
Analytical Techniques Used in the Study

References



45

This Chapter describes (he research strategy adopied ard the steps followed to
echieve the objectives of the siudy a1 oulined in Chapter 1

3.1 Research Methodology

The present siwdy is the outcome of an exploretory rescarch, which is based on
primary data analysis from field survey and supponed by sccondary datn from
related liternture.

3.2 Selection of Case Study Areas
Some particuler greas, which have preater conceniralion of small scale
manufocturing industries (Figure 3.1) had been selected as case study sreas, they
are,

« [slambagh

» Laltmgh

+ Dholnikhal

« Shakhoribazar &

» Bhagolpur

i
;

Fipure 3.1: The red
marked arca indicates
the surveyed nrea of
OK Dhaks,
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For the purpose of compantive scenanio enalysis of safety security situations, four
types of manufacturing indusiries (Figure 3.2) have been sclected and studied in
groups for the present study, they are;

» Plastic reeyeling and product manufacturing industry

» 1.ight engincering workshops

» Mousica! instrument monufacturing indusiry &

» Conch shell croft indusiry.
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Flpure 3.2: Locstions of surveyed Small Scale Indusiries in Old Dhaka

3.2.1 l.ocation Characteristics of 1he Surveyed Small Scalt Indostries in Old
Dhaka.

Islambagh, Lalbapgh

Located in the Lalbagh thonn, Istambagh is the cariest industrial location in Old

Dhaks indigentous industrics, and 2 number of small firms occupy the arca among
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IRECEEEELECEELT

hottles for recyeled ready for marketing
manufacturing facieries.

which plastic recycling and produci manufacturing and light engineering indusiries
are mosl frequently found. Figure 3 3 shows the input of recycled used bottles as

source material for the fimished plastic goods production in Figure 3.4,

Dholai khal
Situated on the bank of the river Burigangs in the old pan of Dhaka city, Dhelaikhal

15 a small block covering only 5350 sq yards io the preseni Dhaka Metorpolitan area.
A busy centre of trade and commerce, Dholaikhal area has eamed a reputation for
small scale encineering workshops based on innovative technology (Banglapedia,
2006), There are inmumerable small workshops for repair or manufacturing of many
types of household items and machinery parts. Figure 3.5 shows 2 dice making

factory of the area.

mi (%]

Figure 3,5; Dice making factory at Figure 3.6: Recvoled motor parts industry at
Dholaikhal Dholaikhal ~ A yvpieal picture ol the areq.
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Major business sclivity in the area is the sale of automobile paris and spares,
sanitary fitlings and computer accessories also retooling of old and used motor parts,
making lathe machines, Figure-cutters and numerous improvised mechanical teols,
housed approximately in 2,500 to 3.000 workshops. A typical scene of the area is
seen in Figure 3.6.

The light engineering workshops and servicing units locaied in the Dhola Khal area
of Old Dhaka have made remarkable stndes in manufacturing spare parts,
components, accessories elc on the basis of models/samples imported from abroad.
But these small entrepreneurs are working under serious limitations, which include
lack of precision tools, out-dated or obsolete machinery, lack of techmeal and
training assistance, shoriage of funds, insufficient space, lack of designs and samples

and lack of quality raw matenals.

Shakhari bazaar

Located near the intersection of Tslampur road and Nawabpur road the two main
arteries of the old city, Shakharibazar has its unique urban fabrc, intricate artstry
and craftsmanship along with vibmnt culture avd tradition nurtured for centures.
The houses in the area have the charactenstics of their own which are shil evident n
many of Lthe structures, According to a caver story conducted by Star Weckend
Magazine (dated; April 21, 2006) on Shakharibazar, it is & 600 R. long narrow street
lined by thin slices of brick buildings 200-300 years old. These buildmgs are 10-
20ft. in width and 70-100 fi. in length geing up to 2-3 storeys (Figure 3.7). A few
buildings are 4 stories high. The structures built on the narrow slices of each plot
have had a frontage with a fagade not more than six feet wide and a small ront door,

shm and iong cormidors.

Figure 3.7: A typical Shakharibazar street Figure 3.8: Urban fabric of Shakharbazar.
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The corddors will lead to the stairs running slong to chimb the three or four storied
houses Almost every house has a tiny central courlyard. In Figure 3.8 the aeral
view of the buildings with courtyard is shown for taking light and air inside the
rooms which is an urban fabric of the area A number of these time-old structures
were destroyed in a recent collapse because of the impermissible load of
constructions en top of the buildings. Most of them are quite unsale to live in.

The area got its name from the craftsmen of shakha who are called “Shakharees’.
Shakha, a richly decorated bangle crafted from slices of Shankha or Conch shells is
the symbel that indicates that 2 Hindu woman is marmied. Apart from Shakha a
number of other traditional crafts are widely seen m the mohalla, to name a few are,
musical instroments, paper crafts, shoal-pith or crafis using jute straw and Styrofoam
sheet, Clay Statues for Puja or other religious purpose, stone craft etc. In recent
times there has been a remarkable rise in the goldsmith shops in Shakhanbazar

There are about 150 families from the Shakharee or Shankha Vaniks involved in the
Shankha Shilpa Crafi, Other than the ‘Shankharees’, there are another 150 families
involved in the traditional crafis e.g. musica! instruments, Shola-pith, the crafl of
making decorative artifacts from paper and jutestick and Styrofoam and clay statues
for religious pUTPOSES.m

Most of the workers yse traditional methods, technigques and tools to mamifacture
the products. Product Precision is wholly dependent on the workers experience. As
there are very narrow aisles between the buildings fire spreads up from one building
to other in no time. In recent limes many incidents with fire have created awareness

among the workers but they have very little notion of tackling the hazard.
3.3 Siatistics on the Selected Small Scale Industries
Plastic Recycling and Produet Manufacturing Industry:

According to Bangladesh-Plastic Goods Manufacturer and Exporters Association
(BPGMEA), there are 2997 plastic industries (Figure 3.9) located in different paris

12 Star Weekend Magazine, April 21, 2006
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of Bangladesh, Around one third {around 1000 industries) of the SMIs (mamnly
plastics and related enterprises) are located in the Lalbagh-Tstambagh cluster

{Waste Conecern for the Swisscontact — Katalyst, 2006)

Table 3.1: Tvpe of Plastic Industries m Bangladesh

Calegory Small Medium f.arge

Number o635 QR0 52

Wasle Concern for the Swisscontact — Katalyst, (2006)

Figure 3.9: Locanon of Plastic [ndustries in Bangladesh

Light Engin¢ering Workshop (LEW):

According to the statistics of the Bangladesh Engincering Shilps Malik Samity,
there are about 30,000 light engineering workshops across the country, Of them,
10,000 to 12,000 workshops are in the old pans ol Dhaka, especially in the
Dholaikhal, Shampur, Shutrapur, Narinda and Nawabpur area. The second largest
cluster of Light Engineering Industrics (LEIs) is at Bogra. Some of the LEls arc also
situated af Jessore, Chittagong and Comilla region, (Sub-Sector study, 2006)

Conch shell Craft Industry:

According to the Shankhan Bazar Shangkha Shilpa Karigar Samity, the
organisations for the dwellers of Shankhar Bazar, there are at preseat 36
propoetors, owning filteen shops, with a total number of 104 workers employed by

them "

" yw.nowapehd com, Shangkha Shilpa: A diminishmg crall, Aprit 29-May 5. 2003
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Musical Instrument Manufaeturing Industry:
There is no statistics on the number of musical industry located in Dhaka. Aceording
to the gemeral secretary of Dhaka Swarna Shilpi Sramik Shangha about 20,000

4

crafisman is involved in these industries ol Dhaka.'® DBut the actual number of

faciomes are not found

3.4 Sample Selection and Design of Questionnaire survey

The Small Scale Industrics located in the Islambagh, Lalbagh. Shakhari bazsar.
Dholai khal end Bhagolpur were surveyed (o find out the exisling situation related 1o
work place safcty and security. Among the surveyed factories. the larpesi portion
{32.5%) is comprised of Plastic Recycling and Product Manufacturing industiry, the
sccond larpest (30%) based on number of enterprises is Light Engineering
Workshops. Then therc are the typical Gld Dhaka’s traditional industries of conch
shell erafls und musieal nstrument manufacturing workshops. Table 3.2 shows the

propurlion of cach lype of factories among the total surveved industries.

Table 3.2: Surveyed industries of Old Dhaka

type of industry location number percentage
Plastic recycling Islambagh,
industry(pellet/granule+product) | lalbagh, 38 52.5%
Bhagolpur
Light engincering workshaps Dholaikhal,
Islambagh, 33 30.0%
lalbagh
Musical instrument workshop Shakhari bazar 8 7.5%
Conch shell craft manuCacturing | Shakharibazaar, i1 10%
indusiry Bhagolpur
Total 110

Source: Physical survey, July, 2007

There is no dala available aboui the actual number of Small Seale Indusiries in Old

Dhuka, mainly becausc a large part of these SSIs belong to (be informal sector,

" The danly newspaper, Shamokal, 23 October, 2007




therefore do not have any kind of formal registration, Therefore. a minimum of 110
numbers ol factories employing less than 10 workers, have been taken as sample
cases for questionnaire and physical survey. Two individuals from each factory, one
OWRET Or management representative and one worker 1e, a total of 220 persons
responded 1o the questionnatre,
The salety & security aspects were identilied by ihrough litcrature survey and direct
physical survey of the selected factories. T was understood thai accidents in the
wvpical working covironment prevailing in the Small Scale Industries situaled in Old
Dhaka can occur due to;
* Poor physical condition of the work place;
o Bad surface quality of floor and wall due o poor finishing and bad
wiring.
o Excess room ternperature, lack of proper air circulation and lighting.
o Deafening sound level
+ Unsophisticaied and low qualily machinery and lack of maintenance.
*  Worker’s lack of skill and proper training required for a specific job.
»  Worker's lack of awarcness lowands danger and malpractice, such as,
smoking.
*  Worker's lack of concentration due o excess workload or long work-shilts.
* Absence ol proper cautionary signs in the work place, proper personal
protective devices and emergency preparedness facilities.
The design of the siructured questionnaire was done with the aim o get relevant data

regarding issucs lisied above.

Two sets of questionnaire were prepared for two types of respondents to leam the
existing safety and security conditions in the sclected 4 types of §Sks. They arc ay
follows:

I} Owmer of the lactory or the management representative

2) Employee of the factory

A cheeklist was also prepared to conduct a physical sunvey in the seleeted aclories.



3.5  Analytical Techniques Used in the Study

Data derived from the questionnaire survey were sysiemalically analysed using the
computer program SPSS 12.0 and interpreted to describe the existing safety sccﬁrily
situation of the Small Scale Industrics in Old Dhaka. ‘To get mowe authentic
overview of the existing condition, the responses of the owner/management
representative and workers have been analysed using two different sets ol variables.
Another sel of variable was used for analysing the physical survey data. Variubles

arc listed in appendices A2.

Ao References
Banglapedia CD Edition 2006, National Lncyclopedia of Bangladesh, Asiatic
Socicty of Bangladesh.

Sub-Sector study (2006) on Light Engineering, Local Lnterprise Investment Center,
MNhaka

Waste Concern for the Swisscontact — Karalyst, {2006) - Plastic waste reeyeling und
its opporiunities in Bangladesh. p- 04
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INDUSTRIAL SAFETY & SECURITY CONDITION IN
THE CASE STUDY AREAS

* General Characteristics of the Surveved Factorices

* Case study 01; Plastic Recycling and Product Manufacturing Industries
¢ Case study 02: Light Engineering Workshops

« Case study 03: Musical Instrument Mannfacturing Industry

* Case study (4: Conch shell Craft Manufacturing Industry
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This Chapter will present the survey {indings of case study indusiries. Data obtained
from the questionnaire and the phyzical survey in the case study indusiries are
anehysed and imterpreied individually in comparison with each other,

4.1  General Characteristics of the Surveyed Fnctories

The present study was done on manufactuning industnes, which belongs to the
informal seclor employing less than 10 workers, Genernl information about business
1ype, characteristics of factory buildings, summounding land use, production processes
al socio economic profile of the employees of the surveyed industries are

discussed in the following sections,

4.1.1  Ownership Type of Business

1t was a generel notion that small scale manufeciuring industries located m Qld
Dhaka sre usually family business carried out from generation to generation. But the
survey camried out in July 2007 revealed that only 18 percent of the surveyed
industries are owned and run by family members. Privaie entreprencurs own & bulk
of 67 percent. Figure 4.1 gives the dmia on ownership types of business in the

surveyed areas.
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Figure 4.1: Ownership tvpes of busincsses

4.1.2 Buildings Used for Factory Establishment
Movre than 70 percent of the facteries are housed in rented buildings, onty one-fourth
of the factory buildings are owned by 1he business owner. One in every five faciones
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is established in a residence or a residemtial building, One-third of the faclories are
set-up in buildings not meant for industrial use.

In Lalbagh-Tslambagh area these buildings are usually single storied with temporary
roofing The purpose of ventilation and lighting are served by maniputating the roofs

(Figure 4 2) which increases the thefi risks for the assets inside the factory

Figure 4.2:
Temporary roofing
system-a source of
matural light and
ventilation

K

The namew roads of Shakharibazar with high-density population and old
architectural buildings do not have minimum citizen facilihes, However the
community is living in damp and unhealthy buildings, which are at high nsk of
collapsing at any moment (Tigure 4 3). The ground floors are being used to house
Smai! Scale Industries Simultaneous use of a building for residence and industry is
the urban fabric of this area. The Dhaka City Corporation identified 91 buildings
afier surveying 157 buildings in the area as dsky buildings for demolition after the
collapse of a five-storey building on June 9, 2004,

Figure 4.3:
Dijapidated
buildings at
Shaltharibazar
argas

The factory buildings of Dholaikhal are essentislly single sioried shop like
establishments sitting side by side along the sireets

'* htip;/faww newagebd com/2007/jul/i 2/front, html
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From Figure 4.4 it is evident that 70 percent of the surveyed industries are rented A
minimum of only 3 percent of which are leased Original uses of factory buildings

are shown in Figure 4.5
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Fipure 4.5: Original uses of factory building.

4.1.3 Surrounding Land Use Patiern

The factories are generally situated in mixed land use areas. The adjacent siles are
mostly used for residential, commercial and small-scale industrial purposes In some
cases schools and mosques are also silualed on the adjacent sites 35 percent of the

surveyed Tactory-sites have a residential poriion.

4.1.4 Factory Workers Socio-economic Profile

The workers employed in these factories come from all age groups, ranging from 16
to 62 years of age 40 percent of them are iliterate and only 10 percent have
secondary level education The monthly income of the workers ranges from Taka

1000 to Taka 7000 with an average of Taka 3154 only shown in Table 4.1,



Tahie 4.1: Socio-cconomic profikes of the workers
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Ape FEducation bevel Income

Underi8 2.6% No schooling | 40% 1000-2500 | 34.2%
18-50 94.8% Primary 50% 2501-5000 | 60.5%
Above 50 2.6% Secondary 10% 5001-7000 | 5.3%

Sourec: Qrestionnaire survey, July 2007

4.1.5 Lahour Quality

The nverage mumber of workers is fess than six and average proportion of skilled

labourer is 68 percent. Heve, ‘skilled’ refers to two types of labourer, first, who have

formal training for their specified jobs and second, who have previous experience in

ihe same type of job but no formal training. Table 4.2 gives the survey findings of

general labour quality, Comparative scenario of skilled level among differem types

of industries are shown in Figure 4.6. Only 18 percemt of the workers have training

for their specific jobs.

Table 4.2; General labourer qualiny

Av g no. af Avg. preportion | Fectares having | Foctories  mith | Fectories  with
labourer of skilled tab. 190% st lab. % or more | s than J0%
L lah, - sholah.
55 58% I0%% 62.5004 T.50%
Source: Duestionnaire survey, July 2007 !
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Figure 4.6: Proportian of shilled and unskilled worker in differem types of industries
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41,6 Production Process & Machinery

The production processes followed in the surveyed factories are both manual and
mechanical type. A considerable proportion ie 15 percent (Table 4.3) of the
{actories have cxclusively manual production process, they usc only small tocls or
hand driven machines. The plastic recycling and product manufactunng factones
have totally power driven machineries. T'ablc 4.3 shows that Machinery servicing is
usually done in case of breakdowns in 41 percent of the factorigs. The practice of
machinery servicing in regular intervals are followed only m 54 percent of the

factories.

Table 4.3: Production processd: Machinery

Production process Machinery servicing

Type Percentage Practice Percentage
Manual 15.4% Regular 54%
Mechanical 33.3% Irregular, when required | 41%

Both 51.3% Never 5%

Source Questionnaire survey, July 2007
None of the factones follow the rale of 8-hour work-shift. Workers have to work 12
to 14 hours continuously in 60 percent of the cases. Table 4.4 shows the work shifis

data of the surveyed factories.

Table 4.4: Work shifis in sunveyud Ractorics

No. of shifts Shift duration
r , L] ; “
Single shift £7.5% 9 -11 hrs 40%
Double shift 42.5%
12-14 hrs. 60%%

Source: Questionnare survey, July 2007

4,1.7 Occwurrence of Accidents and Emergency Preparedness

According to the responses of the factory owners, no accidents happened in last one
year in 88 percent of the factones, although almost one in every ten factories
reporied about electric short circuits and fire occurred in 2,5 percent factories in the

last one year Table 4.5 shows the occurrences of accidents in the surveyed faciories




Tabke 4 5; Ooounenoss of accidoms in faciorics

Type of factory accidents Rate of occurrence
Electric shon cireuit 9.5%
Fire 2.5%
None 88%

Sourze; Questiomnaire survey, July 2007
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Figure 4.7: Persoma) acerdent occurred while working
While asked about personal eccidem occurred while in duty, one third of the
workers reponted obout an and various types of injuries but a large portion of them
avoided answering (Figure 4.7). More than 56 percent of the faciorics have no
emergency preparedness facilitics on site. Figure 4.8 shows awailability of
cmergency preparcdness faciliies in the surveyed factories Only 10 percemt of
surveyed industrics have first aid box and 18 percem have the facilities of fire

extinguisher,
10%
[ e i bew
S _::t-unnr_l.
8% [dne -
Dm

Fipure 4.8: Emerpency preparcdness facilitzes available
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4.2 Case study 01: Plastic Recycling and Product Manufactering

Industries
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Flgare 4.9: Location of surveyed Plastic Recycling & Product Manufaciuring industrics
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4.2.1 General Overview of the Recyced Plastic Product Manufacturing
Industry

The plastics sector is one of the largest manufactunmg sectors in Bangladesh, with a
large and dynamic cluster located in Lalbagh-Islambagh. The current domestic
Plastics market 15 worth around ¥ billion BDT, 7 bilhon BDT of which comes
direcily from foreign exchange eamings through the export of garments accessones
The remaiming 1 billion was penerated by exports of other plastic items
{(www katalystbd com). There are about 3000 small, medum & large plastics
manufacturing units in the country, The plastics industry emjoyed a growth rate of
almost 20 percent per annum during the 1990s. This impressive growth rate created
many jobs for the urban poor. Plastic industnes located in the Lalbagh-lslambagh
area usually paris of the plastic recycling sector of Dhaka city who collects plastic
wastes fom the wholesalers and produces peilets and pranules of different calours
and then uses them to manufacture new products like toys, household good such as

bucket, mug, toys ete. Figure 4.9 shows the Jocation of these types of industnes,

4.2.2 Existing Saflety & Security Condition in the Factories

Two types of factories were surveyed for the study, the first type uses plastic waste
as raw material and produces different colored pellets and granules. The second type
uses pellets and granules as raw matenal and produces dilferent household goods
such as, plastic buckets, mugs, chairs, stools etc. &0 percent of the businesses are
owned by private entrepreneurs, 19 percent partnership and rest of the 19 percent are
family businesses. Average income of the business owners 15 around Taka
20,000 00 Average number of workers employed in the surveyed factones is 7 and
their averape income i Taka 325000, (Data source: guestionnaire survey, July
2007y 76 percent factones have lwo work shiflts. 71 factories run 24 hrs. 75 percent

of the workers have to work continuously 12 hours.


http://www.katalystbd.com.
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4,2.2.1 Skill Level of Workers

Lack of formal training is a common feature of the labour force involved in this
sector. On the job training i e experience in a similar job is the only way to leam and
a trade and achieve excellence lor a worker. Table 4.6 shows that the skills of the
workers in the surveyed factories are generated throuph experience. Traimng for
workers & foreman is nil with machine operator & tcchnician have training of 22

percent and 33 percent respeciively.

Table 4.6: Skill level of workers emploved m the surveyed Baclorics

Joh Training Experience | Avg. length of exp {yrs.}
Machine Operator | 22% 100%

Technician 33% 10004 43

Worker o 100%%

Foreman o 89%

Source: Questiornaire Sarvey, July 2007

4.2.2.2 Physical Condition of Workplace

Space Per Worker

Clear space for working in industries gives workers flexible movement and reduces
physical stresses while working, But [rom the survey it was found that avcrage
factory space per worker is 56 sqfi'®, 60 percent to 70 percent of which is occupied
by the large machines used in these type of factonies, i.e actual space lelt for the
worker 1s around 17 st According to the labour and industrial law of Bangladesh, in
a factory environment a worker should be provided at least 9.5 cubic meter of clear
space, which comes to 23 sfl (apprx.} clear floor space. The physical survey revealed
that in almast 75 percent cases the elfective space left for the workers for movement
is extremely nsufficienl. A poor workspace layout with exposed wirmg shown in
Figures 4 10, 4.11, 4.12 and 4.13, While a better wall condition with concealed
winng and better workspace in a2 mechanized plastic product manufacturing factory

is shown in Figures 4.14 and 4 15 respeciively

1% Average factory-space- per- worker is catculated from dividing (he tolal (loor area of Lhe factory by
the aumber of worker in a single work-shalt,




i‘? i e

Figl_xre 4. 10: A worker v.'mk_ing-i-n & poor Figure 4.11: A stod workspace in a
congesicd pellet granule-manmfacturing factory. pellet granule-mannfacturing factory.

*

Table 4.7: Space per worker

Avp. space/worker in sft.{(including Proportion of surveyed lactories
machinery)

Less than 30stt 10%4

30— 150sft 67%

More than 150sit, 23%

Source. Physical survey, July 2007

Surface Quality of Rooms

From the survey it was found thal in more than 40 percent faciories, wall and cetlinp
are damp or physically damaged while 19 percent factories have un-finished floors
which can cause injuries to the workers and other accidents like electne-short-
circuits as all kinds of wiring are usually cxposed (Tgure 4.12). Surface quality of

roown in plastic factories is shown in Table 4.8

Figure 4.12: A plastic recycling factory with poor wall
condition and exposad clectneal wining,
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workspace layout

Figure 4.14: A plastic product-manufacturin
factory with better wall condition and concealed
glectrical winng

factory with beiter workspace lavout
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Table 4.8: surface qualities of rooms 1 plasue facloucs

Wall Floor Ceiling
Good 57% | Fuushed 81% Good 57%
Partly damaged 43% | Unfinished ] i9% Parily damaged 43%

Source: Physical survey, July 2007

Environmental Features

Due to insullicient provision for natural ventilahon we could see the use of
mechanical exhaust fan (Figure 4.16) in the surveyed plastic industries through roof
and top of sidewalls in order to get rid of the hot temperature prevailing in the room.
Again we could see that the main door often being used as a provision for ventilation
which again make the industnes unsecured The average sound level is well below
the permissible exposure limits defined by the BNBC code But room temperature
and humidity is way above the factory comfort level Table 4.9 gives a total scenario
of the environmental features available in this type of industries in comparison to the

recommended standard of BNBC, 1993

Figure 4,16: Different locations of exhaust fns i plasne recycling and product manufacturing
industries
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Tahle 4.9: Environmemal fealures

Matural Exhaust | Avg Recom. Axp Recom. Avp, Hecom.

ventitation fan temp. Terp hl-l[ﬂliliil} humldicy | sonnd | sourd

(window & (DBTY | (DBRT} level | Level(dB)

ventilator) | (1 — 2hrs.
CEQINTTE)

Available | 100 | 90 5% | 36.5°C L 796

25570 - (050" a7*
Nt 0% |95% 26.5°C* o
available

Source' Physical survey, July 2007 & BNBC, 1493 ¥ BNBC 1993

Lighting Condition

As most the industnies are single storied the provision of natural hght from sidewalls
especially from the roof is a commeon scenanio. As a result from the survey il was
found that 90 percent of the factory have the availability of natural lighi {Figures
417 & 4.18) Apain one o every 10 surveyed factonies is found to be deveid of

natural light source and 29 percent factories do not have proper illumination

provisions shown in Table 4.10.

Figure 4.17: Lighting through temporary
roof structure lit environment

Table 4,10: Existing Illumination level m work arcas

Avg. LUX inwarea | LUX atwarling area | Proportion of | Recommended LUX
surveyed facturies
Below 100 29%
423 100-500 57% 150 - 300
Above 500 14%

Source Physical survey. July 2007 & BNBC, 1993 * BNBC 1993
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‘tgure 4.19: Availability of natural kighting,

4,2.2.3 Problems F:n::d while Working

High tempemature in the work place is the main problem faced by the workers, which
is mainly due to the heat generntion from the machine as recycled plastics need to be
meli to make the pellet and rew materials for the final production.
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Figure 4,20 Problerms faced by plastic faciony workers
4.2.2.4 Accident Occurrence
Bum end cut are common accidernts that occur to the workers in these factones but
they are usually refuctant to admit these incidents, In the last one year time, fire in
the factory promises occummed in 5 percent cases and electric short circuit heppened
1o 18 percent of them. Personal accident oocurrence rate is 29 percent and faclory

leve! accident ocourrence mte is 23 percent,



6%

4,2.2.5 Awareness About Workplace Safety and On-Duty Behavior

Smoking at Workplace:

In 50 percent of the factories smoking is not prohibited due to lack of awareness
about it’s consequences. But where smoking on duty is not encouraged, use of ‘no
smoking’ signs arc negligible (Table 4.11), In more than 90 percent factories, there
were no use of safety signs and symbois in the work place.

Machinery servicing is done regularly only in 62 percent factories, others do it n
case of a break-down (Figure 4.21). Use of personal protective devices (PPD) is
ignored in most factories (Figure 4.22). More than 40 percent factones do not have
any kind of emergency preparcdness facilities (Figure 4.23). A very seldom found
fire extinguisher is shown in Figure 4.24 but the interesting part is this extinguisher
has never been used and the expiry date is over 9 months back, This is only to show

the mspector when they come for inspection.

Table 4,11; Smoking at plastic factoncs

practice percenlage
Display of No smoking sign 4,5%
Smeoking not restneted 50%
Smoking strictly prohibited 45.5%

Source: Physical survey, July 2007
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Figure 4.21; Machinery servicing in plasuc facloncs
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Figure 4.22: Lkc of PPD in plastic {actoncs
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Figure 4.24: A very scldom-found firc extinguisher,
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4.3 Case study 02: Light Enginecring Workshops

Figurc 4.28: Location of sun'rycd lighn :ngm:nmng wurkshnrn
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4.3.1 General Overview of the Light Engineering Industry
Light engineering workshops wn Old Dhska fall into the catepory of SME,
employing about 5 to 7 persons on average and managed and financed by the owner.
(source:Banglapedia) According to an SEDF study, the average asset of these firms
iz only Taka 2,662,300,
1nt context of Bangladesh, LE] can be classified into the following four segments:

(1) Foundry Shop

(2) Machine Shop

(3) Combination of foundry and machine shop

{d) Repair Shap
A light engineenng workshop requires differeni types of machines at different
stages. Like furnace, induction-melting furnace, molding machine, jolt and squeezc
type pneumatic molding machine, spectrophotometer, hardness tester and others.
Most of the machines are locally produced. Some firms have second hand machines
procured {fom neighboring coumtry. A few companies have machines produced in
China. Modern Technology reguired for manufacturing world-class products is
absent. Machining process 15 dependem on lathe machine. In absence of advanced
technology, precision i3 one of the problems in machining.
Scrap iron is the main raw materal used in this sector. Scrap iron is collected from
ship breaking, Small amount of raw matenal is produced locally
These frms meet most of the local demand for various engineering parts and
appliances — from crankshafls to fishing trawler engines. A hmited number of
praducts are exporied in siall quantities Among these products, bicycie exports
have seen a healihy growih (source: Exccutive Times, Sep, 2006). Figure 4.25
shows the location of these types of industries,
Working condition in LE firms is quite hazardous te health. The Rrms produce
harmfil fume and suspended particles The firms do not take any precautionary

measure aganst environmentally hazardous activities.
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4.3.2 Eaxisting Safety & Security Condilion in the Factories

The light engineering workshops surveyed for the study, are of two types, the first
type mainly does repairing and finishing works of used machine parts. The second
type uses ship scraps to produce shatter grills, fan dices and machime spare parts etc.
More than 70 percent of the businesses are owned by privale entreprencurs, 18
percent are family businesses. Avcrage income ot the business owners is around
Taka 11,500, Average number of workers employed in the surveyed factories 1s less
than 4 and their average income is Taka 2890. In 72 percent cases workers have to
work 10-12 hrs. in a single shifl, however 9 percent of surveyed (actories run 14 hrs,

continuously. {Data source’ questicnnaire survey, July 2007)

4,3.2.1 Skill Level of Workers

Lack of formal training is a common feature of the labour force involved in this
sector, On the job training i.e experience in a similar job is the only way to leam and
a trade and to achieve excellence for a worker Table 4 2 shows the skill level of
workers employed in the industries. |

Table 4.12: Skl level of workers emploved in the LE factones

Job Training Experience | Avg, lengih of exp. in yrs.
Machinc Operator | 0 100%

Techmeian 100% 100% 5.45

worker 12.5% 100%%

Source, Questionmaire Survey, Joly 2007

4.3.2.2 Physical Condition of Workplace

Space Per Worker

Average factory space per worker is 56 sqfi | 60 percent to 70 percent of winch is
usuaily occupied by the machines and matenal storage purpose in these type of
factories (Figures 4.26 and 4.27), 1.2 actual space left for the worker is around 17
st According to the iabour and indusirial law of Dangladesh, in a factory
environment a werker should be provided at least 9 5 cubic meter of space, which
comes to 23 sA (apprx.) loor space. The physical survey reveated that m 60 percent
cases the effective space lefl for the workers for movement 1s exlremely insuflicient

Averagc space per worker m LEW is shown in Table 4 13
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Figure 4.26: A congested working space Figure 4.37: A worker carrying out his work
npical in light enganeering workshops of on a footpath duc to lack af space inside the
Dhcdaikhal. wockthop,

Table 4.13: Avernge space per worker in LE workshops

Avg. spacefworker. (Induding Proportion of surveyed Mactories

Machinery in sft.)

Less than 30 sft. 36%

30 - 100 sft. 55%

More than 100 sft. %

Source: Phvsical sunvey, Juhy 2007

Surface Quality of Rooms

LE workshops in Old Dhake are usually characterized by their cramped work places
with filthy and poar physical conditions In more than 55 percemt factories, wal! anmd
ceiling are damp or physically damaged (Figures 4.28 and 4,29) while 91 percent
factories do not have a linished floor which can cause injuries 1o the warkers and
ather accidents like elecinic-shor- cirauits as all kinds of wiring are usually exposed.

Table 4,14 gives a picture of the surface quality of this type ol industries,

T

Figure 4.29: fll maintained damp wall

Fipure 4,28 Poor surface quality in a Light
angincering workshop surface with unguarded window
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Wall Floor Ceiling
Good 45.5% Finished 9% Good 36%
Partly Unfinished Partly damaged

54.5% 21% 4%
damaged

Source: Phyvsical survey, July 2007

Environmental Features

Insufficient natural and mechanical ventilation provision in one third and three-
fourth of the surveyed factorics respectively. Average sound level is well below the
penmussible exposure fimits defined by the BNBC code. But room temperature and
humidity is way above the factory comfort level, Table 4.15 gives a tolal scenanio of
the environmental features avaiable in this type of industries in comparison to the
recommended standard of BWBC, 1993, The use of exhaust fans in LEW 15 shown
in Figure 4 30 Some LEW has veniilators which is shown in Figure 4.31.

] - | A
Figure 4.30: Use of Exhausl fans m a hight Figure 4,31 Ventilators in a ligh

engincering workshop cngneenng warkshop,

Tahle 4.15: Environmental features

[ Natyrel ventilation Exhaust | Avp. Recum. Ay, Rerom. Avy Recommended
{window & fan terap. | Temp humidicy | humidity | sound | scund level
ventilator) (DET) | (DBT) level | By (1Hr-312

{48} | hrs. expnsure}
Available | 6425 | 18% 36°C | 25.5°C 189 71
Nol -26 5°C &0-50 87
available | 2070 | 824 .

Source: Physical survey, luly 2007 & BNBC, 1993 * BNBC 1993



Lighting condition

Almost two-third of the surveyed factories do not have natural hight source and 36
percent factories do not have propar illumination prowvisions. A poorly lighted

working environment in 4 LEW is shown Figure 4.32. The existing itlumination Icvel

in work areas is shown in Table 4.16

Figure 4.32: workers worldng 1n pmrligh condition

Table 4,16: Existing Illununation level in work areas

Avg LUX in w.arca

LIOX at working area

Proportlon

suprveycd factories

nf | Recommended LETX

171

Below 150

36%

150 — 300

150-above

64%

Source Physical survey, July 2007 & BNBC, 1993 * BNBC 1993
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Figure 4.33: Availability of natucal hghting
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4.3.2.3 Problems {aced while working

Workers are mostly suffered by the dust, fume and smoke preduced in the process
end high level of room temperature, Figure 4.34 shows the data which the workers
faced while working.
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Figure 4.34: Probloms faced by LE faciory workers

4.3.2.4 Accident occurrence

Injuries due to cut are a comman accident that occur to the workers in these facionies
but they are usually reluctant 10 adrit these incidents. No factory level accidents
were reported in the last onc-year time. From the Figure 4,35 it is evidemt tha the

workers are afrnid to provide any information even though they deal with accidents

eimon everyday.

Figure 4.35: Persona) secident occurmod whike working
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4.3.2.5 Awareness about workplace safety and on-duty behavior

In 54 percent of the factories smoking is not prohibited due to lack of awaremess
about it's consequences. But where amoking on duty is prohibited, use of 'no
smoking® signs arc ebsent (Table 4.17), No use of safely signs and symbols were
secn in the surveyed LE workshops.

Machinery servicing is done regularly only in 54 percent factories while 9 percent of
the surveyed factorics does not do servicing a1 all (Figure 4.37). In 50 percent of the
faciories workers do not use any kind of personal protective devices (PPD) shown in
Figure 4,38, 439 and 440, which are extremcly neccssaty in these type of
workshops to protect eyes. Only 9 percent of the surveyed factories have a first aid
box a1 their only emergency preparedness equipmem (Figure 4.36),

Table 4.17: Smaoking at workplace

Practice Perceniage
Display of No smoking sign 0

Smoking not restricted 54.5%
Smoking strictly prohibited 45.5%

Source; Physical survey, Juby 2007
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Figure 4.36: Avnilability of omergency proparedness Galine
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Figure 4,.37: Machinery servicing

<

Fipure 4.18: Worker's use of PPE

Figure 4.39: A child working in o light Fgun'.- 4.40: A chikd hclps in m:ldmg work at a
engineering workshap with bare hand and light engincering factory,

without any profective device - a common
scenario of this [vpe of ndustrics at Dhelaikhal,
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4.4 Case study 03: Musical Instrument Manufacturing Industry
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Fipore 4.41: Location of surveyed musical instrument maruficturing industry
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4.4.1 General overview of Musical instrument manufacturing workshops

Old Dhaka is the home of many musical instrument-manufacturing shops, which
simultaneously houses making, selling, and repairing of traditional acoustical
instruments. Owned by Hindu families from generations, B3 percent 1o 90 pervent of
the people working at these shops are of the Schedule Caste (NewAge-xtra April-
May, 2005}, They are cxtremely gkilled workers who [find comfort in working
1ogether

Numerous small tools are used in the wholly manual process of making and
repairing the instruments. The workers usually suffer from strain in the eyes angd
respiratory distresses caused by wood duslt, but they don’t feel that the use of
machinery would make things better for them. This is because they believe that the
quality is ensured by hands and the use of technology will make them professionally

insecure. Figure 4.41 shows the location of these rypes of industries.

4.4.2 Existing safety & securily condition in the surveyed factories

The surveyed workshops are small-scale business concerns which are housed in a
portion of the owner’s residences in 66 percent cases, employing two workers or
crafisman on average. These workshops manufactures traditional musical
instruments like, Dhol, Tabla, Tanpura , Harmonium etc by using wood, leather,
Kane ctc. They also do repairing jobs for these types of instruments. Average
monthly income of the business owners is around Taka 11,650, and average monthly
income of the employees is Taka 3800 Workers usulally have to work @ to 10 hrs

continuously (data source; questionnaire survey, July 2007)

4.4.2.1  Skill level of workers
Warkers engaged in this 1ype of workshops usually learn their trade from carlier

Table 4.18: Skill level of workers employed in the surveyed factonos

Avg, length of
Job type Training Experience .
expyri}

Craltsman 33% 100%% 53

Source: Qucstionnaice Survey, July 2007
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generation craflsmen in the family or on-the-job training. Teble 4.18 shows that only
33 percent of the workers have training for this type of industrics. But they develop

their skill level through an avernge experience of 5-6 years.

4.4,2 2 Physical condilion of workpliace

Space per worker

Avcrage factory-space- per- worker is 57.6 sgit , almost 80 percemt of which is
occupied by the starage of raw material and finished product display, i.¢ actual space
tefl for the worker is around 11.5 sqRt. According 10 the labour and industrinl law of
Bangladesh, in a factory ervironment a worker should be provided at least 9.5 cubic
meter of space, which comes 10 23 sft {apprx) floor space. The physical sunvey
revealed that in simost 66 percent cases{table 4.19) the eflective space left for the

workers for movement is extremely insufficient.

't = I T . -l.-_h-u
Figure 4.42; Congested work space in 3 musigal
manufacturing industry

Table 4.19: Avorage factonv-space- per- worker in suneyad factorics

Avgspaceiwhr, In sfi. {including tools} | Proportion of surveyed faclories

Less than 30 sft. 0%s
30 - 50 st 6%
More than 50 sft. 313%

Source: Phyvsical suney, Juhy 2007
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Surface Quality of Reoms

Usually the workspace surface quality of these workshops are good es the same area
is also the sales and display center for their goods (Figure 4.43). Physical conditions
of the buiidings are good In 80 percent factortes (Table 4.20) wall, floors and

ceiling condition of the interior is good. All kinds of wiring arc usually concealed.
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Figure 443 View of a typical mussical insirument showroom haviny betlcr surface gualiry

Table 4.20: Surfacc quality of ropms in surveyed workshops

Wall Floor Ceiling
Good 80% Finizhed 80% Good B0%
Partly damaged | 20% Unfinished | 20% Partly damaged | 20%

Source Physical survey, July, 2007

Environmental Features

None of the surveyed factorics had any window or ventilator or exhaust fans, air is
only passed through the doors of the working spaces The work process does not
create high noise ievel but room temperature and humidity level 1s way above the
factory comfort level. Table 4 21 gives a total scenano of the environmental features
available in this type of industdes in comparison to the recommended standard of

BNBC, 1993,




Table 4,21: Environmenlal Eaturcs
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Natarul ventilation Exhaust | Avy, Recommended | Avg Recvmmended | Avg, Recommended
(window & sentilator) | fan temp. | Temp{DDAT) humidity | bumidity sound | soond level
(DRI} level (dB} (% = 10
(dB) hirs. exposure)
Available 32°C 30 59
255°C -
NDt 26 Saci ﬁ{}—SD. 39'
X 100% | 160% )
available

Sourec: Physical survey, July 2007 & BNBC, 19493 * BNBC 1993

Lighting Condition:

None of the surveyed workshops had natural light source, moreover, the existing
lighting condition is extremely insufficient for the specific type of job. Figure 4 44
shows that Poor lighting [acility which forces the workers to work oulside their

working premise Existing illumination level m work area is shown in Table 4.22.

Figure 4.44: Poor lighting faciliy forec thein
Lo work outside their working premise

Table 4.22: Existmg illurmingtion level in work arvas

Avg. LUX in w.areas LUX a1 working area Proportion of | Recummended LUX
surveyed factaries (fioe assembly work)
Below 200 33%
208 F00*
206-300 66%

Source. Phvsical survey, Joly, 2007 & BNBC. 1993 * BNBC 1993

4.4.2.3 Problems faced while working
Workers are mostly suffercd by the dust, fume and smoke produced in the work-

process and lack of enough light. Fipure 445 gives an understanding of the
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problems faced by the workers while working. Dust, fume, smoke and Iack of
suflicicnt lighting are the problem in the working area of these types of industries.
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Figure 4.45: Prablem [aced by the workers
4.4.2.4 Accident occurrence
No personal pccidents were reponed in these type of factones (table 4.23) not
because they did not happen at aff but because in two third of the cases the
respondents avoided to answer the enquiry. 33 percent of the respondents answered
that they did not have any work related accidents during last one year,
Tabk 4.23: Factory accudents oocurred in Lasi | one year

Electric short-circuite none
Gas pipeline leakage rone
Firg none

Source: Quostionityire Suney, Juby 2007

4.4.2.5 Awarencss Aboul Workplace Safeiy and On-Dhuty Behavior
Smoking at Workplace:

Smoking is not restricted in these types of workshops,

Servicing of T'ools

Servicing of 10015 is never donc as according 10 the workers it 15 not required,
Worker's Use of PPE

No use of personat protective devices was seen in the surveyed factories.
Emergency Preparedness Facility Availability:

No emergency preparedness facility is available. No use of safety signs is seen in the
surveyed factories
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4.5 Casc study 04: Conch shell Crafl Manufacturing Industry
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451 General Overview of the Conch shell Cralt and Manvfacturing
indusiries

This delicate arl, shanukha shilpa, is so time-old that archagologists suggest 1mages
of the conch shell bangles and the like as evident in terracotta an, much earlier than
the 17th century. The kangars or workers of shangkha shilpa, are traditionally called
shangkha banik. James Wise {1883) had writlten about the shakharis and recorded m
his journal that of the total 11,453 artisans, 835 used to live in Old Dhaka. The
karigars usually make three pairs of shankhas from a middle size conch shell Figure:
4 46 shows the location of these types of indusiries. A total of six different
professionals are needed to make each shankha, starling with the desigming,

sketching, cutting, carving, polishing and the like.

4.5.2 Existing Safety & Security Conditien in the Surveycd Factories

One in every two surveyed factories was found to be situated along with a
residential upit. All of the surveyed factories are owned by povate entrepreneurs
except OLC Co-Operatve concern

Average monthly income of the business owners is Taka 11,000 Average number of
employee in this type of factories is 5 and their monthly incomc is Taka 2,850, In 50
percent of the factories warkers have (o work continuously for 12 hours, and the rest

varies from 9 (o 10 hrs.( data source: Questionnaire survey, July 2007},

4.5.2.1 Skill Level of Workers

O the job training is the only way to learn the skill The new cmployees learn from
the experienced crafismen working in the same workshop. The co-operative
shamitics formed by the “shakharees” make arrangements to give some sori of
training for the new comers. Table 4.24 shows the skill level of the workers in these
industres.

Table 4.24: Skill 1evel of workers

Joh Training Experience Avg. length of exp. in
¥IE.
Craftsman 25% 160% 45

Scurce: Questionnaire Survey. July 2007
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4.5.2.2 Physical Cenditien of Workplace

Space Per Worker

Average factory-space- per- worker is 33 sfl, almost 70 percent of which is accupied
by the storage of raw material and finished product display, i.e actual space left for
the worker is around 10 sl (Table 4.25)

According to the labour and industrial law of Bangladesh, in a factory environment a
worker should be provided at least 9.5 cubic meter of space, which comes to 23 sl
{apprx) floor space. The physical survey revealed that in almost 80 percent cases the
effective space lefi for the workers for movement is cxtremely insufficient. Figure
4.47 shows the congested workspace in canch shell crafl manufacturing industries.

Table 4,25; Average factory-space- per- sworker in surveved factones

Avg. factory-space/wkr. In sft. (including | Proportion of surveyed factories

stores and tools)

Less than 30 sft. 5094

30 — 50 sft, 50%

Source: Physical survey, July 2007

Surface Quality of Rooms

The surface quality of mooms is usually satisfactory because they are housed in a
traditional enviromment rather than a mere commercial way of some manmufacturing
business. The workers usually work sitting on the tloor (Figurc 4 48) Surface
guality of the room is satisfactory. Table 4.26 shows the result of the surveyed

industries




Table 4.26: Surface quality of reoms in surveyed workshops

Figure 4.48: Interior of a conch shell ¢

raft factory

B9

Wall Floor Ceiling
Good 75% Finished 100% Good T5%
Partly damaged | 25% Unfimshed Partly damaged | 25%

Source: Phvsical survey, July 2007

Environmental Features

Of the surveyed factofes 50 percent do not have any window or ventilator or

exhaust fans. Air is only passed through the doors of the working spaces. The work

process does not create high noise level but room temperature and hurmidity level is

way above the factory comforl level Figure 449 gives a typical scene of the

maballas. As all the buildings have a narrow from street wath common sidewalls,

gives almost no exposure natural light in the ground floors of the factory. Table 4.27

gives a total scemario of the environmental features available in this type of

indusines in comparison to the recommended standard of BNBC, 1993,

Figure 4.49: The factories situated along
the two sides of narrow streets do not
have adequate exposure of natural light.




Table 4.27: Envirommental {eatores

MNataral ventlintlon Exhaost | Avp. Rotom AR Recommended | Avp Reoom:
(windem & fan temnp. Temp humldiry | bombidity whnd | soand
ventilater] (O o el nd
{dB) (B} (10-
17hr
c1poknre)
Avpilable | 5024 | 25% | 3425°C | 255°C 170 75.25
Not - 60-50° 87*
avalable | 50% § 75% 26.5°C
»

Source: Phnvsical survey, Julv 2007 & BNBC, 1993 * BNBC 1993

Lighting Condition

Three-fourth of the surveyed faciories did not have provision for natural light and
the average illumination lgvet is below required stamdards of BNHC (Table 4.28)
Although Figure 4.50, it is seen that the coun being & source of naturat light for the
residences in the upper floars but the natural lighting condition inside the factory in
Figure 4.51 is very poor. Artificial light creating glare causing workers eye injuries
Figure 4.52 shows that only 25 percent of natural light is available in the these types
of surveyed industries.

Figurc 4.50: Cour b-_c-ing u;cd asa Figure 4.51: Artificial light erentimg glase
source of matural light for the
retidorees
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Table 4.28: Existing illumination kel in work arcas

Avg LUX In woamea LUX ut morking arca Proportion of 1 Recommended LUX
warveyed factorkes (pr=ciry makiog work)
100- 1000 33%
531.25 1300*
Above 1000 &%

Source; Phwsical sunvey, July 2007 & BNBC, 1993 * BNBC 1993

1 e vl

Figure 4.52: Availability of natural lighting
4.5.2.3 Prohlems Faced While Working
The shakharees and the jewelry makers ususlly sufTer from conch shell dust while
cutting And (mishing the omaments and the high temperature produced from the
keating and melting processes. Figure 4,53 shows the problems laced by the workers
while working in the surveyed industrics
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Figure 4.53; Problems frced while working
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4.5.2.4: Accident Occurrence
Cut and small injufies are common for workers of this industry, but no factory level

accidents in last one year are reported From the Table 4 29 it is quite clear that
workers are afraid to talk in this issue as 50 percent of them did not answer this

question

Table 4.29: Personal accident occurred while working

Accidents Percentage
Injury 50%
No answer 0%

Source, Questionnaire Survey. July 2007

4.5.2.5 Awareness About Workplace Safety and On-Duty Behavior

Smoking at Workplace:

Smoking is not restricted in 50 percent of the surveyed workshops. In other cases it
is restricted verbally, no visual signs are used. Fipure 4.54 shows (hat there is no
awareness on the implementation of salely signs and symbols in the surveyed

induslries

44
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Figure 4.54: Smoking at workplace



Servicing of Tools
Servicing of tools is never done in 50 percent factories as according to the workers it

is not required {Figure 4.53).

El bever

B Requiary

o wwhen required | £ 0 case
ol break-awn

Figure 4.55; Servicing of tools

Worker's use of FPE
Only in 25 percent factones workers use masks but in other cases they don’t use any
protective devices Figure 4,56 gives an idea that the workers are totally unaware of

using masks as personal protective device,

25%

Figure 4,56; Worker's use of PPE

Emcrgency preparedness facility availability:
No emergency preparedness facility is available. No use of safety signs is seen in the

surveyed factones,
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'L his Chapter contains {wo main parls. The first parr provides a brief summary of the

overall findings and conchusions. The second part conlains the recommendations 1o

bring a broad-based improvement in the working environment in the Small Scule

Indusiries of Old Dhaka,

5.1  Summary of Findings

The tollowing sections summarize the survey indings regarding different factors,

wiich affect the workplace salety in the case siudy areas.

S.1.1  Comparative Analysis of the Factors Allecting Safety of Surveyved SSIs.

A comparative analysis of indoor temperature, noise level, humidity and average

available clear space pet worker with BNBC, 1993 is shown in Table 5.1

Table 5.1: Comparison mairix teaturing the exisiing situation in the surveyed

indusines and BNBC standards

PRIFMI LEW KIMI CCMI BNBC
Imilor T emperuiorne (') 38.5°C 369 zeC 3490 25255 °C
Sound et dR) 80 dB 71dB3 | 59dB | 75dB 87 dB
Exprrsure of 10=12 howrs
Averagpe Humidity in 7 20 R0 70 35
percenlegy:
{ lear Space per warker {57.) 17 s, 17 sft. B1.5 sfi 10 stt. 23 uft,

Source: Physical survey, July 2007 & BNRC, 1993
Legend,

PRPMU - Plastic Recyeling & Product Manufacturing Indusirics
LEW - Lizht Engineering Workshap

MIML- Musica! instruments Manufacturing Industeics

CCMI - Conchshell Craft Manufactunng Industries

RNBC- Dangladesh Wational Building Code

1he above Table shows that indoor temperature of all four types industries on

average are 8°C higher than what BNBC has recommended. 'The most severe

siluation exists in the Plastic Recyeling & Product Manufacturing Industries and

Light Loginecring Workshops. The reason behind this is the production process of
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these ypes of industries that creates heal and the peor veniilation condition of the
workspaces adds Lo make the condilion even worse. This high temperature is
responsible for futiguc. dizxiness and sweating ol palms which in many eases lead o
slip of tools, logging of safety glasses, possible bums and lower performance.,

It is evident from the Tuable that sound level is well within the allowable level and
therefore not likely to ereate any safety problem. Although high range of sound level
15 a common problem where mechanized industrial activity takes place, the surveyed
Small Scale Industries do nol have this problem because they do not usually use
heavy power driven machineres. These factories use small hand tools, manually
driven machinery and in some cases small power drivin machinery,

The average relative humidity (RH) inside all the surveved factorics is 45 perceni
higher than (he recommended BNDC standards.

Iﬁadcquate clear space per worker in the workspace is a common scenario in all 4
types pi surveyed industries. The shuation is more severe in the traditional type of
industries ie. Musical Instrumenis Manufacturing Industres, Conchsheli Crall
Mauufacturing Industries. Lack ol space for casy movement and uncomforlable

posture is responsible for long-term postaral defects.

3.1.2  An Overview of Acecident Occurrence and Safcty Measures Taken in the
Surveved Factorics

The Table states the accident oceurrence rates in the surveyed industries according
to the responses of the management and workers.

1able 5.2; Accident occurrence and Safely Measures taken in the surveved factorics

PRIPMI LEW NIMI CCMI
Personal aceident 29% 4% 0% 50%
OCCUTTENSe
Fire/clectric short circuit | 23% 0% 0% 0%
Emergency Preparcdness | 56% 9% % 0%
facility available
Use of PPD 14% 30% (% 25%
Use of salely signs & 10% 0% 0% 0%
symbaols
Smoking resinction 45.5% 45.5% 1% S0%
imposed

Source: Questionmatre Survey, July 2007
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But there are reasons to believe that the numbers do not poriray ihe actual reality
about accidents. There is no system of authentic reporting and documentation of
accidents that occur at personal level or at factory level. On the contrary, the
cmployees tend to avoid answering 1o these types of queries. Table 5.2 shows ihat,
the industrics where detail precision works are carried out, i.c. in 1. EWs and Conch
shell craft shops, personal accidents such as euts burns. eye injury cte oceurs more.
Fire in faciory premises did not occur in traditional type indusiries and also in LLIWs
where mainly non-llammablc metallic objects arc used and stored. Plastic industries
are comparatively more vulnerable to firc hasards for their characteristic production
process where ample heat is produced while extrusion, melting and palletizing is
done.

Personal protective devices arc cither never used or not elfectively used. In the
LEWS only 50% workers usc the Eye-protective mask or goggles while working

with the Oxyacelylene ray. Use of Safety signs and symbols in the factory premises

are negligible as people are not at all aware ol'its necessity.

3.1.3 Relation Between Worker's Skill and Accidents

The study found that, in such cases where workers are using heavy machineries,
such as in plastic industries and light engineering industrics, exposure to formal
lraining and occurrence of personal accidents are dircetly related.

Table 5.3 shows a comparison between accident occurrence to trained and untrained

workers,

Table 5.3: Comparizon of accident oceurrence rate between trained and untrained workers

of plastic & LLIs

Personal accidents Plastic industry Light engineering
occurred o industry

I'rained workers 33.3% 50%

Untrawned workers 38.5% 35.5%

source: Physical survey, Tnly 2007
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If we consider all type of factories regardless to mechanice! or marmual production
process, the occurrence of personal accident to untraimed workers who learnt the job
informally is higher than that of trained workers. Fagure 5.1 shows the Comparison

of personal accident occurrence rte between trained and untmeined worker.

]
1
] & no acckiend
-—
1l oaccigent
Trodrey] worren Lnirmned warkers red

e —— - - —

Figure 5.1: Comparison of personal aceident aocutrenos reic botween Lrained nod umtrnined worker.

5.1.4 Relation hetween production process & accident occurrence:

The survey found that faciory level accidents, such as, fire, electric short-circuit,
machine break-down ¢1c occurred mare in factories which use large machineries. On
the other hand personal accidents occurrence is mare than {eciory actadents in

factories that uses marmaal tools for manufacturing (Figure 5.2).

Factorics iy mochee=s.  Fesctories oaeg ool bl

0 bBctory accidents B personal accident

Figure 5.2: Ocrurnenes of socidem

The first phenomenan can be explained by saying that use of low quality and un-
sophisticated machinery; lack of knowledge about using them property and lack of
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proper maintenance makes the machine dependant factorics more vulnerble to
factory level accidents. The reagon behind the sceond phenomenon is lack of formal
training lor the speeific job of 4 worker. The workers have to learn by actually doing
withoul any formal orientation about the job. Lack of education is also a
contributing facior.

Although each industry has its own procedure, sysiem and process of completing a
product, the unawareness on safcty and security issues in these industrics arc more
or less comunon, Beeause of the ecenomic constraints Lthat they have, foreed them w
Juin without any knowledge and awareness on Lhe safety and sceunity issues in these
industrics. Again the Implication of laws and the repulations are not exemplary
which (o some degree make themn aloof on the safely and security issucs. 1f taken
care of the safety and securiry issucs these mdustries can contribute more for the

country.

52  Conclusion:

Systematic work-related research and an unbiased cellection of data through
extensive held investigation ure very important; not only for an inercase in
production, but also for the need of decreasing accidents and injuries and protecting
workers' health and the environmeni. The information complied and work-related
data presented m Lhis thesis, however, cover no mote than a preliminary approach

for SSIs towards the design of a better work environment.

3.3 Recommendations:

Recommendations have been divided into two parts. The [irst part is based on the
basis of different environmental and physical aspects that affect the safely and
security 1ssues of the working environment of the 88ls. And the second part will
dcal wath the policy level recommendations with a view to raise awareness among

the users of the factories.
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Recommendations to miligate the cnvironmenial aspects affecting the safety and

security issue are discussed below.

53.1 Temperature;

Excessive temperature in the working environment is a great arca of concern in the
surveyed 88l ol Old Dhaka. Table 5.1 will give an idea thal how much the
temperalure in the working environment differs from the BNRC, 1993, Some
adjustmenis could be made (o reduce the heat of the working environment are:

» cnsuring that the external walls are smooth in texture and painted in a light
colour 10 help to rellect the heat;

+ improving the heat reflection of the roof:

* improving heat insulation of walls and ceilings (investigale the possibility of
dry liming walls or adding an insulated cciling below the root. Although this
is an expensive oplion it should be considersd in the plans for all new
buildings and local, cheap materials should be used as far as possible);

» cnsuring that the factory is shaded as far as possible by natural means (trecs,
bushes. hedges cte) or with shades on windows, doors ete., {notc that any

shades should not inhibit acccss/egress for safety reasons).

53.3.2 Ventilation:

Buildings which arc to be ventilated by natural means should be longitudinal and
oriented towards the face of the prevailing wind.

Legislation conceming the indoor tcrnpe-ralur:;: should be promulpated.

Where 1t is not possible to maintain the recommended temiperature by nalural means,
mechanical means such as exhanst fans and ceiling fans should be employed. It
should be borne in mind that a successful natural ventilation design will save the
cosls required in using mechanical correclive measurcs. A thermometer should be
suitably placed in each mom 1o measure the room temperature,

Ventilation rale is very importani for industrics in Bungladesh because much of the
work is done manually. Both in terms of volume of air per minute per person and air
velocity, studies should be undertaken in Bangladesh factorics so that suitable

recommendations may be made.
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543 Lighting:
Eiforts should be made Lo put across the message thal “belter light” produces higher
industriat efMiciency leading to higher profits. The realization of this fact and
implementation of measurces to achieve il are likely to mean better conditions for the
workers and increased production, better conscrvation of malerials and profits for
the industrialists.
On the other hand, owners should be made to realize that cheaper but poorer lighting
design actually results in poor performance by the work-force, labour dissatisiaction,
loss ol production, cte., all of which will nuflify the savings which are supposedly
made,
‘To reduce the dependency on electricity and 1o cul ¢osts the management should
exploit the available daylight.
Some measures could be taken to improve the condition. They arc as follows;

*  Choosing appropriate visual backgrounds for walls, ceilings eic;

¢ [inding the best place for the light source Lo avoid glare ete;

« Using the most appropniate lighting devices and fixiures;

s Avoiding shadows;

¢ Ensuring regular cleaning and maintenance

* use of light colours for walls and ceilings, particularly those which arc

adjacent to openings could be made to improve the condition of the working

environment withoul excessive financial involvemeni,

5.34 Noise:
From the survey it was tound that noisc level of the surveyed 8SIs were within the
limit of the BNBC, 1993 code. Still the noise level can be nmanaged to keep in decent

level by taking the ollowing steps.

i) Controlling the noise at source:
Ideally, any machines in the factory should conform to national and international

standards and not produce noise levels above 85 dB in the irst place.
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i} Controlling noise along the path between the source and the workers:
If it is nol possible to control the noise at source, then methods can be used to
minimize the spread of the sound waves around the factory. Sound waves travel
through the air raiher like the npples on water if one throw a pebble into a pond —
the waves spread out from the source. Accordingly, any method that can be used o
stop the spread or absorb (he sound waves can efTeciively reduce the noisc problem,
Such methods include:
* Usc of sound absorbing materials where possible on the walls, floors and
cetlings;
# Placing of sound absorbing screens between the source of the noise and
workers:
» Use of sound absorbent materials, particularty locally produced;
¢ Duild sound-proof control areas and rest moms:
* If possible, increase the distance berween a worker and the source of the

Lo e,

tii) Controlling the noise at the worker:

The most commen form of noise “control™ is ihe use of personal protective
equipment in the form ol hearing proteciors. They work on the principle of
preventing damaging scund waves from reaching the sensitive parls of the inner ear.

There arc basically two types of prolectors — car plugs and ear muffs

An attempt should be made immedialely to register the noise levels and undertake
nclave analyses ol the noisc present in these indusirigs, il only o Indicatc the noise
scenario in each industry. In cases where the level is higher than 60 JBA, the
exposure time should be reduce in order o protect the health of the workers, and
also to increase production.
There are some other low-cost measures should be taken in congideralion, such as;

« Urgent implcmentation of Legislalion should be to limit the penmissible

noise level and exposure time in harmeny with intcmational practice.

+ Posting of signs to warn workers and the public about high-level noise.
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» Provision for special leclures to explain to workers and management the

cffcets ol and precaution apainst high-level noise,

Recommendations te miligate the physical aspects affceting the safety and security

1ssue gre discussed below,

5.3.5 Safcty Signs and Symbols:

The success of salely signs will depend great deal on how well they have been
publicized for (he benefit of the workers. [t will be necessary to convey the meaning
and implications of cach sign lo the workers. Considering that many cannol read or
write, the idea of orally testing the knowledge of cach individual worker regarding
safely signs and follow-on seems W carry weight.

It 15 necessary to test the ellectiveness of any proposed set of signs on groups of

workers before finalizing it as a standard for the whole country,

5.3.6 Fire Prevention and Contrul:

Lhe whole subject matter of lire prevention, precautions and control needs o be
reviewed in Bangladesh, Laws should be enacled and guidelines provided so that it
may be possible for faclory owners to adopt practical measures to counter the threat
of fire in diflerent types of factories.

Causes of fire must be ascertained so that the faults may be corrected

Access for firemen and fire-fiphting appliances should be provided both from inside
and outside the buildings.

“No Smoking™ signs should be boldly displayed and workers must be educated to
understand the need to relrain from smoking in specilied areas,

Hleciricul equipment and wiring must be properly designed. [nstalled and
maintzained.

Sound alarm system must be installed to warn cmployees in case of lite,

All the workers should be involved in regular fire dnlis,
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3.3.7 Industrial Accidents:

All faciory workers should be insured against death and injury from industral
aceidents. This will be an incentive (o the owners to improve salety standards and
regularize inspection.

To adopt safety measures industrial owners and workers must be cducated.
Inspecbion of safety measures should be carried out regularly by the management
and the enforcing authority.

Proper record of the casualtics should be monitored and mainiained regularly by
each indusiry to reduce the incident.

The differentiation berween fatal, serious and minor should be maintained largely o

ascertuin the appropriaie degree of compensation.

Recommendations at policy level with a view 1o raise awarencss among the users of

the factories are as follows:

5.3.8 Workplace Intervention:

Workplace interveniion means improved health, safety and ergonomiic applications
through collaborative efforts from all the partics concerned. It is also treated as an
efficient use of local resources for good work, increased productivity and fewer
ijuries in the workplace.

The workers must be well aware of what workplace intervention is (Kogi et al.
1995), and how work-related stress factors might influence someone to implement
local measures. They should fullow good, time proven examples of work
organisation styles 1w enhance efficiency and productivity,

For workplace imtervention, il is also impormant 1o grasp the possibilitics of how
“team spirit” through group work initiative as well as self-initiative spirit can help
less educated or inexperienced people work nicely, and how to include (hem
constructively in harmony with health, hygiene and safery conception as well as
production objectives. In this regard, Westlander ef al. (1993) expressed concerns on

general sirategies for intervenlion studics and research,



Possible ways to improve the working environment are:

* suspension and removal of hazardons aclivity or non-hygicnic conditions at all
levels

» simplificalion and/or change ol layout. and implementalion of ergonomic measures
* greater scrutiny of work methods. paricularly {rom the grass root level

» recognition of workers™ labour, social support and allowing wellure or fringe
benelfits

* selting up a health and safety commission under the auspices of a neutral watchdog
bady, the national health and safery council (NIISC)

* revising labour law, updating work regulation. and enacting labour legistation

» articulating a consolidated siruciure for repulating labour law and legislatory issucs

5.3.9 Participatory Action:

The participatory approach (PA) is one of the best techniques in fucilitating the
recognition of workers” own cfforts Lo restore heath and safety,

It also improves motivation by helping factory owners (FOVemployers association
{CA) to understand the bemefits of a safe and hygienic workplace. ‘The major
prercquisites of PA arc having the adequate (ime, place and cpportonily (o
participate in the process of sustainable workplace improvement, However it
acknowledges explicitly the competence and the workers® skill for improving their
working conditions through collaborative cfforts.

Since PA brings a mutual understanding ot shared ability to communicate with each
other, 11 could therefore be wiilised for building joint effort in providing expertise,
consultation and guidance Lo improve health and safiety. PA works beiter in certain
situations when it acts within the area of job freedom and relevance to workers® own
interests. Solution-oricnted aclions are also uselul for parmicipatory planning (Noro
& Imada 1991},

PA should thercfore be pursued through a better performance of gnsuring workers’
_involvement, and the employers’ coniribution for providing healih/safety facilitics.
Otherwise: the panticipatory process will not provide opportunily for the personal

growth of workers as well as industrial growth for the country,
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3.3.10 Low Cost Measures:

Simple changes in the industrial workplace can bring massive advantages to betier
productivity, safety and health. Local measures are also believed 1o be an influential
tool for enhancing the impact of workplace intervention. Low-cost measures (LCM)
will probably he uccepted quickly and will be the best option for reducing the
probability of workers hurting themselves from work injurics. I'his is also because
most of the factory owners {F()) and employers association (EA) in Bangladesh can
not afford to buy expensive tools or make sudden changes of layout, fur instance.
The workers in these workplaces can improve their hody motions and reduce
physical stress or postural discomforts by—

» enlarging the span of workers’ control over strenuous tasks or postural movement

« adjusting work and keeping suitable distance when repetitive tasks are coneerned

* adjusting  job-tasks, fixture/fittings, tools‘equipment with the comrect
anthropometncs

* controlling dexterily, stature and movement to specific job-tasks

* placing the necded materials in froni of the workers

* stonng materizls within casy reach considering people’s average working height,
distimce. between point of aclion and body parts (head, arm, leg, finger) position,
etc.

* using adjustable tools, fixiures. fittings and lurniture for better work performance
Since Small Scale Industries of Ol Dhaka are poor economically. it is thus to be
recommended that they follow local solutions which are low-cost and easily
available. Local technology or available means for developing such 1ools bas also
made it possible to transfor the worker from a nisky environment to beiter place

{Schuster 1995,

3.3.11 Job Training and Vocational Education:

Currenily. many people in Bangladesh who complete basic litermey (or primany
education) courscs do not have the opportunity to continuously use and cnhance
their vocational skills in order io make them an elfective tool for improving their

sowtal and cconomic life. It has been also observed that many workers have a low
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access Lo job training and vocational education {JTVE), though it is a very
appropriatc means for Jearning and practicing about health and safety. JTVE hag
multiple positive impacts (Gold 1993, Kogi 1993}, since it reduces work-relaled
risks and job stress, and enhances worker™s skill and employabilily.

ITVE enhances workers’ molivation, usefulness of safc acts, relevanee of newly
acquired knowledge, and increases the level of new work experience. JTVE will
surcly bring uppropriate knowledge lo deal with potential measures, and help
workers to improve working conditions and cncompass the maintenance and
promotion of workers” health and work performance. JTVE helps to prepare workers
to adjust to a different situation, such as the maintenance and design of shift work,
productivity planning and safety precautions.

ITVFE. raises workers and employvers knowledge for identifying problems and
implementing solubious. In this repard, Johnston ef al. (1994} explored the elficacy
of such traiming for occupational injury prevention. It is true that JTVE has an
impact on reduction of injuries, improvement of safety moralc, and most
importantly. an intuitive understanding of health and hygicne needs.

Job training and vocational education (JIVE) certainly helps workers' personal
vatues and improves their consciousness of health and safety. To address the multi-
skilling process as an integral part of JTVE in Bangladesh. some guidelines can be
lound i the Inspection Manual (1986) and other sources (c.g.. BANSDOC) that
world be heneficial for strenpthening workers' and employers' safe operation with
correet tools, or safe handling of hazardous malerials, for instance. It is being
recognised thal JTVE can promote change in a woerkslation design through a chanpe
in workers™ behaviour. or changes the perceptions of Jocal workers.,

Tt is likely that the eilectiveness of JTVE will benefit more if the following mancrs
are emphasised to:

* promotc a comprehensive skill training program and enhance non-formal
education

* offer technical expertisc to help setting up programs on health and safery skills

* supporl improved post-literacy education and intcgratc  techno-medical

COnsCquences



108

= promole crponomic lieracy with functional knowledge to give workers’
understanding on health, hygiene and safety measures as well as crponomics
application

« cnsure that workers are ablc to apply literacy skills 10 1eal opportunities in real
place i real time

= sirengthen and develop praclical courses (c.g.. goal or aclion ofented) for
continuing cducation and skill development programs

+ link leamers with cpportunities for employment peneration, workplace

improvement and sale behaviour at work

5.3.12 Tmplementation of Workplace Improvement:

Three key points useful for facilitating the implementation of workplace
improvemnents on the initiative of managers and workers of Small Scale Indusiries.
The first point is that the industry-wise trade association network can facililmte
mainlaining safety and health, because the risk situations are commeon among the
participating industries. The second point 1s that support tools such as action
cheekhist. good examples and implementation guides are effective in conlinming
benelitls in terms of hoth betler safety, health and higher produciivity.

The third point is that an interactive proup work can Jead lo multiple improvements

in many Small Scale Industries.

54 Recommendations for Further Study:

Further, work-related hazards need o be identificd not only for safely studies but
also for appropriate workplace inlervention. A work-related research needs well-
deflined materials (e.g., subjects, work culture. working climate, shilt system),
reliable methods of work-reluied field studics and an in-depth discussion ol the
resulls, New ideas and methodology could be developed to camry oul lurther field
surveys giming for the sustainable improvement of working conditions not only in

the Small Scale Industries of Old Dhaka but all over Bangladesh.
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Questionnaire to ind out the present condition of the working cnvironment in
the Small Scale Industries of (1d Dhaka in terms of Safety and Security issnes.

Student no: 100101008

Student’s name; Md. Tarck Haider

Thesis Supervisor:  Dr. Nizamuddin Ahmed
Professor in Architecture, BUE

Date;

How to complete this questionnaire?

* Tick the corresponding box to indicale cormect options
Tick as many options as are appropriate in cach question
Fill in the boxes or spaces wilh suitable answers
Fill as many boxes as are appropoate in each question

Factory Owner/Management Questionnaire:

1. Fersonal information:
s Name: -
e Aper ---- - - Sex —————-

Monthly income:-- - -
Educational gualification:

No Primary | Secondary Higher Graduate | Masters.
Schooling School Sehool Secondary
Schoo]
2. Type of industry
Raw Materiuls End Product By-Product

LY Location Area, address

4, Ownership Type:




Govemmenl [] Family Dusincss

Private Entrepreneurship il Partnership

5. Type of jobs performed in the industry

15

Manual [] Both
Mechanical ]
6. Reasons for locating industry on present site (Tick as many appropriate)

Availability of raw materials

Availability of skilled labour

Availability of incxpensive labour

Eagy transportation system

FExemption from taxes

Cheap land

Cheap rent

Cthers

7. [Industry building is

Owned

Rented | Rent Amouni:
[eased

8. Industry building was

Constructed for present industry use

Altered / renovated from othor use/s

Specify previous use's of the building

9. Do you work in the factory? yes ] No []

If yes , what type of job? -

While working, have you cneountered any accident? { During lust 1 vear)

Cut

Burn

Ly injury

other

10.  Working Schedule of the factory




1i6

Shilt 1

Shalt 2

Shifi 3

Time

Persons

I1.  Number of employces in the industry

Unskilled workers (Not
Trained/Experienced)

Skilled workery

12. Emergency Preparedness for workers available on site include

Ycs

No

Fivat md box

Fire Extinguisher

(Nhers

13, “Nosmoking” signs are

Strictly observed

Casually observed

[gnored

Mot displaved

14, Servicing of machinery are done

weekly

monthly

quarterly

yearly

Ilore than that

Never

15.  During last 1 year, did you have any occurrence of

Electric shori-cireuit

(3as pipcline leakage

Fire




Workers Questionnaire:
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1. Personal information:
* Name: - - m=unem
»  Ape - -- Sex -
Monthly income:------
s Job Experience in this industry: -
Educational quahhication:
No Primary | Secondary Higher Graduate | Masters.
Schooling School Sechool Secondary
School

2, Name of the factory

3 What type of job do you perform?
4. Work schedule
Shifi
Time

MNo. of co-worker

5. Where do yoo stay or reside?
On iaetory site On ather site House personally renled
b, during production, normal conversation is possible inside the factory

when two persons are separated by a distance of

10"

3-07 67}

12°-0”

Morc

7. Do you have any training for the job?

yes

| 110




8 “No smoking” signs are

118

Alrictly observed

{Casually observed

Tgnored

Not displayed

9. Do you use the following item as safety measure during working hours

Yes

MNo

Apions

Masks

Cioggles

10. What typc of problems do you face while working?

Irnitation in the eye

Pust fume, smoke

Brealhing problem

Lack of enough light

High tempcrature in the room

Oihers

11.  Did you have occurrence of accidents during last 1 year.

MNos.

Work procedure related accidents

Fire aceidents

Machine breakdown

Injury

Burn

Oihers

12.  Servicing of machinery arc done

—

weekly

manthly

| Quarterly

| vearly

More than that




13. Emergency Preparedness for workers available on site include
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Yes

No

First aid box

Fire Lxtinguisher

Others

Physical survey:

1. Building lecated on the site: General Information
Construction Year Building usc Total arca in sfi. | No. of floors
factory
factory & residence
others
2. Number of entry and exits into site.

Number | Width

Pedestrian only

Vehicular entry + exit

Vchicular eniry

Vehicular cxit

3. Work spage arca,

Work space dimension

Room no: | Length | Width | Height

No. of windows

Mo. of doors

4. Adjacent land nsze

Next to site (Lefl)

Opposite to sile

Next to site (Right)
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A Work space interior condition. (Put mark in the appropriate choice)
Wall Flogr Ceiling
Good Finished Good
Partly Unfinished Partly Damaged
Damaged
Maostly Damaged Mosily Damaged
Damaged
Damp Damp Jamp
Lighting
Natural Artificial Lux in working Ventilation
area
Through 200 wi, — 400 Natural
Window wit Ventilation Nov.
Through Roof 600 wit. — 800 txhaust Fan No.
wl
Not Available 1000 wt. = 200
wi
6. Layout of service lines
Eleciricity (as
Concealed
Exposed
Overhead
Underground
7. Signs of warning, dircction, and instructions are given
In words
Example
Pretoral
Example

MNone
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Variables Uscd for Questionnaire Data Analysis
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Yariables uscd for
Owner™anagement

Representative Responses

Variables used for

Workers Responses

Variahles nsed for

Physical Survey Dala

1 | Industry idemifivaion code Lowation of the industry Industry identifieation code

2 | Location of the indusiny Type of industry Ape ol buillding shiuctuic

X | frype ol industry Hespondent s oveupation Ruilding uses

4 | Fespondunts occupation SR Aved (#15.) af laulory

5 | box Aps o of flones in lactory

& | AEc Income Moo of entry

7 | Income Edueation level Widih of cotry {ft)

8 | Cducalion level aily working howr Lixislency o vehicular cnemy

g | Orwmership type of busigess Tirmng of shifls Mo, ol reoms

10} | Reason of lecating [aelory here Co-worker number Arca (all) of 1omms

11 | Dwnership of factory buildings luh descriphon of respondont Heighl ol reoms

12 | mount ol rent Mace ol living Mir, of windews

13 | Building onginally consiructed for Allowahble distance for nomnal - | Wo, of doars
conversalion

14 | Reaw material Perwonal accidest pocarmed Wall condition
while warking

15 | End prodoct Emergency prepatedness Floar cotdinom
Facilitics available

16 | Production process [ Tahn of smuking Ceiling condilion

17 | Number of employee Practice of muchmery servieing | Matueal lighting provision
Training

| 1% | tumber of work shifts [Eerw miamy years of cxperience | Wallage ol artifcial light
19 | Timing i stnils Problems fced while working | 1uxin work, arey
20 | Mo of worker 1n duy shift Use of PMiotective [Device Mo af natearal ventismor

21

Mo of Worker 1o night shifl

lemperature in degrec

—— —af___ 3.




R ,_,r.,ﬂ‘gﬁ'.-"l-q-. .

o

122

cenligrade

272 | Wo. ulskilled wotler Felative Humidity
23 | Mool unskilled worker Wir, ol exhaust fans
24 | Joh desenplion of respopndent I axoul ol cleetrie lines
25 | Purwonal acciden ocourred while

warking Layoul ol gas hne
T | Emergency prepuredness facilities Llee of safaly Sipns

uvailable
27 | Use ol no smoking signs Adjacent land use (lelt)
28 | "rachie ol machinery servicing Adjacent land use (nghl)
29 | Factory ueeident acgipered Adjgeent land wse {opposle}
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APPENDICES A)

TES 1332 Digital Lux Meter
SPFCIFICATIONS

ILEATURES

Display: 3-1/2 digit LCD

Measuring Range: 20/200/2000/20000/20000) 1.LIX

Overrange Display: Highest digit of' (1) is displayed

Resolution: 0.1 LLUX

Accuracy: = 3% rdg £ 0.5 % Calibrated to standard incandescent
lamp.2856°K)

Spectral response: CIE Photopic (CIE human eye 1esponse curve)
Spectral Accuracy: CIE V11 Function [ 1<=6%

Repeatability: £ 2%

Tempceraiure Characteristics: £ (1.1% /°C

Measuring Rate: Approximately 2.0 time/see

Photo sensor: Silicon Photodiodes

Operating T'emperature and Humidity: 0°C-40"C(32°F~104"F) & (~-80% RH

Ranges (LUX) Allowance
(-20040.] + 3% rdg £0.5%
0-20001 f.s. (<10000 LUX)
0-20000/10 + 4% rdg £10 dgi
(-200000: 100 fs.{100001.1X)

Accurate and instant response

Daila hald function

photopic Cuarve

Cosine Angular correcied
Analog output jack for recording
NS 5119 class TT
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