PROBLEMS AND PROSPECTS OF INFORMAL PLASTIC
RECYCLING INDUSTRIES IN DHAKA CITY.

by

SHAHEEN AHMED

I AHRANL R
532K

THESIS

Submitted te the Department of Urban and Regional Planning,
Bangiadesh University of Engineering and Technology, Dhaka in partial
fulfillment of the requirements for the degree

Of
MASTER OF URBAN AND REGIONAL PLANNING

DEPARTMENT OF URBAN AND REGIONAL PLANNING,
BANGLADESH UNIVERSITY OF ENGINEERING AND
TECHNOLOGY, DHAKA.

MAY, 2001

e



BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF URBAN AND REGIONAL PLANNING

Certificate of Approval

We hereby recommend that the thesis presented by Shaheen Ahmed entitled
“Problems and Prospects of Informal Plastic Recycling Industries in Dhaka
City” be accepted as fulfilling this pan of the requirements for the degree of Master

ot Urban and Regional Planning (MLIRP).

Chairman of the Commitiee
{Supervisor)

Head of the Department

Member

Member

Member
(External)

Dr. Sarwar Jahan
Professor, URP Depariment

gl

Dr. Sarwar Jakan
Professor, URP Department

Mr. A, 5. M. Mahbubun Nabi
Professor, URF Depaniment

\_/( & | g f-b——
Mr, Asifuz-Zaman Khan
Asst Professor, URP Depanment

Dr. M. Feroze Ahmed
Professor,

Department of Civil Engineering
BUET, Dhaka,




ACKNOWLEDGEMENT

First of all, the author would like to express his humble gratitude to Almighty Allah
for enabling him to compiete the onerous job of this thesis in a short Lime.

The author wishes to convey his profound gratitude to Dir. Serwar Jahan, Professor &
Head, Department of Urban and Regional Planning, Bangladesh University of
Engineering and Technology (BUET), Dhaka for his constant encourngemenl,
sympathetic co-operation and superb guidance at all stages of this research work.
Without his supervision, constructive assistance and valuable edvice, this study would
not have been possible

The author is grateful to Mr. A. S, M. Mahbubun Nabi and Dr. M A Mohit,
Professors, Department of Urban and Regional Planning, Bangladesh University of
Engineering and Technology (BUET), Dhaka, for their-valuable advice eat- different
stages of this thesis work. ‘

The author also expresses his profound gratitude and heartfelt thanks to his research
committee member, Dr M. Feroze Ahmed, Professor, Department of Civil
Engineering for his constructive comments and suggestions regarding the research.
Thanks also go to BUET authorities for funding this research work and providing the
author with fellowship and teaching assistantship during his post graduate studies.

The author extends his hearifelt thanks to his parents-his father Mr. M. A. Mannan,
former Assistani Engineer, Bangladesh Telegraph end Telephone Board (BTTS),
Dheka and his mother Mrs. Lutfunnesa Begum, for their constant encouragement,
palience and support to carry on his desire to achieve higher studies.

Lastly, the auther expresses his thanks especially to Md. Maksudur Rahman (Tipu}
Mr. M. A. Main Miah, Liton, Md Mohiuddin, Shaikat, Ahmed Akhtaruzzaman,
Shahanaz Begum, Sraban who have helped him in data collection, computer typing
and printing the manuscript of his thesis work.



ABSTRACT

Plastic goods have become so much a parl of our lives that we can no longer do
without them. Though the City Dwellers of Dhaka are somehow concerned about the
harmful elTects of plastic products to environment and civic life, They are exposed to
different nepative consequences like inhaling noxious gases emitted from different
enauthorized/informal plastic industries established in residential and other areas of
Dhaka City, Another troubles of plastics arc their lengevity. If they are not properly
dealt with, these ¢an cause harm to scil, human health & dramage system. So,
managing these plastic wastes has become a matter of great concern for all. Recycling
of plastic wastes has become an important part of urban planning for saving costs bath
of manufacture and of waste manapement. It makes delay of plastic wastes retumn to
environment. An environment-conscious world has made the latter imperative mare
worthy of careful consideration The Informal Plastic Recycling Industries can play an
important role in managing plastic wastes and hence improving quelity of
environment of Dhaka City, They not only provide employmeni to a large number of
urban poor of Dhaka City but also produce a wide range of poods from recycled
plastic wasle that are supposed 1o be lelt to cause envirenmental degradation of Dhaka
City. The present study tries to give an alternative thought to decision-makers and
environmentalists to come forward to combating plastic waste problem through
recycling them in different informal plastic recycling industries. The study gives brnef
ideas of the location, technology, recycle and trade chain, raw maienals used,
employees, backward and forward linkages, outputs and factors inlluencing the
establishments of these industries in Dhaka City. Finally the problems of these
informal plastic-recycling industres are identified and priority ranked to draw policy
guidelines and hence guide their prosperity in near fuiure
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CHAPTER:01 INTRODUCTION

1.1 Background & Present State of the Froblem

Dhaka, the capital of Bangladesh is onc of the fastest growing metropolises of the
world with an average growth rate of 6.6 percent. Only in the Dhaka City Corporation
{DCC) area the present populanon 1s estimated at 6 million in an area of 276 5q. Km.
The population of Dhaka megacity with an area of 1353 sq. Km. is estimated at 10.41
million in 1999, Like all metropolises, the six million population of Dhaka city
corporation area generates about 3500 metne wons of municipel solid waste per day
{Sinha, 1999). Two waste management systems exist side by side in Dhaka City. One
is whalt might be called the “Formal system” which is based on the concept of
collection, transport and dumping of wasle & managed by the urban local
government-DCC (Dhaka City Corporation), Another one is “Informel System”
which is characterized by extensive waste recovery where scavengers and other
proups involved in the collection process and recycled by small enterprises at small-
scales. Oniy 42% of the total generated wasles in Dhaka city is collected by DCC and
rest of them both biodegradable & non-biodegradable lie in road sides, open drains,
low lying areas- contributing to the deteriorating quality of Dhaka’s environment.
Because disease spread by rotting garbage, non-biodegradable wastes block drains &
cause harmful effects to soil. (Enayetullah, 1995},

On the ather hand, recognition of waste as resource is growing gradually & it has
been revealed that recycling is the best option for managing sclid waste in both
developed and developmg countnes. In Dhaka 15-20% recyclable are collected from
the total generated wasles by more than 37,000 peeple from the informal sector
{(Khan 1998). Among them inorganic {non-biodegradable) porion of waste in Lhe
residential as well as commercial areas of Dhaka city are collected by the waste
pickers who extract most of the readily recyclable materials from the wasle stream,
Major pormion of the collecled wastes is plastic waste. Actually plastic wires,
polyethere bags and PVC products are now 2 part of urban life style. The used and
old plastics can be easily remolded to produce new products. The used polyethene
bags are being salvaged and converted into alternative plastic products. The recovery
and recycling of plastics are contributing towards the reduction of anticipated plastics
related W0 emvironmenlal degradation (Ahmed, 1994). Thus several types of informal
plastic reeycling industnes with different degree of recycling activities have been
established where 2 large number of people are involved The activities of these
recycling indusiries are interrelated with one another and even with the formal sector.

Although, there is no reliable dala on the exact number, category and location of Lhess
recycling industries, it can be casily scen that day by day the mumber of people
involved in recycling is increasing in different parts of Dhaka City, It’s popularity as a
livelihood is directly related fo the number of people and the degree of poverty, But
thewr activities are somehow imporiant to the economy and welfare of the society
especially in case of SWM (Solid Waste Management} & Environmental Quality
Improvement

CHATTER ONE-INTRODUCTION 1
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Thus though SWR (Sohid Waste Recycling) in Informal Plastic Recycling Industries
reflects a positive role 1 the urban economy & urban environment of Dhaka City. But
there are limited studies of the problems and prospects in this seclor. So this 15 an
unexplored area, which need 1o be studied by the urban planners. This is why therc is
a need to study the problems and prospects of informal plastic waste recovery and
recyecling practices of Dhaka City.

1.2 Objectives of the Study
Objectives
The following objectives have been set for the study:

{1) To study the forward and backward linkages of informal plastic waste recycling
industries in order lo contnbule to wasle management & environmental
improvement,

(2} To identify the problems and constraints faced by the informal plastic recycling
industries.

(3) To find out areas where the informal plastic recycling industries nced help or
supporl.

{4) To recommend policies for the development of informal plastic waste recycling
industries of Dhaka City.

13 Statement of the Study

The specific aims of the study are w formulate policies for the development of
infermal plastic recycling industries for the SWM and improvemenr of urban
environment of Dheka City. This study may also heip different organizations of GO's,
NGO’s, CBO’s and private entrepreneur to make sustainable projecis of plastic waste
recycling through the informal seclor & also take initiatives against cnvironmental
degradation.

1.4 Rationale of the Study

The study is highly needed because of the increasing environmental concern at
global comtext and improving the conditions of informal sector especially in
industry sector that will facilitate more employment to mass people and thus
help to reduce poverty in wban areas. It is also needed to help urban SWM
program in the case of recycling, It is expected that the resuit of the study will
provide pohicy guidelines for the development of informal recycling options which
city govt. such as DCC and DoE may utilize for better SWM & Environmental
Improvement of Dhaka City.

CUHAP IER OMNEINTROTHICTION I



1.5 Selection of the Study Area

The city chosen for this study is under the jurisdiction of the Dhaka City Corporation
{area of 344 sq. km.). 1t is the capilal and Prime City of Bangladesh. It is the ceater of
government politics and business. As recycling activitics are bemg practiced el
differcnt parts of all over the city, emphasis has been given on certain where plastic
recycling is extensive. According to a repont of the Daily Ittefaq, 2 national newspaper
of Bangladesh, (Pothae Prantarc, 26 Sep., 1998), it has been reported that thers are
more than 200 plastic recycling industries in Dhaka City which are located in
Islambagh, Lalbagh, Kamrangir Char, Dholaikhal, Tejgaon, Mohammadpur, Tongi,
Demra, Savar and other areas. From the reconnaissance survey, a number of clusters
of plastic recyeling industries were ideatified. Among the clusters the prominent three
areas were found at Lalbagh, Islambagh, Kamrangir Char & Tongi. Due (o limitalion
of time and fund, three prominent clusters mentioned above (Lalbagh, Islambagh &
Kamrangir Char) were selecled for deral questionnaire survey.

1.6 Scope and Limitation of the Study

Due to time & resource cansiraints appropriate sample size can not be taken for
the study & also thc scope is limited to particular fields for questionnaire
SUTVEY.

1.7 Organtzation of the Study

The present study is divided into eight {08) chapters to fulfil the objectives of the
study. Chapter One is called the introductory chapter which basically discuss about
background, objectives, slalement of the problem, rationale of the study, selection of
study area, scope and limitation of the study and finally organization of the study.
Chapter Two is the literaiure review section, which talks about different aspects of
recycling especially plastic recycling. It includes topics like Solid Waste Management
{SWM), Prevenlive Environmental Management (PEM}, 4R Concept of SWM, Basic
approaches of recyeling in developing and underdeveloped countries, Plestic use in
Bangladesh, Existing environmental policies of Bangladesh regarding environment,
Awareness of Environmental Management in Bangladesh & [finally examples of
plastic recycling practice in two Asian Cities. Chapter Three deals with research
design and survey methodology. A Now charl is provided to show the design process
which includes literature survey, inventory/reconnaissance survey, type of survey,
sample size, dala gathering method, type of survey dala, Jocation-time & day of
survey, questionnaire preparalion and conducting survey, discussion with concerned
anthorities and linally datz analysis and represcnlation. Chapter Four is named by
the existing patiern of Informal Plastic Recycling Industries (IPRIs) in Dhaka City.
Briefly this chapter discusses the types of plastic wastes generated in the Solid Wasle
Stream of Dhaka City, possible application of recycled plastic waste, the plastic
recycling syslem’s (low and dynamics, technology used in plastic recycling industries,
dilferent sectoral involvement in plastic recycling trend cspecially the mformal sectar-
their types, extent, interface with the formal sector, different aclors involved in
mforma! plastic recyeling and finally the impacts of plastic recycling industres in
Dhaksa City. Chapier Five is called general description of the study area. This chapter
comprises some maps showing the location of IPRIs in the city region of Dhaka apd
some brief description of the study area. Finally different factorsfissues related to

CHAFTER. GNE-IMTRODUCTION 3



1PRls are discussed in short to get some ideas about the problems of IPRIs which
lately come in the proceeding chapter. Chapter Six is the anatysis and presentation of
data chapter It prowvides certain nformation (in tabular form) about profile,
behavioral psychological & socio-cconomic data like ape structure, sex, educattonal
slatus monthly income & expenditure, ownership paticrn, capital investment, rent,
size of industry, types of recyclable plastics, number of similar industry, year of
establishment, number of cmployees with job specification, wage type & rate,
working hrs, land use, information of machinery regarding plastic recycling,
maintcnance cost, negative consequences of plastic recycling, utility services, forward
& backward linkages, factors/reasons for establishment of plastic recycling industry
in the surveyed areas and finally identification & priority ranking of problems of
informal plastic recycling ndustry in Dhaka City. Chapter Seven is the findings of
the study. It comprises the general findings come from the analysis chapter. Chapter
Eight is the final chapter of the study. Tt i1s called conclusions and recommendations
chapter. It comprises 2n introduction, people’ s participation concept in solving

problems and linalty policy vuidelines [or solving problems and enhancing prosperity
of IPR1s in Dhaka City.

CHAPTER ONE-INTRODUCTION 1)



CHAPTER:02 LITERATURE REVIEW

2.1 Iniroduction

It this Chapter relevant literature has been reviewed to get a better understanding of
different issues related to Recycling of Solid Wastes {especially plastic wastes). It
also describes recent recycling trends and prectices cbserved in some Asian
Metropolises.

2.2 Solid Waste Management & Environment

Solid Waste Management {SWM) is to be addressed as one of the most important and
prior issues for action. This is needed for our sustainable living on this common earth.
Solid Waste generates from the areas of habitats as well as other areas with wide
range of classification. It generates basically from residential, commercial, industrial
and other land uses It can primarily be classified as perishable and non-perishable.
Perishable wastes are biodegradable and comtains organic subslance whereas non-
perishable wastes are non/slow biodegradable and contains inorganic materials. SWM
is necessary because disease spread by rotting garbage and blocked drains. Risks from
hazardous wastes especially plastic wastes are often acute. It has effect on
productivity as it hinders for suction of nutrents from soil for the trees and plants,
also pollutes ground water resources.

Thus Waste Management is of primary environmenta! concern. Everything produced
and consumed will end up as waste-sooner or later As waste is normally & mixture of
different products, it is easy to understand why waste causes senious problems when
handled and treated. It is also obvious that wasie contains many constituents of worth
recycling which conserves materials and energy. It is thus obvious 10 strive to reduce
the quantity of residual products from production and consumption and to ensure that
the residual produets occurring are as possible to process and recycle. This lead to a
potential approach to SWM called Preventive Envirenmental Management (PEM).

2.3 Preventive Environmental Management

The most effective approach to improved SWM involves minimizing or eliminating
the generation of wastes. In Europe this approach is often referred w as low-waste
lechnology or clean technology. In the 11.S, the term pollution prevention and waste
minimization or waste reduction are most prevalent. While each term has a somewhat
different meaning, they are increasingly used interchangeably. They are integral paris
of an emerging concept that can be termed as Preventive Environmental Management
(PEM). PEM can be defined as that approach to managing rescurce consumption and
environmenlal residuals 1n such a way as to minimize er eliminate generation of
undesirable side effects. PEM takes into account the muitimedia intercannections of
waste and Lhe close relationship between post-consumer solid waste generation and
upstream hazardous waste generation. There are different stages and levels of SWM
in PEM. One of them is the 4R concept.
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2.4 The 4R concept of SWM

Four basic strategies- the four R’s of PEM — exist for minimizing or eliminating
wastes and the risks they enlail are-

Reduce

Redesign

Replace

Recycle

2.4.1 Reduce

This is the technologically simplest strategy: it entails using fewer resources per unit,
as well as using units. Both producer and consumer roles are vital for this stretegy.
The simpler the produci, the fewer variations in product models, and the less complex
a product is, the fewer resources that will be the necessary to manufacture it, and thus,
the fewer residuals emanating from its manufacture. The less complicated a service
the less energy and resulting residuals will have to go into it. Similarly, the fewer
resources utilized by consumers, the less the potemtial for waste: an effective set of
reduction strategies for products and services can be practiced by consumers with no
technological changes involved.

2.4.2 Redesign

Significant poilution prevention can be achieved by redesigning both product and
process. While more involved technolopically and economically than the first
strategy, this approach can yield significant prevemion result.

2.4.3 Replace

Redesign of a product or process may involve subsntuting feedsiock and energy
sources Lo achieve optimal reduction of residuals. Converting to renewable energy and
substituting a non-halogenated solvent for a halogenated one are two examples.

2.4.4 Recycle

Reuse and recycling, both in production processes and in the post-services period
phase, is a proven prevention strategy that generally does not interfere with product
service design or size nor involve sophisticated technology. It is so far the best Solid
Waste Management Option viable in developed, developing and underdeveloped
countries.

2.5 Recycling —an efement of integrated SWM

Maost solid waste management professionals recognize that there is no single, simple
solution to solid waste problems. Instead an integrated approach is necessary
combining the elements of several techniques stated above. Thns solid waste
management is a comprehensive strategy- involving the following elements in a
hierarchical manner:
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« Reducing the volume and texicity of the solid waste that 15 generated,

¢ Recycling or re-using as much as possible of what is generated;

¢ Recovering energy from the remaining waste through combustion systems
equipped with the best available pollution centrol technology, end

¢ Utilizing landfills with adequate entvironmental controls

2.6 Basic Approaches of Recycling in developed countries

There are basic two approaches to recycling of solid wastes in developed countries.

They are-

+ The first involves separating recyclable materials by the waste generator and
separately collecting and transporting these matenals to recycling markets.

» The second involves collecting rmxed wastes or commingled recyclable matenials
and separating them at a central processing facility.

Prior separation of recyclable materials has the advantage that other wastes do not
contaminate the materials, However, this requires the waste penerator (eg
householder) 1o separate the wastes correcily and store them in separated form Also
the generator needs to transport Lhe separated material to recycling centers or separate
or compartmentalized collection vehicles need (o be used. Key factors in success of
pre-separation efforts are the cooperation and willingness of the generator Lo
participate in the program over the long term, and the additional colleclion and
transpor costs that may be required.

The second approach consists of the construction of a new local processing centers or
materials recovery facilities i.e. central processing plants. Some plants process
segregated recyclable: other separate mixtures of plass bottles, aluminum cans,
plastic wastes; still others process mixed residential or commercial wastes, separating
the recyclable materials. Undoubledly these piants are highly expensive and
sophisticaled technology-oriented The success of these plants depends on the
processing costs and the guality of the recyclable material produced.

2.7 Recycling Phenomenon in developing and upnderdeveloped countries

There is & different point of view of recycling solid wastes in developing end
underdeveloped countries. These are due to socio-economic characteristics of people
in these countries. Actually in resource-scarce Third World cities, much consumption
ts frugal and waste of all kinds are extensively exploited by poor people and by small
and large formal and informal recycling and other industries Some aspecls of solid
waste recycling in these countries are described in the following paragraphs.

2.7.1 Resource Recopnition

A new philosophy of resource management is beginning to transform in solid waste
management worldwide especially in developing and underdeveloped countries, It is
grounded in what can be called “Resource Recognition’ Most waste materials can
be regarded as upusual resources, so environmentally sound waste management
entails the reduction of waste in production and distnbution processes and the

CHAFIER TRO-LITERATURE REVTEW &



enhancement of re-use and recyeling. Resource recognition has become an alternative
thinking which seems to be more effective in Third World countries because its
approach is o social betterment of poor people. It includes-

» Assisting poor people whose livelihoods depend on wastes o do safer, more
acceplable work;

s Promoting the separation of wastes Lo facilitate more thmough or more efficient
recyching,
Developing community/private sector/ municipal parinerships,
Furthering environmenial education, and

» Pragmanc accommodation of informal activities in waste recovery and recycling.

Wasie avoidance, wasle reduction and recycling are the principals by which the
industrialized countries are mean while trying to cope with their mountains of reuse.
In many respecis the concept has still not been implemented in practice, above all as
regards waste avoidance and recycling.

The recovery of materials before they enter the waste stream has the grealest effect on
reducing the volume of municipal solid waste. Soine examples of recovery includes
sirecl peddlers collecting paper, plastic residues, broken bottles, aluminum and other
metal residues from residential aregs and also from industries. Sonting and recovering
materials at intermediate transfer stations also reduces the volume and therefore the
cost of final transporl.

I most Develeping countries material recovery and recycling from the inorganic
fraction of municipal solid waste has been practiced for quite some time. However, it
i5 imporiant to realize that in the case of developing countries the reduction of the
amount of solid waste to be disposed of has vsually not been the main reason for the
existence of exiensive recycling activities. These have mostly been carried out by the
informal seclor which is driven by the larpe number of unemployed and unskilled
labor on one hand and the existing but often unprediclable market for recovergd
inorganic material on the other Although organic waste possesses the major portion
of generated solid wasles, there are very limited fields of organic wasie recycling in
these countries.

2.7.2 Recycling Pattern of Domestic Waste

In the developing countnes recycling and reclamation are being strongly prompled for
congervation of resources and prevention of environmental degradation. Whilst
exicnsive recycling is being practiced in the poorer pans of the developing country,
recycling is not a part of national waste manageinent plan. The recycling pattern of
solid waste 1s more or less same in most of the developing countries. For example, in
Bangladesh waste of some market vahie are being reclaimed or salvaged in four
stages. In the Mirst stage the streel/announced hawkers purchase the source-separated
items. Salvage activities have some economic incentive and are in praclice in all
kouseholds of low to average income. The second stage waste is salvaged from the
waste bin end dumpsite by two types of actors, one picks from the waste bin called
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waste bin tokal and other one picks from the dump site called dump tokai, Their
scavenged items include broken glass, cans, card board, waste paper, rags, plastics,
metals and miscellaneous commercial wastes discarded by the houschold. The third
stage of this recycling trade is dominated by various types of buyers. All the items
purchased and retrieved from the households, waste bins and dumpsites by cne way or
ather come to these buyers. In the fourth stage two types of manufacturers, they are
larpe formal manufacturers and small informal manufacturing enmterprises. These
manufacturer are creating the demand of recyclable marerial which acis as 2 drniving
force behind the extensive collection, processing and recycling by the informal sector.

2.73 Quantity and Characteristics of Solid Waste in Selected Asian
Metropolises

According to a study of Blnde {1990, p.17) it has been found that quantity and
characteristics of solid waste depend wpon number of factors such as food habits,
cultural traditions, socic-economic and climatic conditions. Refuse characteristics and
quantity vary not only from ¢ity but even in the same city itself, from area to area and
also seasonally. Table 2.1 shows the companson on the characteristics of solid waste
in Asian Metropolises. Another study of Cointreau {1985, p XI) showed that Lhe
nature of mumcipal solid waste is a function of relative consumption and production
activities within countries, according Lo their stage of economic development. Table
2.2 shows range of mumcipal refuses generation rates, compositional values, and
density charactenstics for cities in countries of low-income, middle-income and
industrialized.
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Table 2.1 Comparison

on the Characteristics of Solid Waste in Asian

Metropolises

City Dhaka Bamhay Bangiok Manila Smpnpore Tokyo

Area (Km") I4# 466,35 1,568.74 636 618.1 599 73

Fop. {m) 451 '8 | #2481 f6i T.56("38) LE1 (8T B 35{'87)

{87}

Refuse Comp (%6)

Moisiure 47 .55+ 40 59.1 4.6 53.4 47.9

Comhustible - 22 357 kLR iR 450

Incombustible - 38 5.2 236 I3 8 7.1

Physical Comp

(%)

Paper 1054 10 13.9 14.5 283 4210

Glass 0.3# .2 20 2.7 57 1.2

Metal 024 0.2 1% 4.9 48 1.2

Plastic 0.2 2 11.0 1.5 11.8 2.5

Textiles 114 36 6.9 1.3 33 3.8

Wood/zrass .44 20 1449 7.7 d4.4 47

Food wastes 83.0% 20 365 318 29

Ash/soil 4.24 38 12.6 6.0 2.0 0.1

ODthers o 1# 7 0.4 236 5.0

Refuse  Density 630 325 330 330 210 185

(kgl'r m3‘|

Low Calorie - S00-1(00) 1130 1458 1333 1893

Value (Keulke)

Waste Greagration O47H 0 50060 0.88 .59 0,98 1.44#%
| {Kg/cap/day)

Sources: # UNDP et. Al, (1992)
Bhide {1990)

From the above table some points can be noted that are worthy to plastic waste
recycling in Asian cities including study area Dhaka:
a. Physical composition of solid wastes in Dhaka City shows the very low presence

of paper, Plastics, and metal indicates extensive recycling of these components of

the refuse

b. The ratio of paper, glass, metals, plastic, rubber etc. are decreasing graduaily with
the decrease of economic state. In Tokyo Lhe proportion of plastic is 8.5% whersas
in Dhaka the proportion is 0.2%. From this we can say that volume of Non-food
item in Lhe urban solid waste is directly proportional to income of that area
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Table 2.2 Patterns of Municipal Refuse Quantities and Characteristics for Low,
Middle and Industrialized Countries

Characteristics Low Income | Middle-Income | Induostrialized
Countries Countries Countries
Waste Generation {kg/cap./day) 0 4-0.6 05-09 0.7-1.8
Waste Densities (kg/cubic meter) 250-500 170-330 100-170
Moisture Content (% of wel 40-80 40-60 20-30
weight at point of peneration)
Composition (% by wet weight)
Paper 1-10 15-40 15-40
Glass, Ceramics 1-10 1-10 4-10
Metals 1-5 1-5 3-13
Plastics 1-5 2-6 2-13
Leather, Rubber 1-5 - -
Wood, Bones, Straw 1-3 - -
Textiles 1-5 2-10 2-10
Vegetable/Putrescible 40-85 20-65 20-50
Miscelianeous inert 1-40 1-30 1-20
Particle size{ % greater than 590 5-35 - 10-85
)

Source; Cointrean (1985, p. xi1)

From table 2.2 several conclusions can be drawn regarding plastic wastes of low

income countnes:

a. Waste densities are high, generally two or three times higher than industrialized

countnes,

b. % by wet weight composition of plastic wastes is comparatively lower (1 1o 5%)
in low-income countries. But practically the number of plastic product used in
these countries is large. As plastic products are light weighted, their vigorous use
is not comprchended by the staled composition This low numerical value is also
an indication of extensive recyeling of plastic wastes in these countries

2.8 The Basics of Plastic Recycling

2.8.1 History

First invented by Alexander Parkes in 1860, plastics have only been used widely in
the past few decades. Plastic production worldwide now exceeds 80 million tons a
year.

2.8.2 Delinition

According to Webster’s dictionary, Any of varicus complex organic compounds
produced by polymerization, capable of being molded, extruded, cast mto various
shapes and films, or drawn into filaments used as textile fbers.

The term “plastics” encompasses organic materials, such as the elements carbon {C),
hydrogen (H}, nitrogen (N}, chlorine {Cl) and sulfur (8), which have properties
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similar to those naturally grown in organic materials such as wood, horn and rosin.
Organic materials are based on polymers, which are produced by the conversion of
natural products or by synthesis from primary chemicals coming from oil, natural gas
or coal

2.8.3 Some Properiies of Plastic

Plastics are strong, waterproof, lightweight, durable, microwavable, and more resilient
than glass. For these reasons they have replaced wood, paper, and metallic matenials
in packeging and other applications. 1n short, plastics are polymers ~long chaing of
molecules made up of smaller molecules called monomers The polymers are made in
large vessels under special conditions of temperature and pressure, using special
catalysts, At this stage the polymers are 1o the form of resin pellets or powder.

Plastics generate loxic by-products when bumed and are non-biodegradable when
landfilled, they also take up 30% of lendfill space even though Lheir weight
percentage in only 7% to 9% Recent research has found (hat paper dose not degrade
in landfills either and because of compaction in the garbage tnick and in the landfills,
the orginal volume percentage of 30% in the kitchen waists basket is reduced 12 % to
21% in the landfill, 1n edditions, plastics foul the ocean and harm or kil marine
mammals Other problems in clued the toxic chemicals used in plastics
manmufacturing, the reliance on nonremewable petroleum products as their raw
material, and the blowing agents used in making polystyrene foam plastics, such as
chlorofluprocarbions (CFCs), which cause ozone depletion. CFCs are now being
replaced by HCFC-22 or pentane, which does not deplete the ozone layer but does
contribute to smog. For these reasons, recycling appears to be natural selution to the
plastic disposal problem,

2.8.4 Plastic Recycling

Piastic Recycling is still a relatively new and developing field of recycling It is
considered to be extremely effective materials to recy¢le for two primary reasons.
First. There are projected to be more and more uses of plastics in our everyday
products. Given this, the demand for raw matenals will increase and recycled plastics
will serve as a necessary source. Second' Most plastics do not break down with
recycling. The recycling process does not shorten the grains, strands or fibers within
the material and consequently does not reduce its strength. Other materials do not
have such positive recycling qualities.

Virtually all types of plastics can, in theory, be recycled. Most plastics are recycled
into same type. Ofien recycled product is of slightly lower quality than that of virgin
material, which means it can’t always be used in the same way. Food regulations in
many countries, for example, prevent recycled plastic being used in food containers
{although recent developments in technology have lified this restraint for recycled
PET- one by sandwiching used PET between two layers of virgin material, and the
other by breaking the polymer down into monomers and then repolymersing it inte
new PET).

Different plastics can be recycled together to produce a mixed plastic. Currently, this
i5 of limited use because of the difficulties with quality control and consistency. New
technologies are, however, under development that may see the commercial
development of a product, or range of products, utilizing mixed plastic and cellulose
CHAPTER TWEO-1ITERATLIRE REVIEW 11



fibber (from vegetable matter). An essential requirement of al recycling is careful
sorting. The plastics industry has development a resin identification code to aid this
sorling. It is important to note that the code does not imply that a product using it is
going to be recycled, or even that it is recyclable-it simply identifies which resin the
product was manufaciured from. Currently a very high propertion {90%) of the
wastes generated during plastics product manufacture are recycled by the
manufaciurer, or a contracted recycling company

1.8.5 Types of Plastic Recycling from different Points of View

With advancement of technology for reprocessing of collected plastic wastes,
improved collecting techniques of waste and hygienic landfill disposal, the waste
generation as municipal waste is becoming less with years. It is anticipated that the
waste in the open dump vards will be reduced signtficantly in near fuiture. Polyolefins
constitule the majority of plastics in disposal area followed by slyrenics and polyvinyl
chloride polymers. The mixlure plastic waste hes to be separated effectively for
effective utilization for recovery of economic value. The more popular lechnique is
the sinkfloat method. Plastic mixture containing high-density polyethylene {HDPE),
low density polyethylene (LDPE), polypropylene (PP}, polystyrene (PS) and poly -
vinylchloride (PVC} is normally subjected to separation using water {Sp. gravity 1)
waler-alcohol mixiure (Sp. gravity 0.93, 0.910) and salt watcr {Sp. pravity 1.20).
Polymer having higher specific gravity normally sinks while polymers having lesser
specific gravity flosts. Therefore the abundantly available PE plastic product could be
separated from the rest of the plastic wastes using these techniques.

Plastic wastes could be reprocessed or recycled for recovery of economically valuable
products. The post consumer items made from PET and HDPE resins have found
reliable markets within the US and in Asia. The various recycling sleps arg primary
recycling, secondary recycling, tertiary recycling and quartemnary recycling. Primary
recycling is normally camed out for uniform and uncontaminated plastic waste.
Secondary recycling utilizes plastic waste not suitable for direct reprocessing using
slandard plastic processing equipment. Tertiary recycling is adepled to produce useful
chemicals from plastic waste, whick would otherwise have to be incinersied or
disposed of by land filling Quarternary recyeling is carried out for recovery of energy
from combustion of solid plastic wastes. All these categorization are based pn
chemical engineering point of view.

Primary Recycling

In order Lo be reprocessed plastic waste has to be ground to 2 particle size close Lo that
of virgin resin. Scrap plastics are subjected to crycgenic gnnding using liquid
nitrogen to get pellets or granules suitable for processing Rigid PVC, Aexibie PVC,
agglomerated PVC, polyethylene and polyurethane are subjected to cryogenic
grinding before reprocessing. With primary recycling only thermoplastic waste can pe
directly reprocessed. It can be used alene or most often added to virgin vesin at
various ratios. The main technical problems encountered in primary recycling are:

1. Degradation of the material due to repeated processing, resulting in a loss in such
propeflies as appearance, chemical resistance, processibility and mechanical
characleristics.
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2 Contamination of the reprocessed plastic and

3. Handling of low-bulk-density scrap such as film or foam Low-bulk-density
plastic wastes such as film, fiber or foam may be reprocessed by cryogemc
grinding, followed by extrusion, The reprocessed products include pipe, sheet and
film.

Secondary Recycling

Plastic wastes of various origins can be reprocessed. These wastes inchide post
consumer plastic wasles recovered from municipal refuse, post consumer plastics
wasle obtained from returnsbie packages, mixed industrial plastic wastes. The
limitations of this recycling are the high conlamination with non-plastic substances
(meta), sand) and incompatibility of various plastic present in the waste. The mixed
plastic waste is used as filler in virgin plastic and non-plastic material and as matrix n
combination with jow cost filler. Sandwich stnictures wath plastic waste, as core can
be prepared. Processing techniques of instrusion molding, co-extrusion and co-
extrusion are used. Producis such as shoe scles, luggage handles, seals, toy animals,
bicycle saddles, pedals, doors shops, cable housing and aute parts are produced by
secondary recychng technique.

Tertiary Recycling

Most municipal solid waste can be converied into an economically viable form using
tertiary recycling. Pyrolysis of solid municipal wastes yield various organic products,
such as pas, tar, light oil, ammonia and liguor, Polymers decompose into monomers
or smaller molecules, depending on their structure and the conditions of reaction. The
waste plastic pyrolyzate, which has low moleculer weight, is similar to petroleum
with saturated and unsaturated hydrocarbens and aromatic compounds but without
sulfur compounds

Quartermary Recycling

Incinerstion of municipal refuse is adopted mainly to reduce the volume of
combustible waste. Inerl residue is formed with high temperature combustion.
Incineration is capable of reducing the weight of refuse by 80% and Lhe volume by
over 90% The residue formed is inert and may be disposed of in landfili. Becausc of
recent rapid increase of cost and energy, more attention has been focused on the
possibility of utilizing energy from the combustion of solid mumeipal and industrial
refuse. Energy recovery from municipal solid refuse is put in praclice with steam
generating incineralors and heat exchangers. The municipal waste conlaining non
combustible components has a calorific value of 4000-6000 Btwlb as compared Lo
11000-12000 BtuAb for coal. The calorific value of the refuse can be increased by the
removal of some non combustible components.

Degradable Plastics

In mid 1980s polymers were considered as macro pollutants with low toxicity and
side effects. The sudden chanpe observed in recent years is essentially due to rapid
development of plastic materials in the packaging industry and to a large merease in
untreated plastic wastes.
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In response Lo atiertion focussed on protection of our environment from solid wastes,
it is now time to develop polymeric systems aimed at serving as materials and which
can undergo degradation at a controlled and predetermined ratc afier the use.
Basically, degradation means loss of properties. In the case of plastics, their loss of
property can occur because of changes in the assemblies of macromolecules, which
form the material, or because of breaking of macromolecules or both. Fragments are
initially formed which can be small cnough to disappear. The breakdown of
macromolecules can be triggered either by a chemical process, such as hydrolysis or
oxidation or by biological agents such as microorganisms or released enzymes or both
(Jayabalan, 1998).

According to Social Point of View plastic and other solid waste can be recycled in
many ways. Ceintreau (1985) categorized three ways in which solid waste can be
recycled:

Level 1: Mainly called Primary Recycling. After sorting and cleaning, discarded
items are reused, repaired or remanufactured Sorting and Classifying in this step is
usually done by hand in developing countries. Tt involves direct reuse of a product of
material without changing its basic form and or function of the item. A common
example is reusing {after sorling and cleaning) a packaging container such as a plastic
can, boitle or box.

Level 2:  Usually called Secondary recycling In this level waste material is sorled,
cleaned, processed and recycled into a new material or product of comparable
composition. For example, polythene bag and other plastic wastes are recycled to
new plastic products like water pot, plate, shoe, glass, toy, container etc.

Level 3:  Basically called Teriary Recycling, Tn this level waste is converled into a
different material or form of energy. Compost made from organic waste, or bio-gas
produced through anaerobic digestion of organic waste is example of this level of
recycling.

2.8.6 Plastic Identification Guide

Many people are confused about which plastics are recyclable. Much of the confusion
results from the fact that a recycling symbol {three arrows) appears on the bottom of
most plastic container’s, thus making it seem as 1f al! of them are recyclable. In theqry
this may be true, but in reality not many plastics containers ere widely recyclable.
There are seven basic kinds of plastics used for most containers, Which kind a
manufacturer used is based largely on the type of product to be centained and the
propertics of the various tesins available. For example, PYC is chemically resistant, a
characteristic which is imporiant for holding detergents and other harsh materials. The
code number inside the recycling symbol help greatly in the task of identifying the
different kinds of plastica, many of which leok similar. The different resins usually
must be reprocessed or recycled separately. Table 2.3 [(a} & (b)) gives us a distinct
picture of different plastics that could be recycled.

2.8.7 Mechanical Process of Plastic Recycling
Plastics may be melded and shaped by many methods, but in every case each kind of
product requires a separate molding tocl {mold or die) Depending cn the product
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Table: 2.3 (3} Plastic Tdentification Guide wilth Recycling Code

Full Name Typleal Producty Featurea Appearance Physical Prupertiey Plastk Code Specinl Applicetiony
PETE Eeitle (solt dnnk-with | Thgh strength Transparent with Tough *, highly resilient Carborated soft drink bottles,
Pohetin lene or without Cade | high resistance gloss’, clear or glick surface’, sem- ngid [ I\ pillow and sleeping bag filling,
gymbol Rhoney, liguer eoloved’, no searas’, . hard to scratch’, sinks 1n o 4 tetile fibers ol
cold medicine, some igection molding b | waler
ovenable food trays, on boltomn or opuque PETE
peanut buiter jars wilh dull finish
HDPE Jugs: mulk, exder, Features Appearancs physical proportics Cnnkly shopping bags, frecser
rarura? (without color) | distilled water ard spring | Chemical and Translucenl matte Slightly waxy to wush’, — \ hags, mitk boitles, bleach
High densjry waler *, botttes; jues moishre fenish (ol shiny) setii-tigd m Heable’, ZI bottles, huckets, nigid
polyethyknc {not clear), rubbing resislant tough dose ot crack when — agneulmral pipe, milk crates
gleohol, larpe vinegar, bent”, scratches w some elc,
grocery bags. degree *, floats 1n water. HDPE
HDPE colored Bottles: laundry & dish | Chermical and Chpaque matte finish Slightly wey to touch;
High density detergent, fabne softner, | moisture (ot shmy) serni igid w flexible,;
polyethylens salirie solution, hleach, Tesistant, lough does nol erack when beat,
melor ol and anllresre seratches o some degroe,
Boats in water.
FVC Bottles inported Hardy, chemical | Con be irinsparent, Torgh; very smooth Electrical conduit, plumbing
Polyvinyi mincrul water, salad resistant transiucent, or opague | surfaces; forms opague pipes and fittings, blister
Chloride dressing, salad and (eclorad, usually ph | white Lne when hent; % ;\ packs, wall claddmg, roof
vegetable oil, floor gloss), hottles bave sermi-rigad: seralches —> sheeting, bottles, garden hose,
polish, mouthwash, seams: clear ottles eazily, sinky inn waler. v shoc acleys, cable sheathing,
Jirquor, sorme transhacent sometimes have famt blood bugs and tubiog, walch
pharmaceutical bottles, blue Lint; bottum has SITAPS &l
boltle liners and cap blowmaliling stmle
coatings, blister pack
“buabble™ for banenes,
tilo and dramage pipes.
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Table: 23 (b} Simple Tests to identify Recyelable Plastics

Tent PE FP YL

In Water Floats Floais s1nks

When burming with | Blue Flamg, with | Yellow Flame Yellow Sooty Flame

vellow lip blue basc

Smell Like Candle Wax | Like Candie Wax but not Hydrochloric Acid
us sirong as PE

Scratch with Yes Mo Nao

fingzrmail ?

Saource: Appropriate Techrology, Vol 23, No. 3. p. 35, December 9%

Injection moldig: This is the most popular and most effective plastic processing
mcthod With the use of injection melding machines, small or large products may be
manufactured, usually using thermoplastics in granular form as the raw material.
Nowadays thermosetring plastics and even rubber compounds may be injection
molded as well. Injection molding is economic in large-scale production. Tt is
applicable for specially shaped objects such as cups, toys, plumbing pipes, wheelic
bins etc.

Lxtrusion: This is a continuos process using extruders for the manufacture of
thermeplastic profiles, products of indefinite length {(cut according to reguirements)
with vanous cross section shapes (according to the die). In the plastic recycling
industries, it is mostly used for cable insulation and sheeting, for the manufacture of
pipes and hoses, sealing, etc., as well as for prefabricated sheets and sheets and films
used for shaping products.

Several steps are involved in the recysling process-

* The plastics destined for recycling need to be collected This may be from a
manufacturing site, a commercial operation seeking to dispose of bulk packaging,
such as pallet wrap, “drop off” points such as schoals, er from residents, via a
kerbside collection.

» It then must be transported t¢ a recycling plant,

* [t must be soried into types that can be re-processed logether,

* It must be cleaned to remove dirt and other contaminants. This is often done by
cutting the plastics into small flakes and putling these fAakes through a washing
and drying process,

» The flakes must then be converted into reusable gramules.

¢ The granules, or pellets, can then be used to make new plastic products using the
plastic processing method mentioned in the carly paragraphs.

There are often considerable costs involved in the collection and sorting phases and,
combined with the limited demand for recycled product, this inhibits the extent of
recycling Buyers and consumers have a critical role here- to raise the level of
recycling, They should look to buy recycled products, or products containing a
pertion of recyclable. Unfortunately, recycling and reuse are not easily accomplished
because each type of plastic must go through a different process before being reused.
There are hundreds of different types of plastics, but 80% of plastic used in consumer
products is either high-density polyethylene or polyeiylene terephthalate. It is not yel
possibly to separale plastic by types because manufacturers do not indicate the type of
CHAFIZEE I'WO-[ITERATLRE B YW 17
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plastic used. Plastic pans of automobiles are still uncoded, so salvegers cannot
separate them by type. Even if recycled polystyrene were separated and could be used
2 a raw material for a plastic recycling plant, such plants have just begun their
activities and it is the time to see their success or failure. For these reasons,
environmenialists would prefer to stop using plastics altogether in certain applications
and encourage recycling at larger scale. A flow-chart (p-19} will give us a clear view
of & common vocabulary of integrated plastic waste management widely accepted all
over the world,

2.2 Plastic Use & Recycling in Bangladesh

Plastic s made of polymers or long chains of homogensous hydrocarbon molecules
that are 5o tightly bound together that microscopic fungi and bacteria that dissolve
leaves, wood, and other organic materials cannot penetrate them. This accounts for
the strength and durability of plastic.

The first commercial plastic, celluloid, was developed in 1869 by a dental plates and
novelty items manufacturer. In 1889, Eastman Kodak began to use celluloid in
photographic film. But now the only surviving commercial use of celluloid is the
manufacture of Ping-Pong balls. In the early 19005 a US Chemist-inventor was
atlempting to make a substitute for shellac and produced a material that was patented
as Bakelite. The real commercial development of plastics began during World War II
for mass production of objects such as plastic bugle canteens and dinnerware. Since
then production of plastic materials has sky-rocked. In the past fifty years plastic
production has increased from virtually nothing to 50 billion pounds equivalent per
annum or about 10 pounds per head for the world population.

The use of polyithene or plastics does not have a long history in Bangladesh. Even a
little over a decade apo people was not familiar with the polythene bags a1 all. They
used bags made of jute, paper and clothe. But in the last decade polythene has mede
its way throughout the country. People buy this ‘cheap’ item to carry their food and
other necessities when they are in a market place They hardly carry any jute bag 1o
vegetable market. The polythene shopping bags came to Dhaka markets only in 1982,
But within a year it spread all over the country Factories to manufacture polythene
bags were established in the capital city as the demand increased rapidly. The first
polythene factory-Islam Plastic-was established in Begum Bazar in Dhaka in 1983,
The factory had daily production capacity of 0.15 tons; now the capacity is 3.5 tons-
indicates the growing demand of plastic products in the country. In 1983 the country
had only two formal polythene bags and plastic factories. At present they mumber 271
in the counry with about 200 in Dhaka City alone Tn average a factory produces 5
tons of polythene and plastic materials (Shahriar, 1996).

Nearly 4.5 million used polythene shopping bags are dumped in Dhaka city every
day. Of this only 20% is cleaned from the city dustbins and the rest 80% go into the
drains, manholes, ditches, sewerage systems and in the open places. And Lhe attack of
polythene ultimately affects our health and environment. Despite the waming about
the polythene and plastic materials and hazards they create their use is on the increase
at an alarming rate, According to a study of Environment and Social Development
Organization (ESDO) and Center for Sustainable Development, on average a family
CHAPTER TWO-1 ITERATURE REVIEW 1%



INTEGRATED PLASTICS WASTE MANAGEMENT

A COMMON VOCABULARY
RECOVERY
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MATERIAL ENERGY
RECYCLING RECOVERY
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I
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LAND: WITHOUT
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Source: ECE/CHEM/ 104 p-42
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in Dhaka city collects six polyihene shopping bags every day and throws away four of
them in the streets, drains, manholes, canals and anywhere else. Only 10% used
polythene bags are thrown in the designated places. There is no proper facility for
disposing of the used polythene bags. In Dheka these are simple burned in the open
field in Islampur, Jatrabari, Lalbagh arcas.

But the solulion came forward 0 overcome the problems of plastic waste is the
recycling of these plastic wastes in informal plastic recycling industries of Dhaka city.
Actually plastic wires, polythene bags and PVC products are now a part of rural znd
urban life. The old and used plastics can be easily remolded to produce new producrs.
The prices of varicus types of old plastics and rubbers are dependent on the quality of
materials. The old plastics deteriorate with age and the number of times these are
remolded for new products. There are about 3000 formal and informal factodes and
shops in Dhaka engaged in manufacturing and dealing plastic preducts. According to
an estimate more than 10 million plastic bags are now being produced every day in
the country {(Shalique, 1992). The used polythene bags are being salvaged and
corrverted into alternative plastic producis The recovery and recycling of plastics are
cantributing towards the reduction of anticipated plastics related to environmental
degradation. 1t has been estimated that more than 90% of the plastics are being
recycled {Ahmed, 1996)

Though there are some controversy about the actual mumber of formal and informal
plastic mdustry, their production, mumber, amount of plastic recycling, recycling
industries etc., it is understandable that there is really need of plastic recycling
industries in order to prevent environmental degradation es well as solid waste
management.

2.10 Eziting Environmental Policy / Aetions of Bangladesh in Industrial Seetor

2,111 Intreduction
Integrated environment and sustainable development have emerged as the greatest
challenger all over world and there has been much talk on environment !l around us.

Given the present state of industtialization in Bangladesh, industrial pollution is yet to
assume major significance comparable to that prevailing in most of the developing
countries.

[The Government of Bangladesh has underaken the National Environment
Management Action Plan (NEMAP) in 1994 and the NEMAP process has become a
pioneening initiative in developing an action plan based on issues and concerns
identified largely by the people and NGOs, as well as different government agencies
Moreover, national and international development agencies working in Bangladesh
are also making efforts for environment conservation. ]

~Like many other third world countries the small and medium enterprises dominate
Bangladesh’s manufacturing and service sectors. The manufacturing sector has 497
large industrial enterprises, 1302 medium industries and 38000 small industries,
besides 444,000 cotlage indusiries except sericulture and Handloom Corporation
during 1987-1990 (BBS). Among the small industries (SIs) rice mill, flour mills,

CHAITER TWO-LIIERATURE REVIEW 0



bakery and biscuits, light engineering, metal products, automobile repairing shops,
confectionery, leather products, wooden furniture, rubber and plastic products
occupy the major shares. The majority of small enterprises are located in Dhaka and
Chittagong. These ere scatterdly located except a few industrial and BSCIC industrial
estates. The SIs have enormous potentiality in Bangladesh in the backdrop of cheap
labor force, less technological base, availability of natural resources and above all
(Governments liberal industrial policy

Sks generate effluent, emission and solid wastes that create poliution problems for air
and water. There is noise and odor problem too. Qutfow of wastewater, emission and
solid waste from SI units may be small but it constitutes a large quantity if ore
encompasses the large amount of SIs,

2,10.2 Relevant Policies for controlling Industrial Pollution

Government of Bengladesh (GoB) is aware of the industry related environmental
pollution problems and it has launched several policies, strategies and programs to
reserve the process of environmemtal degradation. These policies and programs ere
targeted at strengthening the legal framework and capacities of (he concerned
government agencies in the fields of environmental management and pollution
control.

There are two basic polictes:
i} The Environment Policy and
i) The Industrial Policy

Government of Bangladesh appreciates the need for economic development to be
based on the principles of sustainability. Tn eddition, the econamic development
policies are being formulated to integrate the objective of poverty alleviation, sound
environmental management and conservation of natural and ecological resources.

The basic objectives of the Environment Policy are:

- Sustain the ecological balance and ovemll progress of the country through
protection and improvement of the environment. .

- Ensure sustainable, long term environmentally sound development in all sectors.

- Ensure sustainable, long term and environmentally sound utilization of all
rexourCes '

- Identify and control all activities that pollute and degrade the environment.

- Actively associate all environment related interpational initiatives Lo the
maximum possible extent

- Adopt phase-wise comective measures by industries for pollution control.

~  Prepare Environmental Impact assessments (EIAs) for particular groups of new
indnstries in public and private sectors, as per EIA Gnidelines,

- Ban establishments of industrial units, which cause environmental pollution; close
such existing industries in phases and discourage use of goods produced by
polluting industries through introducing environmental sound alternatives to such
products.

- Assist the development of environmentaliy sound technology and eNCOUTRge
relevant research and extension activities.

CHAPTER TWO-LITFR ATURE REVIEW 21



Industrial Policy

In 1991 the Government of Bangladesh (Ministry of Industries) prepared & new
industrial policy with the major objectives to address the shortcomings in industrial
development in Lhe country, experienced during the preceding years. The new policy
was published in 1ts final version in December 1992,

The leading objective of the new policy is to eliminate past drawback in industrial

development and to activate industrialization. In this regard the new industrial policy

has Lhe following main objectives:

- To adopt appropriate strategies and take actions to develop efficient and
competitive industrial bases,

- To accelerate the growth of export oriented industres through appropriately
designed export strategies and financial incentives.

- To expand the small industrial sector to alleviate poverty, generate income and to
create employment opportunities.

Strategies

In order to expand the scope of environmental management and to strengihen Lhe
powers for achieving it, the government issued the Enviranment Pollution Control
Ordinance in 1997,

The Ordinance provided for the establishment of an Environmem Pollution Control
Board, policy for formulation and proposing measures for their implementation. In
1982 the Board was transferred to the Department of Environment Pollution Control
{DEPC). Four Divisional DEPC offices with laboratories were established in Dhaka,
Chittagong, Khulna and Bogra. '

To strengthen the legal basis for environmental management, to promote sustainable
development, to strengthen and define the powers of the Department of Environment

{DOE), a new Environment Conservation Acl, 1995 came in to force from June 1,
1955,

The salient features of the Act are, inter alia, as under:

- Co-ordination of the activities of any authority or organization having afms and
objectives similar to those of Lhe Act.

- Taking safety measures and decision and giving necessary directions to guard
against possible accidents that may cause environmental degradation and
pollution.

- Examining any place, premise plants, machinery, production or any other process,
ingredient or substances. With 2 view to develop environment it is necessary to
issue necessary orders and directives 10 concerned agencies and persans for
environmente| pollution abatement, control and reduction.

- Advising Government to ban those production processes, substancex/materials
that might cause environmental pollution

CHAFTER TWO-LITERATIIRE REVIEW 1z



-  Declaring environmentally degraded areas as ecologically critical.
- Issuing envirenmental clearance to industries and other development activities,

A summary of the institutional arrangements for control of industriai pollution in
Bangladesh is as follows:

The Faclorics Act, 1965

Provides for the adoption and approval of layout plans and designs of buildings in
which industnal/mamufacturing units can be located Also includes requirements for
treatment of industrial effluents before discharging into water and purification of dust
and fumes before emission into air. Any manufacturing unit employing ten or more
workers {with or without use of power) is required to be registered under Faclories
Acl, 1965 (Act 1v of 1965) with the office of the Chief Inspector of Factories and
Establishments, 4, Rajuk Avenue, Dhaka (Phone: 955546, 9568068). The Act is
primarily to regulate the working conditions and to ensure safety measures in the
factory.

Ministry of Environment and Forest (MoEF)

The apex body responsible for the protection of euvironment in Bangladesh. k co-
ordinates the environmental management activities between itself, DoE (which is its
subsidiary department) and other relevant sectoral ministries and government
agencies, such as, ministries of industries, energy and mineral resources, water
resources, agncutture, fisheries and livestock, land etc.

Department of Environment (DoE)

The functions include iiatsoning with related environmental suthorities or
associations, giving environmental clearance to the newly established industries;
conducting inquiry into environmental problems or allegations of industrial pollution,
advisiug and where necessary directing any person engaged in the import/expon of
hazardous materials, undeniaking any other measures necessary for conservation and
improvement of environment and for the prevention of pollutiorr. All industries set up
will require a cemificate in response of proper arrangement for anli-poliution and
safety measures from the Department of Environment, Poribesh Bhaban, Plot no. E-
16, Agargaon, Shere-e-Bangla Nagar, Dhaka.

National Environmental Policy (NEP), 1592

The main emphasis of the policy is to ensure the protection of environmeut and to
undertake development and (o undertake development activities on a sustaineble
basis. It includes provisions to update relevant laws for the purpose of implementalion
of this policy. It serves as a basis for chalking out detailed action plans for the
protectiou of the environment.

CIAPTER I'WO-LITER ATLRE REVIEW ra



Envirenmental Protection Act, 1995

For the first time it includes the mandatory requirements for environmental clearance
for any new industry to be set up. It empowers the Director General of DoE to visit
and examine any place, premises, plant, equipment, process, ingredient and material
wilh the end to protect the environment and direct the appropriate authority or person
to take appropriate measures to stop and control pollution. Also includes detailed
punitive provisions for non-compliance

National Envirenmental Management Action Plan (NEMAP)

Includes a “menu” for a large number of actions and altemative strategies for

environmenlal management, identifies the actors fom public and volumary

ofganizations to carry out suggested actions. The proposed actions include

strenglheming of DoE, capacity building for NEMAP Secretardat in MoEF,

strengthening environmental expertise in other line ministries and agencies assisting

environmental activities of NGOs, environmental awareness programs etc. The

Government’s Fourth Five-Year Plan (1990-95) described the government’s

environmentzl objectives as follows:

- To control pollution and degradation related to soil, water and air;

- Promote environmental fiendly activities in the development process;

-  Preserve, protect and development of natural resource bases;

- Strengthen the capabilities of public and private sectors to mange environmental
concerns as a basic requisite for suitable development, and

-  Create people’s awareness for panticipation in environment promolion activities.

Income Tax Ordinance 1984 (a5 amended in 1996)

Recently amended, allowing tax incentives in the form of accelerated depreciation for
investment in plant and machinery used in the treatment of and disposal of toxic and
environmentzlly hazardous wastes.

Implementing Awhorities of dilTerent Industria! Policies & Programs

The Metropolitan Planning Authority of Dhaka i.e. RAJUK was established in 1956
which was previously known as Dhaka Improvement Trust (DIT). Tt is Lthe main
planning agency in the city. RAJUK has a land-use plan for Dhaka and z mired use
zoning system (the zoning system is not particularly rigid and aflows a mix of
different uses) is usually employed as a regulatory plan, As for development comtrol
measures, each industrial establishment has to obtain planning permission from
RAJUK and follow certain setback rule, height regulalions and floor area mtio. The
department of Environment and Pollution Control (DEPC} s responsible for
environmental quality in the city and asks for Environmental Impact Assessment
{E1A} for the polluting firms. RATUK recently prepared a strategic plan for the city in
1995, known as Dhaeka Metropolitan Development Plan (DMDP) for the period 1995-
2015. DMDP has three main components; a structure plan, an urban area plan and a
detailed area plan. This plan if implemented will be the puidelne for future
development of the city. The DMDP strategic plan, however, does not presume to
embrace an economic plan or sirategy, rather to adopt policy, which seek to siructure
CHAPTEX TWO-LITERATURE REVIEW 14



and reinforce econemic growth by iniegrating that growth into overall development
strategy. The policies relate mainly to locationai issues and as such seek to inform
existing private sector business vested interest groups, would be investors, and the
public seclor of DMDP’s intention. It has set out locational priorities, related
infrastructure investment programs, and inducement and conditions for industries in
relation to its mam policies and programs (DMDP, 1995)

In Dhaka City Regicn, there exists a number of institutions for planning and
promotion of industnies The Ministry of Industry, Board of Investment (BOI),
National Board of Revenue (NBR), Export Promotion Bureau (EPB), Bangladesh
Export Processing Zone Authority (BEPZA), Dhaka City Corporation {DCC), Dhaka
Water and Sewerage Authonty (DWASA), Dhaka Electric Supply Authority (DESA),
Public Works Depariment (PWD), Telegraph and Telephone Board (T & TB), Roads
and Highways Department (RHD), Local Government Engincering Depariment
(LGED}, Titas Gas (TG) are important government agencies in this connection other
than RAJUK and DEPC. Other government agencies include Bangladesh Chemical
Industries Corporation (BCIC), Bangladesh Stcel Industries Corporation (BSEC),
Bangladesh Textile Mills Corporation (BTMC), Bangladesh Jute Mills Corporation
(BIMC), Bangladesh Sugar and Food Industnes Corporation (BSFIC), Bangladesh
Forest Industries Development Corporation {BFIDC), Bangladesh Small and Cottage
Industries Corporation (BSCIC), Bangladesh Handloom Board, Ministry of Textiles,
Depariments of Textiles, Ministry of Jute, Department of Jute, Tariff Commission,
Privatization Beard and Ministry of Commerce. There is considerable overlap in
terms of responsibility between many of these agencies and the lack of proper
coordination and integration is one of the impediments to the industrial development
process in the metropoltan region In spite of the government’s various attempts to
promote industry by land-use and infrastructure investment policies, it has been clear
in recent decades that many industries have chosen to locate in areas other than the
industrial estates or industrial satellite towns. Often firms have developed in an
unplanned manner ini different areas of the city {Hasan, 1998)

It is also important to state that, the different environmental policies/actions are
applicable only to larger establishments with over 10 workers and therefore does not
targel informal sector establishments. USAID is the only foreign mission concertedly
involved in activitics related to the issue of environment and working condition in the
mformal sector, through a Comparative Risk Assessment project in Khulna, and to a
lesser extent a program called FOBS (Job Opportunities and Business Support). There
are few NGOs working in Dhaka directly with informal establishment owners and
employees to increase awareness and encourage changes in the work place to ensure
the health of the workers (E Child, 1998). Thus at present there is no specific policy
regarding NGO participation in development activities especially in case of plastic
recycling industries. The involvement of people from different walks of life is
necessary to make all the segments of society conscious of environmental problems. It
is therefore desirable that government should encourage the NGOs to play an active
part in environment sector

In the case of plastic products, in October 1993 the Government of Bangladesh
decided to ban the production of polythene bag outside the Export Processing Zone
(EPZ) Tt promulgated a legislation to be effective from January 18, 1994, The usc of
polythene bags as mursery pots was permitted under this new legislation. But on
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Janwary 13, 1994 the Prime Minister declared that time frame for the ban on
polythene production outside the EPZ would be extended bevond January 18, 1994,
This brought some comforts to the polythene manufacturers. They were further
plcased when a cabinet meeting on January 24, 1994 postponed the implementation of
the ban for an indefinite period. With government decision to restrict polythene
production {not implemented) the production of polythenc fell dramatically-from 5
tons to 2 tons In each faclory. But the production came to its original position when
the proposed restriction was postponed for indefinite period,

Therefore, there is no government policy found about plastic recycling industries, as
these are mostly informal,

2.11 Awareness of Environmental Management in Bangladesh

The Environmemntal Movement in Bangladesh today is one and half decades old. One
of the most imporiant gains made during this period is the consensus that has emerged
with regard to the major environmental issues, which the country has to tackle. This
relates to the need to prevent any further degradation and depletion of the nation’s
natural resources and life support systems of land, water and vegetation, and to
provide all human settlement with at least clecan drinking water, proper waste
management and 3 minimum level of sanitation.

Time and again, the plastic wastes are heid responsible for the pollution of the
environmenl, especially soil, water and air. This is due to the Fact that no chemical
process can take place without by-products and losses- however small the amount
and, one has to admit, it is impessible (o prevent wasle and product residues from
finding their way into environment during the process of preduction and consumption.
With the growth of industrialization and the conglomeration of complete plastic
industries m certain areas (Islambagh, Lalbagh & Kamrangichar), the danger of
degradation of environment and living being became apparent Like vinyl chloride of
plastic causes health effects of lung & liver cancer, depression of central nervous
system & suspected embryioxin

To get “On Top” of the environmental issues, the technical professionals must realize
that the capital spending on environmental control will slowly climb up and hence
command their attention A through knowledge of environmental auditing methods,
current technologies and major literature resources provide the tools for a ‘game plan’
that can lead to ‘winning’ management of the environment with proper regulatory
compliance and technological integrity.

Pollution Control Programs have become a pant and parcel of corperate policies and
culture of corporate giants in the developed countries. The Plastic Recycling Industry
should take a leadership role in co-operating with the government to implement
needed reforms and new precaulions. In Bangladesh, population explosion, high
urban migration, low educational levels and to an extent weak environmental
enforcement have created a special vulnerability, which need to be checked. There
should not be any delay in establishing programs to self-police operations that are
especially hazardous. There should be recurring reviews of hazardous facilities. There
should try to ensure that necded proper equipment, precaution, worker training and
CHAPTER TWO-L1 KR ATURE REVIEW 26



community emergency plans that have to put in place. If public and private sector
companies wamt access to market and materials, then they will have to set new
precedents in co-operating to achieve envirenmental protection Measures such as
these can reduce and control risks, but ultimately the pessibility of leaks, blowouts,
blocking of drains, flash fload, fires and other mishaps will remain,

It is imperative that in the Industrial operation of informal plastic recyeling industries,
there is need for steps to be taken for hazard control/minimization right from the
feasibility study stages. During Process Design selection, stress should be laid on
consideration of intrinsically safer processes Efforts should be made to select the
least hazard route with regard to the overall economics both short term as well as long
term. Before finalizatton of plot plan, ETA should be carried out. This involves
generation, disposal and effect of these factors on the operating personnel and people
living n the nearby area. During the process design stage, hazard and operability
studies should be conducted; the risk analysis of specific major hazards identified
should be carried out During actual cperation of the plant/industry, pericdic safety
audit is also 2 must. Due carc should be taken that the defailed engineering
organizations with pood siandards & Practices can be followed to minimize
cavironmental degradation ¥ should be remembered that a gwood number of hazards
could be removed by using sound engineering practices. Human endeavor has always
been to face a challenge and then find a solution rather than overlooking the problem
The responsibility of urban planners is to maintain the beauty and balance of nature
and the environment can not be overemphasized.

2.12 Plastic Recycling- Experience of some Asian Cities

Some literatures are sorted to get idea and knowledge of plastic recycling practices in
Asia though plastic recycling in the developing countries contrasts sharply with that in
developed countries However, Experience in Japan & I[ndia seems a little bit similar
to the situation of plastic recycling in Bangladesh. So their examples arc stated in the
follewing paragraphs

2,12.1 Experience im Japan

Of all household trash discarded by Japancse consumers in the course of their daily
lives, plastic accounts for about 11 percent of the total by weight and 40 percent by
volume. About 65 percent of the discarded plastic consist of containers and packaging
for food and beverages. Various types of plastic are used to accommodate the need for
diverse functions, which include the creation of a gas barrier, transparency, flexibility
and printability

Also, different types of plastic are ofien used together, or materials such as paper or
aluminum fonl are glued onto the plastics to further enhance functionality For these
reasons, it is extremely difficult to sort and recover single tvpes of plastic from
household trash, The two most important things that can be done to solve this problem
are 1) to avoid over packaging in the first place; and 2) to avoid using muitiple
Plastics ot complex materials Still, containers and packages made of multiple plastic
and complex materials continue to be discarded  Therefore, the practical policy that
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has been adopted in this field is to begin with the things that can be recycled. In 1995
the Package Recycle Law was enacted with the prowision that PET (Polyethylene
telephthalate} bottles would be collected and recycled along with cardboard boxes,
paper containers and glass bottles beginning In April 1997.

THE HIGAHIS-MURAYAMA EXAMPLE

Most of the transparent plastic battles used for beverages are made of PET They
usually weigh about 50 grams apiece Being heavier than plastic wraps or bags, they
are also easy to separate from household trash and to clean. Fortunately they are also
easier to recycle than many other kinds of plastic because the recycled resin doesn’t
degrade as much, making it easier to reuse. [n 1953, the Japan PET Bottle Association
and a private company called with PET Bottle Recycle built and began cperaling a
PET bottle recycling facility at Nishi-Tsuboyama Tndustrdal park in Tochigi
Prefecture. The facility has a processing capacity of 5,000 tons per year. Currently,
PET bottles collected pnmarily from local governments in the Kanto area are reduced
in volume and brought to this facility for reprocessing into pellets of reconstituted
resin. The rapidly growing bedroom suburb of ldigashi-Murayama {population
136,000) 1n western: Tokyo provides a good example of how this system works. City
collection trucks visit every household twice a month to collect PET bottles, which
are sorted and reduced in volume with compression presses at an intermediary facility
beforc being taken to With PET Bottle Recycle. It costs about $ 440 to transport one
seven-ton load of reduced plastic to the recycling facility. Through this method, sbout
ten tons of PET bottles are collected every moath, accounting for about 80 percent of
ali PET beottles used in the city. The systemn has been effective in reducing both the
amount of general household trash and the amount of money spent by the city to
cover the administrative costs of handling garbage. The secret to Higashi-Murayama’s
success has been the PR (Plaslic Recycling) efforts of the mayor and other city
officials, who held repeated explanatory mectings over a three-month period to
impress upon the citizen how imporant recycling is in terms of prolecting the
environment. In this way, the municipal administration and the citizens themselves
have succeeded in establishing a cooperative system that has proven very elfective. In
1994, only 35 local governments became actively involved in PET recycling
programs, resulting in the collection of approximately 2,500 tons of plastics (a
recovery ratio of 20 percent). With the promulgation of the new recycling law in
1997, however, the national government has set a goal of a S0-percent recovery ratio
for PET bottle recycling by 2000. If this goal is to be achieved, it is important to
expand Lhe apphcations for the reconstituted resin peliets and establish new plastic
recycling industry. Current applications include packing for futons and use as a raw
material for autometive carpeting, but the actusl amounts involved is very small.
Ideally, the resin should be used to make new PET bottles, but botiles made from
recycled resin have not been approved for use as food containers, either by the U S.
Food and Drug Administration or by Japan’s Ministry of Health and Welfare and
Ministry of Agriculture, Forestry, and Fisheries. Until the safety of recycled PET
bottle & other plastic products is proven, plastic recycling is unlikely to establish a
firm foothold in society neither do the future prospects of formal and informal plastic
recycling industry ([{arada, 1997). Scfl drinks, cosmetics, medicine and food
seasonings often come in plastic bottles. The bottles generally end up in an incincrator
or a landfill site. But they contzin valuable material that can be reused as polyester
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liber and synthetic resin to make & surprising variety of goods-gven ollice supplics,
clathmg and [urnsture {Nipponia, 1999).
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Recycliaz in lapan
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from Plastic Bottles

Soft drinks, cosmelics, medicine and lood scasgniags olten come in
plaslle bollies, The bolties generally end up in an incincrator or a
landlifl site. Bul they contain valuable malerial that can be reused as
polyester fber and synlhetic resin io make a surprlsing variety ol
goods—avan ofljce supplies, clothing and Turnitireeg,
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2.12.2 Experience in India (Waste Recovery in Hombay)

With growing urbanization and increasing per capita consumption, waste is becoming
an urgent socielal problem in many developing cities. As a result, developing
countries have been recovering and using recyclable matenals from their municipel
solid waste for many years The collection of waste mainly take place in towns. The
amount penerated increases with incomes and population. throw-away consumer
behavior is morc manifest in cities, and collecting waste usually becomes easier as
population density grows. In Bombay, 1t was found that about 69 percent of the
disposed of plastic wastes had been recovered from total disposal of 210 thousand
tons of plastic waste in 1993 (Beukering, 1997)

The mecovery of recyclable plastic waste in Bombay is an activity at present mainly
done by the informal sector. Government agencies are almost completely absent. The
larpest group in the inlormal sector 15 the waste pickers & recycling industry. Partly
owing to the increased attention of the media, these groups are generally seen as the
figurehead of recycling in developing countries. Therefore, one would think that what
1§ good for the waste picker & recycling industry is also good for the recycling sector,
This 15 not necessarily the case, Waste pickers are dependent on the recyclable waste
disposed of by households and institutions Policies aiming to improve waste recovery
at source will therefore have a nepative rmpact on the activities of waste pickers and
consequently the plastic recycling industry. This dependence implies a trade-off
between social costs on the other hand and economic and environmental gains on the
other. Waste pickers depend on inefficiencies in society. Yet soctal advantages alse
occur with the improved recovery of waste. Increased unemployment among waste
pickers can be balanced by the growing need for labor in the expanding waste trading
network and recycling industries. Another social pain is that waste pickers do not
have to perform unhealthy work, which has low status, although having no job is
clearly a worse alternative NGOs and policy makers should not resirict their views fo
the well being and functioning of waste pickers.

Cther impertant groups are the penerators of recyclable waste, such as househelds,
institutions and factories. To preveni unnecessary contamination and damage to
valuable secondary resources, early separation of recyclable materials from the main
waste stream is crucial. This improves the environmental performance as the process
of entropy of resources 15 reduced, and less wasie is landfilled or bumned. It also
facilitates & hgher degree of reuse, which is certainly very imporant for waste
management. Since it is often poorer servants and carctakers who gain from this
process, separating waste at source also gencrates social benefits. The main question
remains how the public will respend to policies of plastic waste recycling

As links in the informal recovery sector, the buyers and wholesalers of recyclable
plastic waste receive only limited attention. This trade network forms a solid
foundation for improving the recovery rate of plastic waste. Yet the municipal
attitudes towards informal recycling are discouraging in Bombay in case of plastic
waste recycling. The municipal officers suppon the concept of recycling, but their
plans are at the level of installing composting plants and generating energy from
waste, Local governments can improve informal plastic recycling process provided
their policies build on existing trade networks and take into account prevailing market
forces. Only they can increase recovery rates, subsequently reducing landfill costs.
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Yet, besides policies directly focussed on the supply of recyclable waste, indirect
policies stimulating local demand for secondary materials can be regarded as effective
tools. These demand policies, such as providing financial incentives te informal
plastic recycling industries to use more recyclable or designing government
procurement  specifications to encourage more plastic recycling, can also have
significant positive elfects on the plastic waste recovery ratc
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CHAPTER:03 Research Design & Survey Methodology

31 Intlrud uckion

Outline of methodology/experimental design 1 limited to Literature Survey,
Inventory/Reconnaissance  Survey, Selection of Samplc Size, Questionnaire
Preparation & Survey, Discussion with Concerned Authorities & Local Bodies, Data
Analysis & Representation. The following methodological procedures will be
followed to flfill the objectives of the study and it is shown in a flow diagram,

3.2 Literature Survey

An intensive literature survey will be undertaken to acquire knowledge of plastic
recycling activities by informal sector in developed and developing countries.

3.3 Inventory/Reconnaissance Survey

Imtal inventorics/reconnaissance survey has to be dome to identify the informal
plastic recyclmg industries of Dhaka City. Spatial distribution of recycling industries,
collection of recyclable by different groups from different parts of IDhaka City may be
shown on a map

3.4 Survey Design

Survey design of the study 1s divided into five steps. They are types of survey, sample
size, and data gathering method, type of survey data and location, time & day of
survey.

3.4.1 Type of Survey

A simple Random Survey & Visual Survey has been selected to achieve the
objectives of the study. , - ‘ -

3.4.2 Sample Size

A sample size of 50 respondents (about 16% of total population) hes been pre-
selected from an non-probabilistic homogeneous population (ie informal plastic
recycling industry) of 300 informal plastic recycling industry at Lalbagh, [slambagh
& Kamranghichar [Source: Ahmed, 1994 & Daily Ittefag, Pothae Prantare, 26 Scp.,
1998},

3.4.3 Data Gathering Method

Face to face interview has been selected to gather data using a detaited questionnaire.
Direct Visual observation was done for identifying the problems of 1PRIs and these
problems were noted and photographed at possible positions A sel of problematic
peints have been idemilied and showed in plates atlached to appendices.

3.4.4 Type of Survey Daia

The survey data compriscs a combination of profile data, psychological & behavioral
data.
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3.4.5 Location, Time & Day of Survey

Time selected to questionnaire survey is ofl class hours & days are weekdays and
location is at informal plastic recycling industry of Lalbach, Islambagh &
Kamrangichar, The reasons behind choosing these are that workers & owncrs arc
possibly available at that time period and localion.

3.5 Questionnaire Preparation & Survey

A detailed questionnaire will be prepared & then surveyed to study the problems and
prospects of informal plastic recycling industries emphasizing on difTercnt aspects
such as supply of recyclable, demand for products from recycling, proximity to
market & raw materials, Type of technology used, Cause of choosing location, size
of the plant, number of employee, other raw materials, need for capilal, power supply,
water supply, communication, mode of ftranspor, infrastructure development,
geographic condition, working condition, environmental factors, safety, coping with
problems & some open ended portion to meke respondents parlicipate i
finding solution of different problems related to informal plastc recycling in
Dhaka City.

3.4 Discussion with Concerned Authorities & Local Bodics

Discussion with concerned authorities & local bodies such as DCC, DeE, BSCIC &
others wilt be done for different policy formulation

3.7 Date Analysis & Representation

Computer statistical package for the socizl sciences (SPSS) and MS Excel will be
used as the main tool in analysis of the data. Simple frequencics, percentage and cross
tabulation will be dene for study and GIS Arc Yiew 3.2 will be used for graphical
presentation of the findings.
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CHAPTER:04 THE EXISTING PATTERN OF INFORMAL PLASTIC
RECYCLING INDUSTRIES IN DHAKA CITY

4.0 Introduction

Bangladesh appears to have one of the most efficient plastic recycling systems in the
world, as a result of the economic necessity that is associated with poverty Plastic
recycling started in the late 1960s, using small scale and simple manual machinery.
Economic and social ferces have concentrated all the stages of the recycling process
in the older part of Dhaka City. By the beginning of the 1990s, considerable
improvements had been made in the plastic waste processing and reprocessing
technology based on local resources Consequently, the recyeling rate of both pre and
post user waste had reached almost 100 percent efficiency and thus, no sorlable
plastic of immediate markel value is now incinerated or used for landfill (Haque &
Bell, 1998). However, despite this advanlage n recycling technology, the initial
operations of the system, ie. collecting, cleaning, sorting, washing, loading,
unloading, and transporting the recyclable, still depend on manual means developed
informally in Bangladesh.

4.1 Types of Plastic Waste in the Solid Waste Stream

The term “waste™ is used to indicate all those items which end users need to dispose
of- cither by selling to waste hawkers {if the item has good market value) or to discard
at a waste dump (if the item has insignificant markel value due to its small size or
conaminated condition) Thermosetting plastics cannot be recycled and so attention
was focused on thermoplastic waste. All thermoplastic waste from domestic, hospital,
industrial, commercial and institutional premises is referred to as “plastic waste™ that
are used in the informal plastic recycling industnes in Dhaka city.

Classification based on source: Three ditTerent classes of plastic waste are recycled
in Dhaka City. Fust, Producer Scrap which 15 the relatively clean tnmmings or
rejects, and is readily processed within faciory premises or elsewhere Recycling of
pre-uscr waste within the factory premises is practiced by all manufaclurers of
mecycied plastic preducts. The sccond s Commercial & Industrial Scrap, packaging
or cushioning materizl, reasonably pure and often available in substantial quantities
from garment factories, shopping areas, and assembly plants. The third is Post-
consumer Scrap, found in the municipal sohd waste stream, which consists mainly of
scrap plastic containers, [ilm, utensils, pipes, shoes, slippers, office accessorics,
synnges, saline and blood bags, saline sets, and catheters. This post-consumer waste
15 usually dirly, consists of a mixture of various polymer types, is intermingled with
domeslic and hospital organic waste, and is contaminated with melal, glass, and paper
atlachments and pathogenic substances Post-consumer scrap is labor-intensive to
collect, difficult to sort and clean, and limited after recycling to various low-grade
applications in informal plastic recycling industries of old part of Dhaka City.

Classification based on resin types: Table 4 1 shows the different types which the
sorters (scavengers) and the merchants are able 1o identify and the items which these
comprise, partly based on a literature scarch of the characieristics and uses of differcnt
plastics. The principal plastics recovered in Dhaka, either for reuse or recycling, are
Low-density  polyethvlene (LDPE), High-density  polycthylene ({HDPE},
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Polypropylene (PP}, Polyvinyl Chlonde (PVC), Polystyrene (P5), and Polyethylene
Terephthalale (PET), mostly in rigid form, LDPE fitm, PP film, and HDPE carmer
baps are also substantially recycled

The olf-cuts of HDPE carrier bags are processed by separation on the basis of coler,
then shredded and palletized to produce new HDPE camer bags or other products, In
contrast, dirty HDPE carricr bags and a small fraction of LDPE film rceovered frem
municipal refuse, are used for low-grade products. LDPE 15 the most extensively-used
palythylene for packaging, Gilm, and bags in Bangladesh Reclamed PS waste 15 used
for a2 wade ranpe of applications including office accessories, household utensils,
cosmelic cesing, and herbal medicine containers. Two major forms of PS. HIPS (High
Impact Polystyrene) and EPS {Expanded Polystyrene) shapes- are available only in
the urban waste streams for recychng, as they are not used in the rural areas.

TABLE:4.1 POSSIBLE APPLICATIONS OF RECYCLED PLASTIC WASTE

Plastic Type Typical Original Use Recveled Products

Low -density Film for wrapping, camer bags, hortcultural | Remse: LDPE packets are

polyethylone shecling, and pachkaping for dairy produects, lovs | reused as plant pots.

{LDPE} and cable insulatiom. Recycled: 10ys, seed-ted
covers, shading for scedlings
ard young planis. roafing huls,
sheds, boals and  prolection
ANS [,

High-density Carvier bags, bottle caps, cosnietic casing. battles | Cammier bags, jermy-cans, (oys,

polyelhylene for pharmaceuticals, buckets. jerry-cans for | houschold adicles. and office

{HDPE} wegetable oil, and sther domesiic articles ACCEESOMCS,

Polvpropylene | Wrappings [or gatments. biscuits. ctisps. and | Ballpoint pens, PP shegting,

(PP sweets, disposable syringes, allpoint pens (one- | motor  belts, Packaging belis,

lime use). siring and nctling. aule bumpers and | and stnng for fumiture,
batteries, and road mats,

Polyviteyl Bollles for mingral waler, body care products, | Pipes, sanitary fillings, shoes,

chipride shampoo and household cleaners, mipes, samtary | slippers and soles, conlamers,

(FYC)y [ittings, shoes, shppers, solos, conlamers, salime | jerry-cans,  cable  imsuiation,

bags and seis, catheters cable msulabion, and | love, and children’s cycle tires,
office {olders.

Polystyrene feecream  cups.,  flzzy drinks  glasses | Coat hangers, office socessorics,

{P5) tooihbrushes, cleaning brushes, ballpoinl pens, | and toys,

bohle caps, cosmelic packaging, jewelry and its
casing, and cutlerv and trays.

Polyethylene Fizzy drinks botties, Feuser Reusing for drinking

terephthaiate WAL,

{PET)

Mixed plastics | Catrier baps, once-or twice-recycled plastic | Products with poor mechanrcal

products, amd unidentified resing properhies.  conlamers  for
dilferenl  premunations of
tobacco, oorks, and lids

Source: Haque & Bell, 1598

Processing and reprocessing discarded PVC shoes and slippers into new shoes and
slippers are two of the major activities of the plastics recycling industry in Islambagh.
Reprocessed PVC is also used for many other applications as shown in the above
table Recycled PP is used for many important appheations such as statienery items,
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string, furmture, motor belts, ballpoint pens, and PP sheeting. Only fizzy drink bottles
are made of PET and these are reused, so that plastic waste made up of this matenal is
not currently available in quantities for recycling separately, thus sorters only recover
small amounts

4.2 The Plastic Recycling System’s Flow and Dynamics in Dhaka City

The concentralion of recycling in the old pan of Dhaka city, padicularly in
Islambagh, Lalbagh & Kamrangichar is the result of (a) minimization of transport
costs for matenals from one slage te another by enabling manual methods to be used;
{b) maximization of economic benefit to each recychng unit by providing services
from complementary factories located in the same place, involved in production and
repair of recycling equipment: (c) utilization of quay facilities on the nver for
unloading recyclable and loading recycled products: (d) acquisition of business
facilities from the nearby wholesale markets for recycled goods: and (&) availability of
skilled workers from among the lower-income groups in this residential-industrizal
area. Thus, thesc areas can be characterized as a central place for plastic waste
processing and reprocessing, rather than as a source of waste peneration
Conscquently, the llow of the plastics recycling system pomts n a single direction-
towards Islambagh and its periphery areas Recyclable plastics collected from Dhaka
and throughout the country are transporied to Islambagh where processing,
reprocessing and ultimately recycling take place. Recycled are then delivered
throughout the country Therefore, the plastic waste, which is eccumulated and
recycled 1n fslambagh and its nearby areas, is of relevance for the whole of
Bangladesh.

Determinants of the number of stages in plastics recycling

There are between five and eight intermediate stages in the current plastics recycling
system in Dhaka City:

Disposal = Collection = Accumulaiion and Categorization— Cleaning and
Sorting mte Resin Types = Shredding = Washing and Drying = Palletizing/
Agglomerating and Granulating = Moldirg

A major hindrance to optimizing recycling efferts and also a cause for additional
recycling stages, is the wide range of conditions that the collected plastics are in,
when they arrive Similarly, the number of units operating at each stage of recycling
alse varies in accordance with the volume of work al each particular stage. In the
surveyed areas, the highest number of units and employees was accounted for the
sorting and washing stapes, followed by molding and shredding.

Post-user reusable and recyclable are usually reclaimed at their source of generation
for sale 10 waste hawkers The collection and sorting of the waste are two important
steps invalved in post-user plastics recycling Al the first level of collection, the waste
hawkers go from door-to-door buying and collecting reusable and recyclable. At the
second level, waste pickers/scavengers play a majar role in collecting plastics from
the dustbins, curbsides, and landfilt sites, At the third level, municipal waste cleaners
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collect recyclable, which remain with non-recyciable waste while they clean the
dustbins. Waste merchants at the community leve! accumulate the recyciable waste,
carry out limiled cleaning to remove impurities attached to the waste, and then
categorize it into major classes. A similar system of wastc collection by waste pickers
and accumulation at purchasing shops/Vangari Dokans occurs in other cities and rural
areas. In the latter case, village hawkers are the oaly people collecting different types
of recyclable, including plastics, which they transport to waste merchant shops in the
nearest suburb. All other recyclable waste is subscquently transported by boat and/or
truck from these cities and suburbs to the waste merchants in Dhaka, which are

concentrated around twe quays on the north bank of the Buriganga River in the older
parl of the city.

Although waste is already sorted into major categories according to its value as
determined by the waste merchant al the community level, further sorting by the
waste merchant at the city level is necessary for itemization according to produet and
resin types, Accurate sorling according to resin type is performed at the next stape of
processing — called sorting-cum-washing. Two difTerent units are invelved in sorting
the plastics from among the mixed plastic waste strcam: these for non-film nigid
plastics and those for plastic film {sheeting). Sorters of non-film rigid plastic wastc
scparate the mix into different resin types if possible to identify. They also separatc
the waste into different color categorics. Women and children are involved in
separating the mix of different plastic film into HDPE carier bags, low-density
polycthylene (LDPE) film, polypropylene (PP} film, and non-recyclable plastic
packages. Those packages with dark color-coated outer surfaces and metallic inner
surfaces cannot be recycled using cxisting machinery. Al sorted plastics have to pass
through the shredding stage for processing into flakes, followed by washing, sun-
drying, and palletizing or agglomerating. With some exceptions, it is most
convenicnt to wash plastics after shredding. Once the recovered plastic waste is ready

as feedstock, the material is transported to a molding unit to produce the final
products in the informal plastic recycling industries.

4.3 Quanlity of Generated and Recycled Plastic Waste in Dhaka City

According to Haq and Bell (1998), plastics in urban solid waste accounted for only
1.8 percent by weight in Dhaka. Plasties ranked fourlh in both 1990 and 1994, but
there was a decrease in the percentage weight of plastics from 2 percent in 1990 to 1.8
percent in 1994, However, this does not reflect decrease in the recycling rate, rather
an increase in the waste reclamation rate at source, either for reuse and/or sale to
waste hawkers. This eflficient waste reclamation system causes a reduction in Lhe
proportion of plastics in the waste siream. A grand total (both pre- and post-user) of
49.65 tons per day of plastic waste from alt sources was generated throughout the
country as a whole, and subscquently, accumulated and recycled in IPRIs in Dhaka
and other places with 10 percent of tolal weight as processing loss. Domestic and
institutional predominated in generating plastic waste in Dhaka (28.49 tons per day),
followed by industriel-commercial (1.27 lons per day) and the rest by medical
premises. The amount of past-user plastic waste recycled represents only 37.5 percent
of the average daily consumption of 88.61 tons of unused thermoplastics imported
into Bangladesh. The remaining portion of imported thermoplestic presumably
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refnains in use as a consumer or producer goods or is disposed of in small quantitics a
s landfill, if smat! or dilficult 1o collect.

4.4 Technology Used in Plastic Recycling Industry

There are two machines- a plastic molding machine and a paper/card ball press
machine were designed by UBINIG, a social development and campaigning agency in
Banptadesh and the Appropriate Healh Resources and Technolopies Action Group
{AHRTAG) in the UK, funded by the Bntish Government’s Overseas Development
Administration and the World Health Organization (WHOQ) to use in plastic recycling
industry. They are simple to operate and maintain neither requiring expensive inputs,
and bolh using plastic waste materials that in many places are free. They were made
to be tough and strong so that they could be transported over difficult roads, and were
designed to be used as occupational therapy for longestay patients, or by disable
workers, The plastic molding machinery is made up of two parts, a machinc that cuts
up or granulates the waste plastic, and another that then heats and remolds these small
pieces into other outputs. Different kinds of plastic can be used, as Jong as they are
sorled before use and not mixed. One can use plastic form carner bags, hoses,
buckets, ballpoint pens, and even tough polypropylene (PP). The granulaior is driven
by a belt from an electric motor, so that old plastic fed inta a hopper on top falls
through into a cutting chamber where rotating blades cut it up before passing it
through a grll into a collecting bin underneath. The injection melder consists of an
clectric heating element around a hollow tube into which Lhe plastic granules are
loaded at the top. When the plastics is hot encugh, a hand-operated plunger forces Lhe
molten or very sofl plastic into a range of different-shaped moulds Lirough a nozzle
on.the bottom. For example, in the project shown in the figure, round pill containers
were made in two sizes, approximately 45mm and 55mm high, of about 30mm
diameter, with cither screw-thread or Snap-On lids. The ball-press matching 1s
entirely hand operated and stamps out shapes from waste plastic and card for folding
inte boxes and toys by hand. This comprises a hand-press operated by a large, heavy
wheel, mounted horizontally for momentum and pressure, and a specially designed
blade which stamps out shapes form flat plastic resin and card stacked under the
blade. Afier the shapes have been cut out they are then folded and glued by hand into
boxes and other products, onte which label can be printed or stuck. The plastic or card
therefore is reuse/recycled and must therefore be of rcasonable quality. Thesc types of
plastic recycling machinery are being successfully used in Mexico, Bhutan apd
Dangladesh (Long, 1991). Both machines work well technically, can be built locally,
arc strong, and do not need much support and maintenance. The machines proved
easy to use by non-technical people, disabled or not.
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Fig. 02 Differemt Pastic Recycling Machinery developed by UBINIG & AHRTAG.
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4.5 Different Sector lnvelved in Plastic Recycling Tread
The present study deals with informal plastic recycling industries in Dhaka City So it
is an attempt to give a briel idea about the informal sector of Dhaka City in the

following paragraphs. It specially talks about definition, extent, types and interface of
informal sector regarding plastic recycling in Dhaka City,

4.5.1 Definition of Informal Sector Activilies

The tenn “informal secter” was coined in the 1970°s. While the definition of informal
sector hes been interpreted in different ways, the general meaning of the term is fairiy
clear, with variation arising mainly from geographical differences and the local nature
of economic activities. The informal sector mainly refers to independent enterprises
ewned and operated by a single individua) for income generation, as well as micro
cnterprises with fewer than 10 workers. The other defining characteristics is that
informal establishments are not registered with povernment authoritics and therefore
unrcgulated. In Bangladesh, operators cither ignore or are not aware of municipal

regulations which require all economic activities 10 obtain 2 permit prior to operation
(Child, 1998).

In addition to these two defining characteristics, infermal sector cnterprises are
characterized in the following way:
* Usually in urban areas, particularly for manufacturing types of enterprises,
Need low capital costs for establishment,
Engaged in activilies that are labor intensive,
Produce low quality goods,
Olten lack basic utilitics and facilities, including electricity, water & sanitation,
Are engaped in highly competitive and unstable activities, ete

# & # & =2

4.5.2 Extent of Informal Activitics in Dangladesh

The ILO/UNDP (1993) estimate that 56.8 percent of the total number of workers in
the urban arcas in Bangladesh are working in the informal sector micro cnierprises
(defined as less than 10 workers). Although not defined as informal, the BRS {1993)
indicated that. 69 percent of manufacturing establishments are in temporary
cstablishments or arc household-bascd, constituting 44 percent of the manufacturing
labor force. Regardless of Lhe exact numbers, it can be concluded that the informal
sector constitutes a significant pan of the country’s economy and soctal fabric. This
significance has been increasing over the recently years and is expected to continue to
gain in performance. Not only docs the informal sector provide a wide range of goods
and services to the formal sector, in some instances, such as recycling & repairing
activities, there are few formal sector altematives, For example, Recycling of
inorganic {non-biodegradabie) waste is popular in Dhaka City. A significant portipn
of informal seclor is working with inorganic waste.

4.3.3 Types of Informal Activitics

Types of informal scctor activities can be categorizead into the following:

»* Manufacturing- eg. Metal works, Plastic Processing & Recyeling, furniture
making etc. According to a definition stated in Appropriate Technolouy {(Vol 23,
No. 1, June 1996), manufacturing means the transformation of raw materials into
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industrial and counsumer products It is an area in which there are many
opportunitics for increased economic activity.

Services- e.g. All repairing, Barber, Sign-making cic.

Trade- ¢.iz. Street Vending, Petty Retail, Scavenging etc.

Construclion- e.g. Brick breaking, Earth digging, Masonry etc.

Transport- e.g. Rickshaws, Baby Taxis, Tempos, Carts ctc.

Within the informal sector of Dhaka City, transport workers conslitute the
overwhelming majority, constituting about 38 percent of the informal labor force,
followed by petty traders (22%4), then by day lfaborers (15%), workers in small
faclories (10%), skiil/semi-skilled technicizns (8%) and by domestic employees

{Amin, 1991). Plastic Recychng Industries are prominent providing informal jobs in
small tactorics.

4.5.4 Formal Scctor & Informal Seetor Interface
There is clear distinction between the formal sector and informal sector (Table: 4.2)

though there are interrelated, inter-linked, intermingled and inter-dependable in
different ways and in different pattemns.

Table: 4.2 DilTerence between Formal and Informal Business

Attribules Informal Formal
Title 1 Land No Yes

| Bepistered Business No Yes
Adheres 1o business laws Mo Probably
Formal einploviment contracts No Y5
Ability Lo take risks Nil Varics with sioc
Cupilal accumnlation wvery low Vanes with siec
Sirg Smal Varies

Source; Appropnate technology, Yol 15, Nod (Warch 198%)

Petly traders provide goods and services to the workers of the formal sector in
convenient locations and ofien at a cheaper price than the formal retail shops. Small
factories in the informal sector ofien provide different raw materials and semi-
processed inputs to the formal seclor. And in many cases, several small enterprises
start in the informal sector and with the increase in machinery or turnover, these firms
gradually enter into the formal sector. For many formal sector enterprises, there are
few alternatives other than using informal sector techniques, repair, recycling and
maintenance services. Concurrently, when a worker is ficed from the formal sector, he
or she can quickly find a job in the informal sector. In case of solid wasle recycling,
informal sector and formal seetor are interrelated during collection, transpeoriation &
dispesal of recyclable wastes at different sites starting from household to landfills.
Thus, different interactions, linkages and co-existence of the formal and informal
sector is clearly found in Dhaka City, and which, in many cases, reduce the
probability of unemployment in both of these two arena.

4.5.5 Informal Sector & Flastic Reeycling in Dhaka City

There are many stages in the plastic recycling process including the waste generators
{househiolds and businesses), wastebin pickers/ scavengers (tokais’), dump site
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pickers/scavengers, hawkers (*ferriwallas”), shops buying broker/ used items
(*vhangari Dokans™), wholesalers, manufaciurers (both formal and informal}, and the
brokers/ middlepcopte. In Bangladesh it seems that almost all plastic manufacturing is
done in Dhaka with used plastic (and other warbage) collected in other centers and
rural areas being transpon to Dhaka for re-processing & recycling.

One of the steps in the recycling manufacturing process is plastic burning, Most of
these establishments are located near by the river Buriganga. The waste polythene is
washed in the river and dried under the sun It then burned in ovens {chulli} and madc
into round balls to be uscd for manufacturing other plastic items in the informal
plastic recycling industries. This all takes place outdoors. The burning creates a lot of
black, toxic smoke and smell. This type of activity 15 among the most informal
activitics observed in these specific areas of Dhaka City Tt requires minimal capilat
investment {oven only, no buildings or tools) and the workers appeared to be
particularly poor. The working conditions were arduous under the sun and rain, and
cxposed to plastic conlaining roticn and other dangerous garbape and smoke and
fumes from the burning. Several informal industries use this method of plastic
burning to manufacture other plastic products directly. All types of discarded plastic
goods (bowls, jugs buckels, sandals, etc.) were washed, dried, and burned to form
balls. For instance, one establishment make plastic curry pots another a varicly of
plastic goods (buckets jugs, scap containers), and another plastic toys and games
(small cars, dolls). This is done by molding the plastic balls by machine as well as
using hand tools like cutters and die to form the finished nood. In the case of the toy
manufacturing, the plastic balls are dyed into different colors and cut into chips to
make the finished product. The hazards are similar to that described above for the
sorting, washing and burning activities. In addition, these establishments have bad

smell and fumes from plastic molding process, creating a respiratory risk to the
informal workers

Much of the plastic used for making plastics goods is in the form of ‘granules’ or
‘chips” {hard plastic pellets}, locally called ‘dana’ These granules are made from
waste and defected polytherne that are washed and dried and cut by machine into small
pieces. They are then cut even finer, almosi into a powder, which s put into a
molding maching to form thin plastic ropes that are cooled by passing through water.
The ropes are then cut into picces of a few millimeters in length to make the chips,
These are sold as the raw materials for many other processes.

A wide variety of goods are manufactured from used plastic. One of these is plastic
shopping bags. These are made by machine fam the plastic pellets described above
by rolling, cutting, and shaping into bags. There are other industries, which make tay
parts from the plastic granules, using a hand-press type of machine that melted the
pellets and molded it into the described form. Table 4.3 will give us a brief idea of
dilferent actors involved in informai plastic recycling system of Dhaka City.
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Table: 4.3 Different Actors involved in Informal Plastic Recycling

Basic Approaches 1o Recveling Solid Wasles

Actors ivolvied

Sub Actors

1. Separating Recyclable plastc malenals by the
WARIE FChCrlor

1, Housewives and Hoose
servinls

1. Fermvwaln £ Hawker

2. Collection ol nuxed or commingled recyclable
plastic  malerals  fmom Bins & refusc
accumulation conters and separating dhem o
paricular central arcas

2, Tokais/scavengers

2 (1) Wasie Bin Tokas
{1} Dunmp Sute Tokais
{11y Municipal arca Tokays

3. inlgrtnediate Processing and Sorling

3 Plasuc Recyelable
FProcesseng workers

1. Mostly woman & clildreu

4. Markeung of necycluble plastic nalcnals

4 Wasls nedcnals dealer

+.00) Vhangari Dokan
(i1} Mobapn

(v} Wholesaler

fiv)y Broker

fv) Mavulciurcr
{vi} O sircel seiler

5, Reproccssing and Regyeling of Plasiic
Feovelable

3. Enreprencurs & workers
of Inform Plastic
Recyeling Indusiry

5.(1) Formal Industry
{11} Retailer
(i) Wholcsalerfdoaler
fiviFerrewalividobile Shops
(¥} Matkel System
fvi) Hawkers
(vil) Middlemon/
sub- COIHRICLOrS

Source, Fietd Survey, 1999

4.6 Impacts of Plastic Waste Recycling

Informal Plastic Wastc Recycling and their refated industrial developments have some
positive impacts in socio-economic and environmental point of view in Dhaka C ity.
These positive impacts are called direct and indircct benefits of informal plastic

recycling indusiries in the present rescarch. Negative consequences are also not
ignored in this study. The following paragraphs discuss about these points bricfly.

4.6.1 Direct Benelits

The contribution of informal plastic recycling industries to the national £Conomy
should not be underestimated as it plays a large role in reducing municipal and
industrial plastic waste disposal problems, conserving scaree resources, reduces the
amount of energy used to manufacture products, reduces the cost of waste treatment,
reduces the volume of solid waste that must be disposed by the municipal authoritics
and saving the forcign exchange required to import new unused plastic. 1PR1s are
signtficant potential growth areas for employment in swelling urban populations
especially for urban poor that are increasing day by day. The jobs and livelihoods
created in IPRIs include opportunities for unskilled and semi-skilled youth to pain
experlise that will improve their livelihoods in the future, enhancing the security of

whole communities of Dhaka City.

4.6.2 Indirect Benefits and Negative Consequences

Plastic products may cause great harm to the cnviconment if their negative
consequences are not properly dealt with. They can clog/block drains and
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underground  sewcrage systems, as they are not casily biodcgradable and
decomposable, Their large-scale proliferation and use in the urban and rural areas can
cause serious threats to agriculture, forestry and the ambient air quality. Thcse
inorganic materials have proved to be the most dangerous in destroying the moisture
and ferility of soil. If these plastic waste are not properly burnf in scientific
incinerator (See appendix- Proper Waste Incincrator), they produce bad odor and
noxious gas like Vinyl Chloride, di-oxone, CO, $0; etc. which may causc lung and
liver cancer, suffocation, depression of central nervous system, suspecied
embryotoxin, bronchitis asthma & other respiratory diseases, eye infection, skin
rashes cte. So taking out the plastics for recycling will prevent onc of the major
sources of air pollution in incinerator-flue gases. It has some role of Conserving
landfill space. Thus practice of Informal Plastic Recycling Industries reduces the
chance of these negative consequences and thus help in Improving, conserving, and
protecting environmental conditions & ecology of overall Dhaka City. So the indirect
benefits of Informal Plastic Industries are their role in environmental quality
improvement and management, Mareover, they help the respective authorities that are
responsible to mamtain a sustainable livable environment to the City dwellers.
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CHAPTER: 05 GENERAL DESCRIPTION OF THE STUDY AREA

5.0 Introduction

Dhaka City, the capital of Bangladesh, 15 one of the fast growing metropolitan cities
of the world, and it has a number of diverse peripheral settlememts. Scme of these are
already being developed for manufacturing industries. Plastic recycling industries are
within the category of manufacturing industries. Though recycling has been practiced
in the whole city region of Dhaka, the recychng industries are established in certain
tannery areas of Hazaribagh, the Postagola area, 1slambagh and Kamrangir Char. So,
the survey of IPRIs are limited to Lhese areas.

5.1 Location of Informal Plastic Recycling Industries in City Region

The manufacturing establishments of Dhaka City are often classified into two broed
categonies: Lhe formal and Lhe informal sector, on the basis of particular criteria. The
formal sector mainly includes employees and workers in government-registered
factories {public, privale and multinational companies) and employees in government,
semi-government and private offices The informal sector is often defined W include
those enterprises which employ less 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 temporary or semi-permanent structure, operation not
from any officially assigned place, operation from residence or backyards, and not
registered under Faclory or Business Eslablishment Act. At present, five dislinct
industrial areas can be identified within Dhaka City. These are the Tejgaon Industrial
Estate, the tannery area of Hazaribagh, the Postagola area, Islambagh and Mirpur. Of
these, the first two were planned industrial areas with atiendant facilities inchuding
transpori end communication links. The third area {Postegola, Lalbag), situated in the
extreme southest of the c¢ity, is a spontaneously developed area for formal and
informal indusiries. 1ts location on the northem bank of the Buriganga River, its
proximity to the main Dhaka-Narayanganj road and the Postagola railway stalion led
to the development of this area. Most of the informal plastics recycling industries are
situated in these areas (See figure. 1, 2, 3 & 4). A brief description of these arens is
given below:

Postagula. situated on the south east of old Dhaka, this industrial area was planned to
facilitate relocation of small manufacturing firms from within residential areas, and its

estabhishment was completed with administrative measures to induce firms to located
there.,

Laibagh: the entire Lalbagh thana is urban area and mostly a part of Dhaka City
Corporation and the rest are proposed to be included. It consists of 1 union, 6 mozas,
11 wards (including parts of 3 wards) and 119 mahallahs and cccupies an area of 9.14
$q. Jan. area. 1t is bounded on the north by Dhanmondi and Ramna thenas on the east
by Kotwali thana, on the south and on the west by Keraniganj thana. Most of the
formal and informal plastic industries are situated in this area and ideally a recycling
network has been formed focussing en this area.

Islambagh: this is the earliest industrial location in Old Dhaka. Indigenous industries
and a number of small firms mainly occupy the area.
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Spatial Pattern of Informal Plastic Recycling Industries
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Kellar Mork(Hazaribagh Unit): is located adjacent to Kalashur Khal, where
Kamrangi Char, the densely populated isiand like isolated part of city lies outside the
embankment and a vast amount of low lying inundated vacant land inside the
embankment,

Kamrangir Char: is located at the periphery of Dhaka City, edjacent to the Buriganga
river. This is an island and separated from old Dhaka by tribuiary of Buriganga. It is a
mouza in Sultanganj Union at Lalbag Thana. Presently, there are some setlements on
this periphery of Dhaka, where industrizl development is taking place, and there is
aiso a future prospect for industrial investment in this townships-particularly for
plastic recycling industries.

5.2 Factors/Issues related to Plastic Recycling Industries

Different factors are responsible for the establishment of 1PRIs in the survey areas.
Imbalance of some of these factors creates problems to these industries, which
-consequently hampers the prosperity of these industries, So, these factors or issues are
carefully discussed in the following paragraphs along with the remarks made by
entrepreneurs

Quality Standards: Quality control of the plastic recycled products must be the
priority aRter establishing the backward linkages. Without good quality products Lhe
whole backward linkages would be the wastage of huge amount of money. To
produce very high quality product IPRIs should start from mw materials up to
finished goods. For quality products any industry needs quality machine, material and
manpower. In IPRIs, quality control mostly depends on quality & cost of raw
matenals, voltage up down, adequate pressure, production cost {quelity o production
cost}, proper dies, skilled & experienced laborer and good recycling machinery. The
quality of finished products must be very high end free from any defects. The test of
good plastic products is the durability of its color. 1l is said that quick production
always produces inferior quality products. So the goods produced in IPRIs will be the
right size, shape and style for the local market, and regular contact between sellers
and buyers means that designs can respond to changing needs and quality standards
will be acceptable, at least. Improper plastic product should not be sold to any retailer
or wholesaler rather should be used as mw materials,. There are no prescribed
standards for plastic products or inspeciion of quality marking and standardizalion
mainlaining in TPRIs No IPRIs have quality conlrol worker like the garment sector of
Dhaka City.

Industrial Location: The locational patiern of industry is importam-the industrial
clustering and locations of different industrial types in relation ta residences, the
transportation network, prevailing wind patterns and natural watercourses. Zoning of
industry is most effectively accomplished as part of strategic planning. DMDP can be
reviewed to search possible recycling industrial zone

Markcting Difficulty: The informal sector has often been described as a natural center
of innovation. In reality it is more a center of imitation. Almost every product is made
to a standard design, using a set range of tools and processes The situation is made
worsen by the standard nature of the producis: the consumer, faced with choosing
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belween wdentical products, will always go for the cheapest. It is often seen in 1PRIs
that demand of recycled product decreases wath seasons. The market value of recycled
product decreases when products are available at market. Forward linkages of TPRIs
should be improved to reduce marketing dilficulty of finished recycled plastic
products. Transaction with forward linkages ofien becomes harassment to IPRIs as
most of the recycled products are supplied to party on credit. It is difficult to collect
dues from market. Most of the times, it requires frequent reminders for payments.
Credits remain confined most of the time. Some other problems of [PRIs related to
marketing are; more competition, lack of sufficient orders to supply, lack of
marketing represemtatives, supply of recycled products at producers’ cost, storage
problem during off season as godown are filled with products, return of supplied
products from market, harlals and other forces hampering the supply of products to
market, presence of artificial or mimicry products and depnvation of actual product
prices usually created by pary/mfluential buyers’meneylenders. Forward linkages can
prevent supply of inferior quality mimic products by not buying from such producers.
Entrepreneurs have started providing sales commission to retailers, which has already
given some fruitful results. Relailers end wholesalers begin to help 1PRIs by
providing information about the market for various plastic products especially new
and improved ones, technology, potential clients, prices, government legislation and
other things relating to business operations. Access to such information can expose
IPR business to both money-saving and moneymaking opportunities. [PR. business
can increase their security (the probability of their survival and of increased sales) by
controlling markets, which they can do by sccuring their existing markets or moving
imto new ones, obtaining government set-asides or Forming associations, practicing
cash transaction instead of ¢redit. There are also several sources that support market
control. These include special government procurement programs, business fairs and
organizational developmemt. NGOs can come forward to representing recycled
products to consumers.

Raw Materials: Plastic chips comprise the principal raw material used in [PRIs,
Plastic chips are of two types: (i) high quality imported chips; and {ii} chips locally
produced from recycled plastic wastes. A die is usually designed by the entreprensurs
of [PRIs in local enginecring shop. The die is then used in a molding machine (plastic
recycling machine) to produce new recycled plastic products The problems related to
raw materials are: low quality, delay of delivering/supply of raw materals due to
other forces like hanal, varying buying prices of rew materials, Out of markel
problem of cenam raw materials (example: powder), higher transponation cost, loss
of raw materials due to higher contamination, high price of quality raw materials, high
price of dye that provides the outer look of recycled plastic products, inadequate
supply of certain raw matenials (PP, HDP) etc. It is noticeable that price of raw
materials increases with demand of recycled plastic product. Some 1PRIs are trying to
buy raw materials directly from the frontier aclors of their backward linkages (i.e.
Scavengers/Salvagers) to reduce the price of raw materials.

Backward linkages (wholesalers, pany, middlemen, vhangari mahajans, and
scavengers) should be coneerned about providing providing quality-salvaged plastics
i.e. less contaminated plastic waste to keep recvcling process smooth and steady.
There should be certain markel system so thet rate/prices of raw materials may not
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vary much or remain stable for certain time period Tt will mcreasc supply of raw
matertals when there is sufficient demand. If there were cerlain markels of raw
materials closer to IPRIs, the price of raw materials would be less which, ultimately
would feedback the entrepreneurs.

Capital/Financial Incentives: Small capilal, borrowing capilal, insufficient running
capital, high interest rate of capital borrowed from informal sources are some
problems related to capital information of IPRIs. General practice is that, [PRIs have
to buy raw materials in cash whereas they have to sell their recycled products on
credit to forward linkages. It reduces the cash capital of these industries. Sometimes,
they can not cven pay the rent of the premises, increase number of machinery, buy
quality raw materials or machinery, expand the industry or even can not employ more
workers. If they have sufficient capital, they could have stock raw maleriels at
available opportunities. Tt is oflen seen that if an entrepreneur wants to increase his
capital from his own income it pressures his owa living. Capital of LPRIs could be
increased through government grant, loan at low interest or no interest fom banks or
ather organizations just like SCls. According to owners, increasing capital could
increase profit margin,

Seasonality: Usually the demand for plastic products increases during the winter
season, when there are a number of fairs and festivals in the city. Extra people are
employed to handle the increased level of production and sales. The duration of peak
varies from four to seven months {Oclober to March). Although demand for all plastic
products increases during the winter, the demand for toys and household goods
continues at a reasonably uniform level during the off-peak season. Most favorable
month for IPRIs is January. When poods remain unsold the production is not in
progress. Factories remain closed during flood because they are quite vulnerable to
flood.

Emplayment:. Both permanent and temporary employment is available in LPRIs.
During peak period, temporary workers are provided with employment (o meet the
increased demand of plastic products. Permanent workers do the major work by
operating the plastic recycling machinery whercas the temporary workers are involved
in [inishing and packaging.

Assets: Assets include own premises, advances paid for rental premises, recycling
machinery and equipment, ancillary equipment and fixtures and fittings. Apart from
these, the inventory of raw materials and finished goods is also importiant.

Profitability: IPR]s appear to be profitable. There has been a smooth growth of these
industries in the last few years, With the grewing use of plastic products, a large
number of new enterprises are being set up all over the country every year so do the
TPRIs The profitability of the TPRIs can be estimated Fom two sources: (i)
profitability as stated by the entreprepewrs; and (i) profitability based on raw
materials purchases and output sales It is observed that price of recycled products
falls with decreasing demand and this incident is frequent Low profit margin is seen
in off-season or when backward linkages become scarce. IPRIs have to sell their
products to wholesalers. So there is small profit in comparison with retai! market.
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There is loss when products remain unsold. To keep the price stable, 1PRIs should
provide quality products, prevent imitation and reduce competition among them.

Environmental Clearance: According to EJA Guidelines for Industries in
Bangladesh, IPRIs may fall under the Amber-A and Amber-B categories of industry
which can not be set up in residential areas As these are informal seitlements, they do
not follow EIA guidelines. But their negative consequences must not be overlooked
by DeE that requires environmental clearance from these industries.

Air Qualify: Activities of major concem are the burning of plastic waste, the emission
of dust and smoke, and the emission of chemical impurities such as noxious and
toxic-gases. Pnncipal effects are on human, aesthetic values (sight and smell),
adjacent land uses, temperature modification and humidity changes

Noise: The intensity, duration and frequency of industrial noise can have a direct
eftect on biological and human communities. Noise during sleeping hours will have a
major effect on the human community while excessive noise during operating
machinery may have a major direct effeci on workers. it hampers the working
environment and finally reduces the hearing power of the workers.

Physical Safety: The risk of injury to workers is an imporiant consideration Most
industries and development projeci have inherent risk of injury. Bnt in IPRIs, there
are level of nsk acceptance as most of the workers are poor, unskilled and temporary
workers. These people have no choice but electing to place themselves at risk. Most
of the IPRIs have no first aid facility/box though minor accidents are frequent. It is
expected that Lhe entrepreneurs should take measures to minimize the risk to the
unwitting people,

Utilities and infrastructure needs: Basic services such as water supply, electricity,
sewerage, rubbish collection and disposal are essential for any industrial development.
For IPRIs, uninterrupted power supply is highly necessary. Otherwise no recycling
machinery could be operated No work no money is the principle followed by the
entrepreneurs. Workers suffer due to the interruption of utility services. Sometimes
there is no electricity all day long. It consequently hampers the working efficiency of
the IPRIs. Some of the problems related to utility services in IPRIs are: Frequent Load
Shading (usually continues for 2-3 hr; 2 times & day), Voltage up-down, Less electric
supply than demand, Less water supply during day time {only 3-4 hr. DWASA water
supply available). It takes more lime to heat the recycling machinery during power
interruption, Low voltage depreciates the recycling machinery. Electric lines are not
properly maintained and checked by DESA & PDB. Sometimes, variaats wires are
found in main electric lines. As a result, TPRIs are at vulnerable stage at short circuits,
storms and other natural calamity. As water level is decreased in Dhaka City, hand
tube well can not pump sufficient water for IPRIs. No new gas and water connection
is being provided in the surveyed area. Narrow access roads create problem for [PRIs
during handling of large amount of inputs and outputs. Developing ring roads to
connect the peripheral settlements emerges to be a powerful device to promote plastic
recycling industries in Dhaka City, especially on the periphery. Upgrading existing
roads and developing new routes can be explored in this connection. Appropriate
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authonties of utility services should operate properly to ensure adequate and stable
supply of these utility services. Technelogical innovations may be searched to operate
recycling machinery by gas or solar panel instead of electricity. Illegal & improper
connections should be eliminated to prevent hazards.

Training aend Skilf Formation: Basic lraining is required to operate recycling
machinery in [PRIs. Otherwise accidents can occur. As skilled workers are assets of
any industry, it is necessary to train unskilled laborers It is ensy to operate some
recycling machinery. Generally it takes some days to convert semi-skilled laborer to
skill one. Quality of recycled plastic product decreases due to shortage of skilled
laborers. Semetimes production varies too. Skilled laborer costs more money than
unskilied laborer because they are limited in mumber. Skilled laborers frequently
change their jobs. They always look for betler apportunities So there is always a
scarcity of skilled laborer in IPRIs Entrepreneurs can come forward with innovative
shorl-term training mechanism to build skills of their workers. Different orgenizations
{vocational/academic/technical-technological training centers) or experts can help
them with subsidized training and skill developmem. Entrepreneurs should keep
better relations with skilled laborers to hold them longer in their recycling industries

Techrology: The issue of technology improvement has received a wide coverage
related to the development of IPRIs. It is always difficult to cover all aspects of
technology improvement. For example, some technologies are developed in other
countries but these are not feasible in context of informal plastic recycling in
Bangladesh. Local innovations in technology regarding cheap recycling always get
the emphasis. Sometimes composition of local technology with foreign technology is
found quite effective in case of plastic recycling. More research should be carried out
in proper organizations to innovate new and improved technology for plastic
recycling

Management: Enteprencur-ship development, industrial management, financial
management, marketing management and general managememt are some categories
that the IPR1s deal with. The problems associated with these categories are delay of
getting money from party in case of sold products, lack of unity among IPRIs,
compromise to get orders and raw materials, lock out, allocation of more laborer, lack
of communication between backward and for ward linkages, joimt venture elc,
Financial management has been found the most crucial one. Credit sale often causes
problems of paying rent and wages to employees. Low running capital makes the
scenanio worse The entrepreneurs are all in all in IPRIs. Though they are not
educated but they understand the recycling business quite well. As a result these IPR1s
are surviving in spite of ail adverse simations. They need to be united and form
CoCperatives or committee to preserve Lheir rights,

Sectoral Linkages: Sectoral linkages are imponant to promote subcontracting and
ancillary relationships. But there are few linkages between formal and informal
sectors in case of plastic recycling Though there are tremendous scope of this
linkage. Informal sector highly depends on informal people for raw malerals As a
result their backward linkages are strong with informal sector. IPRIs have strong
forward linkages with different market system (wholesalers, retailer, and contraclors)

CHAITER FIVE-GENERAL DESCRIPTION
OF THE STLIDIY AREA -1



to get contract and therefore distnbute and sell their recycled products. They face
competition with formal industries in the same market system. They have to maintain
good refationship with forward linkages The usual practice is that if IPRIs provide
recycled plestic products on credit, the relation with forward linkages improves but
opposite scene to backward linkages & vice versa. To maimain good sectoral
linkages, IPRIs need adequate running capital so that they can buy sufficient raw
malerials form backward linkages and therefore timely supply products to forward
linkapes.

Infarmal Credit The role of informal credit in financing working capital and
accelerating sales tumover 15 very important in [PRIs. A vadety of informal financial
arrangements are found. They are: the urban moneylender, Samity, Dadon, Credit
Purchase, Credit Sales and relatives. Most of them are found rudimentary to [PRIs
due 1o their high interest rate and difficulty to maintain. Interest rale vares from 3%
to 9% per month, which is quite high in comparson with govi. bank. But informal
credits are not found all the time. Micro credit from bank and WGOs can eliminate
informal credit and save IPR1s from moneylenders,

Informal Taxation: IPRIs have to pay subscription to different clubs on vanious
ceremonies. The main cotlectors of informal tax from IPRIs are local musclemen,
miscreants and law enforcing officials like police. Sometimes Lhey block the supply of
raw materials and finished producis. 1PRIs should be united to prevent this informal
taxation for their development.

Financing: TPRIs can not get credit from formal secior, as they have no registration,
- 1n this case a joint approach could be innovative. NGOs & CBOs can operale with
banks; banks can provide investment funds and NGOs can provide working capital to
IPRIs. They should initially extend short-term loans end later move to medium and
long termn loans to older IPRIs, They can also combine efforts with BSCIC, NGOs
provide financing and BSCIC provides technology and training Such type of credit
access could be boost to [PRIs,

Legal Status: A feature Lhat accompanies the adverse conditions of operation of the
[PRIs 15 non-registration. Whether due to a lack of transparency reparding formal
regulaticns, the fear of taxation, or simple a lack of information, most informal sector
operators do not register their units, and thus And themselves vulnerable to legal
action or harassment from law-enforcing agencies. More importantly, without formal
status it is often difficult 1o pain access to any form of institutiona! suppert, credit or
extension services. It is therefore important to devise a sensitization campaign, which
emphasizes the benefits of regisiralion with respect to gaining credit access and
delinks it from any negative legal conscquences on other counts. Non registration can
be tied to the 1ssue of land rights for physical space on which the informal activity is
practiced.

Urban Planning & Regulations: The basic mandate of city and urban development
anthorities is to provide civic amenities to the inhabitants of the city and ensure an
orderly development of urban areas, wiven the importance of informal economic
activities from the point of view of employment in towns, they must feature as an
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imporiant element in any urban planning exercise. The mandate of city authorities
may also have to be broadened to incorporate this development aspect into their
traditional tasks. It general, regulations related Lo the operation of the informal sector
need to be simplified and implemented in a transparent manner. One important need
in this context is the provision of authorized work sites with due regard (o proximity
to the demand for poods and services provided by informal activities. As IPRIs are
established on mixed-use area, it may be an idea Lo examine the feasibility of
declaring the study area as industrial zone for recycling which in some cases resole
the problems of land use.

Occupational Health and Safety: Occupalional injuries due to accidents at work
plece cause deaths and other illness to number of employees workiag in the informal
sector. It reduces work efficiency of employees. Nat only do informal accidents tend
to go unmonitored and unreported, but also the hazardous conditions tend to be
greater than in formalized establishments. Injuries and deaths are only the direct
canse-and-effect measurement of workplace hazards. Different factors of occupational
hazards in IPRIs are excessive noise, bad odor of plastic burning, dusts, poor lighting,
poor air quality, vibration, radiation, excessive heat, excessive humidity,
overcrowding, physical accidents, chemical exposures through handling and
inhalation, Inappropriate tool/machinery design, harassment etc. In IPRIs, there is
always health risk during sorting and washing contaminated plastic wastes Dust and
dirt hurt eyes, sorting of sharp and hard plastics with bare hands causes wounds to
hands, washing with hot water has risk of burning, Workers suffer from different
respiratory diseases It is quite difficult to work at dry season due to high temperature
produced during plastic recycling process. Burning of hands and legs are Frequent
during working with hot raw materiels; melting temperature of plastic wastes varies
from 700°C to 1100° C which is quite high. Children and women have nausea during
sorting and washing of plastic wastes. It is also irritating to skin. Some recycling
machinery requires more physical energy top operate. Regular working on that type of
machinery alfects heslth. There are always chances of being struck by electricity.
Usually workers drink milk after got electric shock. Ii is often risky to work in certain
machinery, which are faulty and need maintenance. IPRIs do not provide medical
facility to their employees. Dhaka Medical College Hospital {DMCH) is the only
hope for workers. Yet they do not get good treatment there. Owners do not bear the
whole expenditure of treatment during accidents So occupational health and safety
are not ensured at IPRIs. There are some options for [PRIs Lo ensure occupational
health and safety' Use proper preventive measures (sun glass, gloves, masks, shoes
etc ), Replace menually operated & semi-auto machines with auto-machines; Careful
operatiott of recycling machinery. Placement of Caution $igns; Purchase of health
insurance policy of owners, which covers some percentage of their workers; Use
exhaust fan & other ventilation measures to reduce heat inside [PRIs; Spraying water
per hour to reduce dust etc. Along with these, workers should be always careful

Gowt. Harassment: As PIRs are informal, they do not have trade license and therefore
have no invoice during procuring raw materials and marketing of finished products.
Traffic police often halts the trucks of recycled plastic products and demands bribes
or illegal subscription. Electricity inspector or bil! collectors behave the same. Even
the bank officials’ demand bribes when loans are sought at banks. The possible
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solutions of these problems can be eliminated through initiating special type of trade
license for recycling business. This will reduce lifting subscription of police and
others. Ease tax system can be introduced so that IPRIs couid be included in the Gowvt.
tax system without harassment

Technical Assistance: 1t s difficult to find technical assistance/techknicians in due
time to repair faulty recycling machinery. Technicians charge more money, as they
are not employees of IPRIs. It causes recycling machinery out of order for long time.
Technicians are usually found at Islambagh and Dholikhal arees. 1f workshops are
nearby IPRIs, it will take less lime to repair recycling machinery. Entrepreneurs
should develop technical knowledge of some skilled labor so that they can do the
maintenance work when necessary. Govt vocational training centers should come
forward creating technical hand of recycling. Another thing, technical assistance
charges should be reasonable,

Transportation of Inputs & Ontpurs: TPRIs bear high cost of delivering recycled
plastic products. Trucks can not enter due to narrow road system. Traffic jam also
creates problem duning supply or delivery. As IPRIs are at the periphery areas of
Dhaka City, it takes more time and money to reach raw materials. The raw materials
have to draw to this area. IPRIs should possess their own Van or cars to delivery
recycled products to market system. Proposed ring road & access roads can solve this
problem of [PRIs. They can also ulilize water route. Establishment of a wholesale
market of recycled plastic product at nearby area will also reduce the severity of this
problem,

Preccmity to Medical Facilities: No medical centers are found nearby IPRIs. Only
available medical center is DMCH. Narrow roads do not let ambulance to enter to
take the acaident victim of IPRIs. There is a necd of establishing local
hospitals/clinics at close proximity of TPRIs to provide medical facility to industrial
workers,

Fire Protection/Fighting: TPRIs are always vulnerable to fire as plastics either raw
material or finished prodnets are quite combustible. Most of the time, raw materials
are dried and melted by fire at closer distance. It is very risky. Moreover close
structures/premises let spread fire quickly. Narrow roads do not let access to fire
seTvice trucks to accidents. There is also lack of fire fghting instruments in these poor
industries. They are usvally prepared themselves with water and sands in large pots
inside the factory.

Lack of Govt Policies: Most of the IPRIs are found unhappy with Lthe Govi.
intervention abont them. No grant is available for them, There are no govt. endeavors,
efforis and initiatives to develop [PRIs bath in the government and not-government
sector. No specific policies are found in this field,

Accidents: Some IPRIs have no accident record since their cstablishments. On the
other hand, to some IPRIs accidents are regular incidents. Accidents include fire due
lo short circuit or other sources, wounds (mainly burning and cutting) of hands and
legs during operation of recycling machinery, faint due to electric shock etc.
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According to emrepreneurs, most of the accidents occur due to carelessness of
workers. But the opmion from workers is different. Certain steps can be taken to
prevent accidents, such as repairing of faulty electric wires and machinery, prompt
action of fire service authority, practice of drinking milk afler any electric shock and
finally be careful of both the entrepreneurs and workers of [PRIs.

Working Envirmmmenr: Working environment in TPRIs is not up to mark in the
surveyed area. Dirty environment exists with darl, dust, gases, noises, improper
ventilalion, bad odor, accumulation of garbage in bins, exposed drains and lastly
dense struclures or premises. Ownmers are found hot-tempered Noise pollution
hampers sound sleep of workers who live in the same premise. Each industrial unit
necds adequate light and air,

Social Acceptance; TPRIs are not socially accepted in the surveyed areas due to their
negative consequences As they are established in residential or mixed use areas, there
is often objection or complaints fram neighbors about excessive noise, heat, dust,
gases, bad odor etc. But their products are accepted and used by the people of Dhaka
City. Most of them do not know how and from what they are produced. TPRIs could
get social recognition if the nepative consequences are reduced and the area is
designated as plastic recycling zone. Plastic recycling could get some social respect if
environmenlally concerned people wpheld the role of recycling to sociely and
environment,

Maintenance of Mackinery & Equipment; it is essential to any industrial
establishment, In IPRIs, sometimes they do their own maintenance, as most of them
do nat employ technicians. There is always a need of skilled technicians in IPRIs.
They have to go to work shop or replace machinery that is not worlhy to repair. Spare
parts are usually costly and scarce. Old machinery wroubles much though some
machinery of this type is found operating in IPRIs beyond their life span.

Intermediate Treatment Site of Plastic Wastes: is available as tributary of Buriganga
river is close to IPRIs Slum dwellers on the embankment sometimes do not let
workers wash and clean the contaminated plastic wastes in the river as they use it as
one of the prime sources of water, Most of the IPRIs do not necd it due ta DWASA
connection. But the backward linkages need it much. They have to use available
ponds.

Proper Legislative & Regulatory Measure: No specific legislature or regulatory
measures are available for [PRIs Though there is a great scope of regulating IPRIs in
order o protect environment through helping them There should be certain regulation
to improve working environment, occupational health and safety, air qnality control,
registration of new industry, issuance of trade license etc. It should be remembered
that no one has the legal right to do anything on his private land
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CHAPTER: 06 ANALYSIS & PRESENTATION OF DIFFERENT FACTORS
CONTRIBUTED TO THE PROLEMS AND PROSPECTS QF INFORMAL
PLASTIC RECYCLING INDUSTRY IN DHAKA CITY

6.0 Analysis of Data

Every respondeml was asked certain questions that provided cermam profile, behavioral
psychological & socio-economic data like age structure, sex, educational starus momthly
income & expendiure, ownership patern, capilal investment, renl, size of industry, types of
recyclable plastics, number of similar industry, year of esiablishment, number of employces
with job specification, wage type & rate, working hrs, land use, information of machinery
regarding plastic recycling, maintanance coET, negative consequences of plastic recyclng,
utility services, forward & backward linkages, factors/reasons for establishment of plastic
recycling industry in the surveyed areas and fnally identification & priority ranking of
problems of informal plastic recyclmg industry in Dhaka City. The following Lable gives a
guick view of the factors that help to fulfil the objectives of the present research:

Tabie: 6.0 Basic Factors discussed in the Analysis Chapter

Objectives Factors

1. To study the forwurd and backward linkapes of | Socio-cconomic & demographic chamacteristics of
informyl plastic waste recycling industries in | respondents,  Industy  Type.  Year  of
order to contibute to wasle management & | Establishment, Working  days, Location of
emvironmental impronement, Industry, Machinery [nformation, Utility Sernices,
Connesction Pattemn, Mepative/Adverse
Conscxuences, Reasons for selecting the areas,
Mame-Source-Price-Demand & supply of raw
malerials & semiunfimshed/finished recycled

plaskic products.
2. To identify the problems and constraints faced | Problems  relaled 1o raw  malerigls,
bry the informal plastic recycling industries. Capilal/Finamcial Incemives, Govl. Harassment,

Cocopatronal  Health &  Salety,  Technical
Assistance, Energy/Titility Setvices, Availabridy
of Skilled Labor, Quality Control. Marketing,
Deprivation of actual product prices doe to olher
forces. Transporiation of both inpuis and outputs,
Seasonal {On/OMI}, Proximity of Medical
Facilitics during Accidents Lack of Firc
PmolcctionFie fighting. Lack of First Aid or ather
mreventive measurcs, Lack of Gowvt Policies,
Ponet  interuplionToad Shading  Accidents
Health  Rik  during  sarting &  washing,
Manapement, Coelatior  Problem  betwesn
linkages, Low Pmofit Margin (B/C < 100,
Working Environment, Cualiy marking and
standardization mainienance, Infedor  quality,
Soctal  Acceptance, Marketing DiFficulties,
Informal Taxation, Infornal Finance (Credic &
Ineresi Rate), Maintenance of Machinery &
Equipmeni. Inermediate Treatmenl Site, Proper
Legislative & Regnlaory Measure, Proper
Orgimization/Committee, Industrial Zone,

3. Te find out arcas where the informal plastic | After finding the facts cenain problematic areas
recycling indusines need help or support., will be ideatificd through pnority ranking.

A_t. To recommend policies for the development of | After finding the problematic areas as well as
informal plastic waste recycling industrics in | fucls and reviewing the cxisting guide lLines &
Dhaka City. expert oplnions, final policy formulaton will be
madc,
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6.1 Age Structure

1t has been found threugh the survey that 38% of the respondents are in the age group
of 30-39 years & 20-29 vears with the similar percentage comprise the major
respondents. Only 8% of the respondemnts are within the age group of below 20 years
while 2% of the respondents are in the older age group of 50-39 years. These
demographic dala depicts the similarity of eaming age group of national level.

Table: 6.1 Age Structure of the Respondents

Age Group | Frequency | Percentage
{F} (%)

0-1% 4 8

20-29 1% 38

30-39 1% 33

045 7 14

50-34 1 2

i)+ - -

Total 50 108

Source: Field Sarvey, 1999

6.2 Educational Status of the Respondents

From Survey, it is found that major portion of the respondents (44%) had lower level
of education 1.e. pnmary schocling. Only 4% of the respondents are graduate whereas
10%% of the responderts are totally illiterate. There is no Master degree holder among
the respondents. Table: 6.2 Educational Status of the Respondents

Educational | Freguency Percentape
Status (F) {%a)
Nliterate 5 L
No 4 ]
Schogling

Read Only | 2 4
Primary 22 dd
Schooling

Secondary | 11 22
Schooling

Higher 4 ]
Secondary

Graduais 2 4
Masiers - -
Others - -
Total 50 104

Source: Ficld Survey, 1994

6.3.a Monathly Income

It has been found from field survey that 36% of the Plastic Recychng Industry earned
less than or equal to Tk. 10 thousand per menth. Another 36% earned Tk 11 to 20
thousand per month, There are only 2% which income per menth goes over 30 to 60
thousand per month.

CHAFTER SIX-AMALYSIS & FRESENTATION OF DATA a2



G5239

Table: 6.3 (a) Monthly Income (in "0 Th.}

Arrsount Frequency Perotmlage
(000 Tk ) (F) (%)
ol 11} i8 36
11-20 18 36
21-30 2] 5]
3140} 1 2
41-50 1 2
51-60 3 6
B 1 2
Total 50 10
Source: Ficld Sorvey, 1999

#.).b Monthly Expenditure

Expenditures of most of the Informal Plastic Recycling Indusiry (28%) go over Tk. 5
thousand per menth. There are expenditures of Tk, 10-20 thousand per month of Plastic
Recycling Industry (18-24%) which are the second highest expenditures found from the
survey. Apparently the gross benefit found from survey is very low considering the

momnthly Income & expenditures.

Table: 6.3 {b) Monthly Expenditure (in Tk.)

Amount (Tk.) Frotuency Percentape

(F) (o)
= 50KK) 14 23
SO -1 0000 & 16
YOO L L5000 12 24
1500 -2 g I8
20125000 3 G
25001 -3HKH) 1 2
JOO0 -3 5000 - -
3500130000 2 4
J{HHIH 1 2
Total 50 o0
Source: Ficld Servey, 1999

6.4.a Ownership Pattern

It has been found from the survey that 52% of the respondent industry is of ‘Rent
Category” whereas 46% 15 “Owned Category’. Only 2% of the surveyed indusiry have
cwnership pattern of leasing or buying position. Among owned pattern 48% aof the
respondent possess the industry as family business whereas 34% & 17% are individual &
partnership patiern respectively

Table: 6.4 (a) Ownership Fattern

Tvpe F | % | SubType F | %
Individual 8 34.78
Ormed 23| 46 Family 11 47 B3
Parimership 4 1739
Rented 26 52 Total 23 1000
Others 1 2
{Lease/Buying
Positian)
Total 5001 100

Sooree; Field Servey, 1999
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64.b Amount of Rent

From field survey, it has been found that 46.15% of the respondent which ownership
patiern is ‘rent’ pay less then Tk 2000 per month as rent. There ere 3.86% of the
respondemt who pay higher rent of above Tk. B00O per month. This type of industry is
less in number and their size is

quite big (>=3500sq. 1)

Table: 6.4 (b} Amount of Rent

Amount {Tk Frequency Percentape
{F} (*a)
| o 2000 12 46,15
2001 3000 5 19.23
00 1 -6000 4 15,3R
SO0 1-8000 4 15.38
HO00 1 J Hb
Totgl 26 1000

Source: Field Survey, 1999

6.5 Capital Investment

Most of the Industry (34%) has Capital Investment of more than Tk, 2 lac. These are
mostly due to the cost of machinery. The higher the industry size, the more number of
machinery & so do capital investment. }t is also imporant (o observe that there is also
34% industry whose capital investment is less than Tk 50000. This is the reverse
situation of high capital invested industry.

Table: 6.5 Capital Investment =

Amount (Tk.) Frequency Percentage
(F) (%)

= 5,000 15 30

50001-1 lac 12 24

1 lac-1.5 lac 4 8

1.5 lac-2 lac 2 4

2 lact 17 34

Total 50 100

Source: Ficld Survey, 1999

6.6 Size of the Industry

Most of the surveyed industry (56%) has lower size {(<=500 5q. /). Only 4% of the
surveyed industry are big in comparison to smaller industry. Land is limited & costly
in the survey area,

Table: 6.6 Size of the Industey

Area Frequency Percentage
(5. fi.) (F (%o}
| &S00 28 0
501-1004 ] 16
10011500 Y 18
1501-2000 2 4
2001-2544) 1 2
2501-300) - -
3001-3500 - -
3500+ 2 3
Tatal 50 100

Source: Ficld Survey, 1999
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6.7 Type of Recyclable Plastics

Although there is 2 large variety (>30) of recyclable plastics found from the survey, it
has been found that 66% of the surveyed industry do recycle only 1-2 items, 22% of
the industry recycle 3-4 items. Only 2% of the plastic recycling industry do large
scale of plastic recycling comprising 7 to 10 items. The recyclable plastics are' Plastic
Dana (red, white, blue, yellow, green, locally made /foreign, Powder, Hard Dana
(HDP), PP Dana, Rejected Polythene, Shopping bag, Plastic bag, Bodna, Gallon,
Balti, Pipe, Plastic Bottle, Jug, Boyam, Foot of Rickshaw, Wall Cloth, Recksin (Baby
Taxi, Bus Seat Cover), Road Khasta, Plastic Shoe, Fita, Mandex LD, Hyem Pex,
Crystal, Fertilizer Bag, Milk Bag, Plastic Paper {SDP), Bobin, Gamla, Scle of Shoe,
High Broz, PVC Pipe, Hyne Bag, Titaneum, DUP. Alkathene, Marlex Powder etc.

Table: 6.7 Type of Recyclable Plastics

Type Frequency Percentags
(E) {¥0)

1-2 33 66

3-4 11 22

3 4 3

7-8 1 2

2-1¢ 1 2

10+ - -

Total 50 LiXd

Source: Field Survey, 1999

6.8 Number of Similar Industry in Survey Area

it has been found from the survey that most (40%) of the Plastic Recycling Industry is
situated in Lalbagh-lslambagh area. But a lot of variation in case of similar induslry
came out of the respondents For example, in Lalbagh, 75% of the respondents lold
that there were<= 50 similar industry in that area whereas 15% of the respondents 1ald
it 50 to 100, 5% told 101-150 number of similar industry exist there. These figures
vary because these industry are informal, have no registration, tex file or record. So it
15 quite difficuit to identify the proper number of similar type of industry. Even there
15 no organization to keep the track of these industries. From survey, it has been found
that in Latbug, the Plastic Recycling Industry is mostly situated in Ward No. 3, 59, 60,
63, 64 & 65 i.e. Postagola, East Islambagh, Ttawalaghat, Chunawalaghut, Kamalbagh,
Urdu Road (Noakhali Building), Shaheed Nagar & Killar More; in Rahmatganj, these
industry are situated at Water Works Road, Nizambug & Chadnighat whereas in
Kamrangichar, mostly situated in Nurbagh & Aslambagh which is the south periphery
of Dhaka City.

Table: 68 Number of Similar Industries in Survey Area

Areg Kamrangichar Lalbaph/Islambagh Rahmaiganj
Ranpe F %o F % F %
| 50 5 84 30 75 2 50
51-1040 1 16 6 15 - -
101-150 - - 2 5 2 30
151-200 - - I 1.3 - -
200+ - 1 25 - -
Total & 1.0 40 LG 4 100

Source: Field Survey, 1999

CHAFTER SIX-ANALYS[S & MREEENTATION (F DATA a5



6.9 Year of Establishment

It has been found that mosi of the Plastic Recycling Industry (36%) was esiablished
within 1990 to 1995. There is a wend of growth increase from 1971 to update. So it 18
obvious that Plastic Reécycling is giving emphasis with the increase of plastic use.
From literature review, it is found that plastic is being used for years but the concern
of plastic recycling started in our since 1983 as the frst formal plastic industry named
Islam Plastic launched their recycling program in the same year at Bepun Bazar in
Dhaka. Though informal plastic recycling has been going on since 1971 in Dhaka
City.

Table: 6.9 Year of Esteblishment

Year Frequency Percentage
{F) (%)
1971-1975 4 B
1976-1980 I 2
1951-1985 3 10
1986-19%0 iy 2u
1991-1995 I3 36
1996-2000 12 - 24
Total 50 o0

Source: Field Survey, 1999

6.10 Working Days in last Fiscal Year

t has been found from the survey that most of the Plastic Recycling industry (about
50%%) had workung days of 250 to 300 days in the last fiscal years. There are some
interruplions due to flood as the survey areas {Lalbagh, Rahmatganj, Kamrangichar)
are sometimes vulnerable to natural disasters. During survey some remarkable
answers were found in case of working days. Some told that their working days in last
fiscal year is equal to Govt.s working days. This showed their aftitude &
commitment towards plastic recychng,

Table: .10 Working Days in last Fiscal Year

Drays Frequency Percentage
(F) (o}

| o 200 4 &
201-250 11 22
251-300 25 50
3u1-350 10 20
350+ - -
Total 50 100

Snurce: Field Servey, 1999

6.11 Type of Industry

It has been found from the survey thal all the surveyed industry were informal We
make sure that no formal industry can come to our analysis. Most of the 1PRIs {(ghout
90%) are called by the name of the owner like Gafur’s Plastic, Eusuf’s Factory where
Gzgur and Eusuf are the owners of the informal plastic recyeling industry (See
Appendix- Name, Address and Owner of the Surveyed TPRIs).

CHAPTER SI-AMALYSIS & FRESENTATION OF DATA 6



Table: 6.11 Type of Industry

Type Frequency (F) | Percenlage (%o)
Formal - -

Informal S0 100

Tatal 50 100

Source: Field Survey, 1999

6.12.a Total Number of Employees/Workers

It has been found from the survey that 46% of the Plastic Recycling Industry have
employees less than 5 persons, 26% of the surveyed industry have employees 6 to 10
persons. Only 109 industry has employees more than 15 So it is obvious that these
industry are larger in comparison with the first one.

Table: 6.12 {a) Telal Number of Employees/Workers

Ranpe Frequency (F) | Percentape (30)
=5 23 46

6-10 13 26

11-15 3 6

16-20 5 10

21-25 1 2

25+ 5 10

Tolal 50 B

Source: Ficld Survey, 199

6.12.b Gender of EmployeeaWorkers with Job Specilication

It has been [ound from the survey that B1% of the workers are male, 15% are femele
& only 4% workers are children. From survey it 18 [bund that there are differem types
of job oceurred in plastic recycling industry. These are. Cutting, Molding, Machine
Operating, Packaging, Porting, Washing, Cleaning, Sonting, Hand machine operating,
Spraying, Dye mixing etc.  Women & children are mostly used in sorling & cleaning
heterogeneous plastuc wastes. Most ol the employees have to do muRiple jobs in the
same industry.

Table: 6,12 (b} Gender of Employees/Workers with Job Specificalion

Gender of Workers | Frequency (F} | Percentage (%)
Male 428 "l

Femals TR 15

Children 23 4

Total 529 JLLLE

Soorec: Ficld Sarvey, 1999

6.13.2 Wage Type

From survey, it has been found that 30% of the induslry pay theirr employees on
monthly basis whereas 30% of the Plastic Recycling Industry pay on day basis. There
are also weekly payments & contract cum production based payments (Wage/Gruce, 1
Gruce = 144 pieces or 12 dozens) though {ow in percemtage. It is also noticeable Lthat

wage rate varies with job specification & importance. It meinteins higher to lower
hierarchy.
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Table: 6.13(a) Wage Type

Type Erequency (F) | Percemape (%)
Dray Basig [5 0

Moothly Basis 28 56

Hously - -

Wenldy 1 2
Contracl/Production Basis & 12

Total 50 100 |

Source: Field Survey, 1999

6.13.b Wage Rate

It has been found through the survey that 38% of the surveyed industry pay salary of
Tk. 1501-2000 per month to their employees. 26% of the Plastic Recycling Industry
pay less than Tk. 1500 per month to their employees. 22% of the surveyed industry
pay higher wage rate of more than Tk. 2500 per month

Table: 6.13 {(b) Wage Rate {in Tk /Mamih}

Amount (Tk.) | Frequency (F) Percentage (%)
| &S00 - -

S01-1000 1 2
[ 1un1-1500 12 24

1501 -2{Kx) 19 3%

20012500 7 14

2500+ 1] 22

Total 54 104

Source: Field Survey, 1999

6.14 Working Hours/Day

30% of the surveyed industry have their empioyees with working hr. ranges from 9 1o
16 while 48% of the industry min according to [LO (International Labor Organization)
Working Hr. Schedule i.e. 8 hr.s /day. It is also found that the working hr.s over ‘8 is
not counted as “‘over time” in all the surveyed mndustry.,

Table: 6.14 Warking Hours/Day

Working Hr. | Frequency (F) Percentage (%) |
K=t 4 44

4-16 25 50

16+ 1 2
| Total 50 100

Source: Field Survey, 1994

6.15 Land Use of Surrounding Area

It has been found from the survey that, 98% of the industry is located in mixed land
usc area 1.e. area where residential, commercial & industrial uses are intermingling,
This provides lower transporiation cost of workers providing lower living cost within
their working areas.
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Table: 6.15 Location of Industry / Land Use of Surrounding Area

Az Frequency (F) | Percentage (%)
Residential - -

Comnrercial i 2

Indusinal - -

Mixed Land Use | 49 o8

Orhers - -

Total 50 11X}

Source: Firld Survey, 1999

6.16.80 Number of Plastic Recycling Machinery

It has been found from the survey that 46% of the Plastic Recycling Industry possess
2 to 3 recycling machinery, 32% of the industry have only one recycling machine, Tt
is also worthy to menticn that only one surveyed mndustry has po plastic recycling
machine, Tt do only sorting.

Table: 6.16 (a) i, Number of Plastic Recycling Machinery

Range Frequency (F} | Percemtape (%)
=5 16 32

2-3 23 36

-3 R 16

5+ 3 5]

Total 50 LD

Sowrce: Field Survey, 1999

6.16.4.ii Type of Plastic Recycling Machinery

It has been found from the survey that 51% of the Plastic Recyceling machine is Plastic
Hand Molding type, Chapti machine & Dana machine are 12% each. Other machines
are less in number & use. For single machine plastic industry, plastic hand molding
machine is prominent.

Table: 6.16 (a) ii. Type of Plastic Recycling Machinery

Type Frequency (F) | Percentage {%)
Chapti 17 12
Cutting 11 %
Dana 17 12
Blue Auto 2 1.5
Fiastic Hand Molding Machine 71 5t
Production 10 7
Hambowling & Fl
Air Maching 3 2
Copling - 1 1
injeciion 2 15
Total 140 100

Source: Field Survey, 1999

6.16.b Operation Type

From survey, it has been found that 44% of the surveyed industry operate their plastic
recycling machinery manually, 18% of the industry has automatic machine & 34%
industry has semi-auto machine which ere operated both automatically & manually.
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The “others” category consists no machine & both manually, aute & semi-auto

recycling machines
Tahle: 6,14 (b) Operation Type

Type Freguency (F) Percentage (%o}
Manually 22 44

Automang ) 18

Sermi-gue 17 34

Others 2 . 4

Total A0 144}

Source: Field Survey, 1999

6.16.c Machinery Manufactured in

From survey, it has been found that 90% of the plastic recycling indusiry have their
machinery manufactured locally, 4% has foreign or imported recycling machinery,
Another 4% have plastic recychng machinery assembled locally but pants are foreign.
It is noticeable that 2% of the surveved indusiry have mixed recycling machinery i.e.
some foreign & sowne locally made Small helpful machinery is being tried to
mamfacture locally to reduce the capital cost.

Table: 6,16 (¢} Machinery Manufactered in

Type Frequency(F) Perocolape (%)
Locally 45 9()
Foreipn/lmporied | 2 4

tlixed 1 2

Others 2 4

Tatal i) 100

Sowrcc: Ficld Survey, 1999

Note: * Locally Made & Imported Machinery Separatety

6,16,d.i Maintenance of Machinery

1t has been found through the survey that 64 percent of the plastic recycling industry
consider the maintenance of their machinery to be easy. 36 percent found it to be
difficult though not any plastic recycling machinery found impossible to maintain or
repair. It 15 an encouraging matter of continuing plastic recycling.

Tahle: 6.16 {d) (i} Maintenance of Machinery

Type Frequency (F} | Percentape (%)
Eazsy 32 L)

Dilficult 13 36

Impossible | ~ -

Total S0 L0

Source: Fisld Survey, 1999

6.,16.d.ii Average Maintenance Cost per month

It has been found through field survey that 28% of the surveyed industry have
maintenance cost of their machinery less than Tk, 500 per month. 26% of the industry
has maintenance cost greater than Tk, 2000 per month. Some machinery is difficult to
repair but maintenance costs is cheap & vice versa.

CHAPTER SIX-ANALYSIS & FRESENTATION OF DATA 0t



Table: 6.16 (d) {ii} Average Maintenance Cost per month

Amount {Tk.) Frequency {Fy | Percentape (%)
— 50 14 23
| 5011000 10 20
1001 -1500 10 20
1501-2000 3 3
200+ 13 26
Total 100 100

Saurve: Field Survey, 1999

6.16.¢ Nepative Consequences of Machinery

It has been found from the survey that 'Extreme Heat’ {60%), Noise (60%),
Flammable (18%}), Hazardous & Noxious Gas Emission (16%) are prominent
negative consequences of Plastic recycling Machinery. The negative consequences are
mutually exclusive ie many negative consequences are common to different
industry. The workers could not tell the names of noxious & hazardous geses but they
teel that Lhey are producing something that is injurious to health & alse harmful to
environment. The workers seemed to be used to ihe negative consequences or they are
being adapted. Some negative consequences create respiratory diseases, some are
irritating to eyes & skin resulting wounds to hand. It is observed that severity of
negative consequences vary,

Table: 6.16 (&) Negative Consequences of Machinery (Multiple Choices)

Type Frequency (F) | Percentage (%)
Excessive Heat Producing | 30 60
Smoke Provoking 8 16
Hacardous & MNoxwous Gas | § 16
Emigsion

Flammable o 18
I[rhitating 8 15
Moisy 30 &4
Hazardens 2 4
By-product

Orhers 15 )

Seurce: Field Survey, 1999
Nme:  Out of Sample *50°
" Odor & Dnst

6.17.a Wtility Services

Elecincity is the vital utility service needed to plastic recycling industry. As a result
all the surveyed industry (100%%) have power/electric supply. 24% of the surveyed
industry have water supply (for cooling & washing) and only 14% of the plastic
recycling industry has drainage facility i.e. connected to Municipal drainage system.

TFable: 6.17 {a) Utility Services

Type Frequency (F) | Percentage (%6)
Powet/Electric Supply | 50 100
Waler Supply 12 24
Drminage Facility 7 14
Seurce: Field Survey, 1999
‘Nete:  Out of sample “30°
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6.17.b.i Cost of Power Supply per month

It is found from the survey that 48% of Lhe plastic recycliné industry pay more than
Tk. 3500 per month for electric bill 34% of the surveyed industry pay less than Tk.
1500 per month. Electric is subject (o industry size, no. of machinery & working hrs.
It is also observed that most of the industry has no electric meter.

Table: 6.17 (b) (i) Cost of Power Sepply per month

Amount {Tk ) Frequengy (F} Percentage {*a)

= 1500 17 34
15002000 1 2

2001-2500 1 2

2501 -3004) 3 10

3001-3500) 2 4

3500+ 24 48

Total 50 1K)

Souirce: Field Survey, 1999

6.17.b.ii Cost of Water Supply per month

50% of the surveyed industry that have water supply {sample 12) spend more than Tk
600 per month. 42% spend less than Tk. 200 per month, Water bill is included (o remt
to some plastic recycling industry. Some bought water from Tube well

Table: 6.17(b) (ii) Cost of Water Supply per month

Amount (Th ) Frequency (F} | Percentage (%)
= 200 5 42

201-404) - -

H1-600 1 ]

GO0 & 50

Total i2 100

Source: Field Sorvey, 1999

6.17.b.iii Cost of Drainape Facility per month

Only 7 (seven) out of 50 surveyed industry have drainage facility and they spend less
than Tk. 200 per month for drainage facility. Other has self-drainage line {slope-wise)
which ultimately comtribute to municipal drainage system.

Table: 6.17 (b} (iii) Cest of Drainage Facility per montb

Amount (Tk.) Frequency {F} Percentage {%4)
200 7 14

201-400 - -

40 1 -£4K) - -

600+ - -

Total TrS0

Seurce; Field Survey, 1999

6,18 Source of Water Supply

From field survey it has been found that 38% of the surveyed industry (sample 13)
have WASA connection, another 38% have tube well inside the industry. 16% of the
surveyed industry collect water from other sources like buying water, bringing water
through illegal motor pump on WASA water lines
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Table: 6.18 Source of Water Supply

Source Freque | Percentage (%)
ncy {F}

WASA 5 38

Tube Well (HandDeep) | 5 38

River I 3

Onber’ 2 16

Total 13 | 100

Source: Ficld Survey, 1999

Note: " collecting water through motor pump
6.19 Connection Patterh of Utility Services

It has been found from the survey that 90 percent of the surveyed industry has legal
connection of utility services. Only 5 percent of the surveyed industry have illegal
connection of utility services. There is no comtract based or other connection patiern
of utility services found in the survey.

Table: 6.19 Connection Pattern of Utility Services

Pattemn Frequency (F) | Percentape (%)
Lepzl 43 90

[llepal 5 10

Comniract - -

Crher - -

Tatal 50 100

Source: Field Survey, 1999

6,20 Priority Ranking of Factors/Reasons for the selection of this area for Plastic
Recycling

Twenty-six factors or reasons were primanly identified for the selection of the
surveyed area (Lalbagh/Tslambagh, Rahmatganj & Kamrangir Char) potential for
informal plastic recycling industry in Dhaka City. Each respondent was asked to give
score of priority to particular factorfreason according to his‘her individual perception
about the potentiality of that particular factor for the establishment of informal plastic
recycling industry to that particular area. The most imporiant factor/reason, therefore,
was assigned a value of 26, the 2™ impontant factor was assigned a value of 25 and so
on. This procedure (Hossain, 1992 & Khan, 1996) was followed for twernty-six
potential factors of informal plastic recycling industry establishment The sum of the
value assigned by the respondents against each of the factor potential for informal
plastic recycling industry establishment was caleulated, The highest score orjented
factor/reason of plastic recyching calculated by above method was given the rank one
or 1 priority and the 2™ most important factor was assigned rank two and so on.
Ranking of all factors/reasons for informal plastic recycling industry establishment is
shown in Table: 20. It has been found from that analysis that the top 10
factors/reasons of informal plastic recycling industry establishment to that particular
surveyed area in Dhaka City are; Low Rent (Score: 1080), Availability of Raw
Matenals (971), Social Facilities {Score: 906}, Low Capital Cost [Score: 899], Low
Labor Cost {Score: 8313, Local Characteristics (Score' 809), Availability of Unskilled
Cheap Labor (Score: 782), Low Housing Cost of Workers {Score: 71 1), Easy Access
of Raw Materials {Score: 698) & Low Carrying Cost of Finished Products (Score:
692). It is interesting to state that two factors, Praper Managemert & Flood free zone,
got the same prierity ranking (both ranked no. 19 with same score of 591). Similarly
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Protection from Govt & Other Harrashmenis and Scope/Sites of Imermediate
Treatment of Plastic Wastes, these two factors ranked no. 24 with same score.

Table: 6.20 Priority Renking of Factore/Reasons for the selection of this area for Plastic
Recycling

Rank Sefection Factors/Reasons for Industry Establishment Obtuined Seore

i Low Renl 1080

2 Ao lability of Raw Materiats 971

3 Social Facililies 6

4 Low Capitzl Cost 299

5 Low Labor Cost 831

& Local Characteristics 809

7 Availability of Unskilted Cheap Labor 82

8 Low Housing Cost of Workers 71l

Y Easy Access of Raw Materials 698
10 | Low Carrying Cost of Finished Products 692
11 | Proper Bysiness Linkiges 677
12| Low carrying Cost of Raw Matenals 676
|_ 13 | Easy Comnumnication to markel/ Accessibility 671
14 Availubility of Skilled Labor T T A
15 | Easy Repair of Machinery 640
16 | Avslabiliy of Technically Trained labor 634
17 | Pleasant Working Environment 623
18 | Adequate Utility Services (Gas, water, Electricity & Dranage) 597
19 | Proper Management 591
19 Flood Free Zone 591
20 | Low Land Value 384
11 | Easy Markeling of Finished/Unfinished/Intetmediate Products 509
22 | Avnilability of Technical Help from Experts 504
23 Cood Law and Order Singtion 437
24 Protection from Govi. & Other Harrashments IBE
24 Scope/Sites of Injermediate Treatment of Plastic Wasies IR%

Soarce; Ficld Survey, 1999

Mote: * See Appendix- (1

£.21.a Backward Linkages of the Plastic Recycling Industries

It has been found from the survey that all (100°4) of the surveyed industry have
backward linkages & they collect different types of raw materials from various
sources or aclors/market systems. From survey, it has been found that 68 percent of
surveyed industry collect al least 2 (two) types of raw materials from backward
linkages. 28% of the surveyed industry collect 3 to 5 types of recyclable. Very few
(only 2%%) collect more than 6 {six) types of recyclable Fom backward linkages.

Table: 6.21 (a) Backward Linkages of the Plastic Recycling Industries

Type of Raw Matenials | Frequency (Fy | Percenlage (Yo} |
= 34 68

3-5 14 28

6-§ I 2

&+ | 2

Total S0 10

Source; Field Survey, 1999
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6.21.b Type of Aclers in Backward Linkages of Plastic Recycling Industries

1t has been found from the survey that 72 percent of the surveyed industry ¢ollect raw
materigls flom wholesale & retail market situated mostly in Urdu road, Islampur,
Bongsal, Noyabazar, Islambagh & Beribandh. 12 percent of the surveyed industry
collect recyclable from Vangari Dokan. Only 2 percent collect reeyelable from factory
& hawkers. In athers caiegory, 4 percent industry collect recyclable from outside of
Dhaka.

Table: 6,21 {b) Type of Actors in Backward Linkapes of Plastic Recycling Industries

Type of Actors/Market System | Frequency (Fy | Percentage (%)
Vangari Dokan 6 12
Tokai/Scavengers 4 8
Wastage of Factory 1 2
Indusiry 3 [
Market 36 72
Hawker i P
PanyMiddic man 3 ]
| Others 2 4
Seurce: Ficld Survey, 1999

Note: ~ Oui of sample *50° (mutually inglnsive/ Toultiple ghoices)

6.22.a Number of Actory/Market System in Forward Linkages

It has been found from the survey that 24% of the surveyed industry has forward
linkages to Chalk Bazar, a well-known market system or actor for both retail & whole
sale of [mished, unfinished & imtermediate plastic recycled products. Urdu road
comes at third position with 10% recyeling industry support. There is 24% in others
category for forward linkages which comprises Bongsal market, Company & factory.

Table: 6.22 (a) Number of Actors/Market System in Forward Liokages

Type Frequency (F) | Percentage (%)
Gulisian 1 2
Chalk Bazar 12 24
Iimamgani 2 4
hitlord L] 12
Urdu Road 3 J{H
Bakery 1 2
Whole Sale Market 4 b
Alu Bazgr 1 2
Screen Print Factory | ) 2
Islambagh (Lalbagh; | 3 6
Order wise/Party 4 3
Medicing Company i 2
Others 12 24
Somrce: Field Survey, 1999

Note: ~ Out of sarnple *30° (mutually inclusive/ multiple choices)

6.2Lb Type of Forward Linkages

It has been found from survey that 62% of the surveyed industry has forward linkages
with finished product while 32% have forward linkages with unfinished or
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intermediate products. Only 6% industry has forward linkages with market System or
actors providing both finished & unfinished recycled plastic products.

Table: 6.22 (b) Type of Forward Linkages

rT_ypc Frequency (F) | Percentzpe (9%)
Finished 31 a2
Unfinished/Intermediate 113 32
Product
Onhers (Both F & UF Producty | 3 0
Tolal a0 1tK)

Source: Field Survey, 1909

6.22.¢ Type of Finished/Unfinished/Intermediate Prodyets

It has been found from the survey that all (100%) of the surveyed industry have
forward linkages & they supply difFerent fypes of finished, unfinished & intermediate
products to various acters/'market systems [Table: 21(a)]. The products are supplied 1o
fectory & wholesaler of Lalbug, Noyabazar, Bongsal & Islambug. It has been found
from the survey that 72 percent of the surveyed industry supply at least two of the
above finished products while 22 percent industry supply 3 to 5 items. Only 6 percent
of the plastic recycling industry supply more than six items to forward linkages.

Table: 6.22 (¢) Type of Finished/UnfipishedTmermedjate Produets

Ranpe Frequency {F3 Percentape e} |
= 36 T2

3-5 il 22

65-8 3 f

B+ - -

Total 50 LY}

Source: Field Survey, 1999

6.23 Inputs and Outputs lrom [PRIs

It has been found from fisld survey that more than fifty items come ouw as Recyeled
Products from about forry different types of salvaged plastic wastes. Tt signifies the
diversity of plastic products in the plastic recycling chain of Dhaka City. Though
there is no implication of adopting plastic recycling code during the recyciing process.
So mixed plastics are being salvaged & consequently recycled 1 throughout Dhaka
City.
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Table: 6.23 List of Inputs and Outputs from IPRIs

inputs (Salvaged Plastic Waste)

Outputs (Recyeled Product)

Plastic Dana’Clups

Nail Polish Caps, Tool/Bench {Morn), Glass, Cup
(Bati), Chair, Veil/Blinker {Dhakna), Box, Cup-
Plate-Saucer, Small Hand Fan, Ball, Top. Sword,
Muror Fraime, Doils, Spectacles, Hair Clip and
Band, Waich, Comb, Bangle (Ciwri), Plastic
Shoe, Tays, Ornament Teay, etc,

Vimgan & Industnal ScraprWastage

Plastic Gallon, Duna, Jar (Boyam), Tovs, Piicher
{Plasiic Kolshi), PET Botile eic.

Oil Gallon, Bolin

Water Piicher/pot (Bodna), Slate, Playing Bar, Ink
Pot, Jar cic.

Plastic Bag, Shopmng Bag, Black Polythene
Ferlilizer Bag, Milk Bag

Chapti, Plastic Dana, Container of burat Tobacco
(Gul's Por), Buscyit Dizes, Veil, Wall Cloth etc,

Plastic Resm

Glue Container { Aska)

Rickshaw Fool, Wall Cloth, Seal Recksin

Padel, Brake Shoe of Rickshaw

Lhiscarded Slippet/Sandal, Shoe, Lace Sole

Dana, Chapti, Shoe of different Color

PP, Malless, Alkatin, PVC, Crystal, Hicmpes,
HDP, High Bros

Water Contaner (Bulti), Dana, Football, Pipe,
Elbo, T, Sanitary Pan, Kayol, Filter Cap, Foqt
Palenger, Scale, Plastic Slte, Galion Cap,
Medicine Cap, Spoon, Drop Boule, Gallon, Jug,
Colander/Sieve/Strainer {Jaeni), Poly hag Flux,

Clip Hanger etc
Drum Chapti, Black Hard Plastic (Cover of | Tobucco Powder Contaguer, Capetc.
Ridic/ TV
Mbalied LD, SDP Plastic Duna

Source; Field Survey, 119

624 Priority Ranking of Problems Faced by Plastic Recycling Industry

Thirty-four problems were primarily identified that are related

te plastic recycling of

informal industry in Dhaka City. Each respondent was asked to give score of priority

to panicular problem according to histher individual

recycling problem. The most important
34, the

perception about the plastic

problem, therefore, was essigned a value of
important problem was assigned a value of 33 and 50 on. This procedure

was followed for thiny-four problems of jnformal plastic recycling industry. The sum
of the value assigned by the respondents against each of the problem of plastic

recycling

was calculated The highest score oriented prublem of plastic re&ycling
calculated by above method was given the rank one or 1% prionity and

the 2™ mnogt

important problem was assigned rank two and so on. Ranking of all problems of
informal plastic recycling industry are shown in Table: 23 [t has been found from that
analysis that the top 10 problems of informal plastic recycling industry in Dhaka City

are. Power Inferruption/Load Shading

Problem (Score: 1550), Capital/Financial Incemtives

Problem (1309), Raw Material (Score: 1256), Low Profit Margin Problem (B/C < 1.0) [Score:
1236], Energy/Utilny Services (Scorz: 1188), Marketing Problem (Score: 1136), Seasonal
Problem (On/Off Season) [Scors: 1172], Availability of Skilled Labor Problem (Score: 1053),
Lack of Fire Protectian/Fire Fighting Problem (Score: 1030) & Accidents {Score' 1000)
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Table: 6.24 Priority Ranking of Prohlems Faced by Plastic Recycling Industry

Rank Froblems Related to Obtained Score”
B o S L} EaiE ] 550
; IR aRE
arkceting vy RATRRT G T :
57,13 |- Seagonal Problem (OWOR Season)” TS W7 A
“iri8 oh [T Avmtinbility of-Skilled T abor S5 - S 3
w1 9.55,1 LAk of Fire Protecidn Fire Fighting e 1030 ¢
SO A oot S e D ey L1000 3
11 Technical Agsistance 966
12| Occupationgl Heaith & Safety '_ 943
13 | Proximiiy io medical Facilities during Accident 929
14 | Marketing Difficulties 901
15 | Lack of Gowt. Policics for Plastic Recycling Industry Improvement 887
16 Heaith Risk during Sorting & Washing 834
17 | Duality Control K14
18 | Lack of Proper Organization/Committee 823
19 _| Manugement Problem 800
20 | Lack of First Aid & Other Prev entive Measures 763
21 Transportation Problam for both Input & Ouiput 762
22 informal Finance Credit & Interest Rate 758
23 Govi. Harassment 718
24 | Deprivation of Actual Producl Prices due to other forces 07
25 _ | Working Environment HB2
26 | Ce-telalion Problems beiween Linkapes 671
27 | Quality Marking & Standardization Maintaining iy
28 | Inferior Quality Problem 600
219 Maintenance of Machinery & Equipment 657
3 Sowalty Acceptance Problem 624
k]| Lack of Industrial Zone 594
3z Informal Taxagion 544
33 Intermedizte Treatment Site Problem 533
34 Proper Legisiative & Resulstory Problem 507
Source; Field Survey, 1999

Nate. * See Appendix- 02
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CHAPTER; 07 SUMMARY FINDINGS AND RECOMMEDATIONS
"-_'“—-"—""-‘—"-'—-_p-ﬂ-

7.1 Introduction

Throughout the field survey on numercus aspects of informal plastic recycling indusiries at
Dheka City, it is observed that different problems associated with plastic recycling are
intermingled and interrelated to each other On the basis of the analysis of Lhe data collected
by questionnaire survey, some generalizations have been pointed ocut and some policy
guidelines are formulated,

7.2 FINDINGS

1.

The sex ratio (Male : Female) of workers/employees in surveyed [PRIs 15 1 : Q.18 ie the
sample is a male dominated ene. This is because, most of the works in informal plastic
recycling industries are somehow technical and male workers are usuzlly familiar {o
techmcal works (operating & meintaining machinery) rather than female workers Female
workers and child labors are employed in early stage of plastic recycling chain They do
the jobs of sorting, washing and cleaning of heterogeneous plastic wastes and make it
ready to be used as raw materials in ihe recycling industries.

The surveyed sample is alse an carning group dominated one (76%) with an age limit of
twenty te below forty. Most of them are found Lo be entrepreneur and at the same time
worker of the surveyed informal plastic recycling industry

It is found thet most of the entrepreneurs (44%) of IPRIs have lower level of educarional
background ie. only primary schooling So, it hampers the better understanding and
communicating to dilferent organizations tha:r may come Forward to discovering the
prospects of [PRIs in Dhaka City

Apperently it has been found from the survey that [PRIs are nominal profit making
considering the monthly income and expenditures.

The ownership pattern of IPRIs depicts the relationship of hardship and survival of these
industries in spite of different problems identified by the entrepreneurs. From survey, it is
found that most of the TPRIs are established on private houses where the owner started the
business in his territory. So most of the IPR[s are called by the name of the owner. Some
industries are rented though the rents are house rents not the rent of an indusgiry. These
industries are family businesses that survive with the family of the entrepreneur. So most
of the rents of surveyed IPRIs are below Tk, 2000 per month that resembles rents of
restdential housing,

It has been found from the survey that capital investment of [PRIs varjes with industry
size, number of employees, no & type of recycling machinery, inputs & future scope of
expansion. As most {56%) of the IPRIs has lower industry size (<=500 sq. ft.}, their
capital investment is not so high (>= 2 lacs). It is also important to state that land is
limited & costly in the survey area. So it is quite difficult to make expansion of these
IPRIs. Moreover, more technical recyeling machmery is not affordable by the poor
entrepreneurs.

It has been found that a wide variety (>30 units) of plastic wastes are being recycled in
the TPRIs of Dhaka City which are similar or acceptable according to Plastic
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ldentification Guide siated in the earlier chapter (Table: 2 3) though there is no alempt
recycle plaslics according to resin type or plastic codes. Most of the recycling is done on
mixed plastic resins that consequently reduce the quality of owputs of these IPRls ig.
mferior quality products ultimately comes out of these industries. Some plastic waste got
names used by local user which need more chemical research to identify their recycle
eodes and properties,

8. Most of the 1PRIs are found in the locality of Ward No. 3, 59, 60, 63,64 & 65 of DOC
where the surrounding land use is mixed. These wards are situated at the south periphery
areas of Dhaka City with easy access to river Burigenga. Easy river communication,
opportunity of processing plastic wastes (i¢. sorling, washing, buming, drying) on
embankments of that particular river encourage entrepreneurs to establish the [PRIs in
that locality. Moreover, most of the employees of IPRIs are urban poor of Dhaks City
who live m temporary slums established on that embankment.

9. It has been found form the survey there is wend of growth increase of [PRIs since 1971
and the most growth update was found in beiween year 1991 & 1995, Eighteen more
IPRIs were added with the existing IPRIs within that time frame. There are still chances
of esiablishing newer industry in this secior with the growing concern of protecling and
congerving environment of Dhaka City.

10. Tt hes been found from the half of the surveyed IPRIs that they remained open at almost
all working days throughout the last fiscal year, This is gquite eNnCoOUraging commitment
towards plastic recycling & also showed their professionalism in industriel sector.

11. Most (46%) of the surveyed industries have employees less than five persons and have no
registration. So the industries resembles informal as per definition of informal industry.

12 It has been found From the survey that some portion of informa! sector of Dhaka City 1s-
employed into diversified jobs in these IPRIs The job specifications are found gs
Washing, Cleaning, Soriing, Cutting-Molding-Hand Molding etc, Machine Operating,
Spraying, Dye Mixing, Stacking ete. Most of the employees have to do multiple jobs in
the same mdustry, as the owners can not afford to keep separate employee for each
different type of job needed in his industry.

13. Tt has found from the survey that most of the [PRI pay their employecs on menthly basis.
Some industries pay on produciion or coniract basis but they are limited in number. No
industry was found that pays on hour basis, It was noticeable (hat weage rate varies with
job specification and imporiance. it maintains higher to lower hierarchy. Like operators at
the early stage of plastic recycling system (Female & Child labor) are paid less than end
operalors who work inside the industry with recycling machinery, Though operalors at
the early stage of recycling work at more vulnerable conditions,

14. Most of the employees work 9 to 16 hours but the hours over eight hours are not counted
25 “over time™ in any of the surveyed IPRIs

15. Most of the IPRIs {46%) possess 2 to 3 recycling machines whereas 32 percent of
surveyed industry possess only single recycling machine. Among ten types of different
recycling machinery Plastic Hand Molding Machine, Chapti Machine and Dana Machines
are found most popular. Other types of machines like cutting, blue autg, production,
hambowlng, cooling & injection are less in number and use. Most of these machines are

operated manually with some exception of auto and semi-auto machines. Most of the
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machinery are found locally manufactured with casy maintenance. The averege
maintenance cost found in most IPREs is Tk, 500 per month. Some machinery is diffjcult
to repeir but meintenance ¢osts is cheap and vice versa.

16. Constant supply of basic utility services (power, water) is highly neceasary for the smooth
production and susteinability of these industries in the lotal industrial sector of the
country, Because no recycling maching can be operaled without electricity. This need has
been given the most priority by the surveyed IPRJs. As the IPRIs are informal and have
registration, they do not possess electric meter in their compounds. But 95 percent of the
IPRIs have legal connection of utility services and they pay more than Tk, 3500 per
month for power consumption, It is also found that 50 percent of the IPRIs have water
supply from DWASA where they spend more than Tk. 600 per month for water that is
highly nceded for washing and cleaning of contaminated plastic wastes. Some indusiries
used washed and cleaned inputs done on the embankments by some actors of plastic
recycling system. Only seven out of 50 surveyed industries have drainage Facility and
they spend less than Tk. 200 per month for drainage facility. Others have self-dreinage
Ime (slope-wise} which ultimately contribute Lo municipal drainage system,

17. From survey, 1t is found that the workers got used to different adverse consequences
occurred in IPRIs. The enmtreprencurs seemed ignore those negative consequences and
kept going on. 1t is found that the working environments of Lhese industries are quite
hempered by extreme heat, noise, Aames, noxious gas emission, dust and din. These
negalive consequences are undoubtedly injurious te human health and environment iff
adequate preventive measures are not taken

18. Twenty-four factors that influence in selecting the survey area poteniial for informel
plastic recycling industry development were identifted from field survey by using
participatory approach. Then to son the hierarchy of imponant factors or to find where
our priority lies, a prority ranking method was applied. The following factors are
responsible for the establishment of IPRIs in survey areas afier applying the priority
ranking method. Low Rent, Availability/easy access of Raw Materials, Social Facilities,
Low Capital & lobar Cost, Local Characteristics, Availability of unskilled Cheap labor,
Low cost Housing of workers, Low Carrying Cost of Finished/Unfinished/Intermediate
Products, Proper Business Linkages (Both Backward & Forward Linkages), Low
Carrying Cost of Raw Materials, Easy Communication to Market/Accessibility,
Availability of Skilled Labor, Easy Repair end Mantenance of Recycling Machinery,
Availability of Technically trained labor, Pleasant Working Environment, Availability of
edequate utility services, Proper management, Flood Fee zone, Low land value,
Availability of Technical Help from Expents, Good Law and Order Situation, Protection
from Gowt. & other herassment & Sites/Scope of Intermediate Trealmem of Plastic
Wastes.

19. It has been from found the survey that all of the surveyed IPRIs have backward linkapes
and they collect different types (>40) of raw materials from various sources or
actora/market system. They are Vangart Dokan, Tokai/Scavengers, and Wastage of
Factory, Industry, Market (mosuy situated in Urdu Road, Islampur, Bongsal, Noyabazar,
Islambagh, Shahidnagar Beribandh), Hawker/Ferriwalas, Pany/Middle man & others.
These actors in backward linkages are inlerrelated and inter-dependable. 1t has been
found that 68 percent of surveyed industry collect at least 2 (two) types of raw materials
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from backward linkeges 28% of the surveyed indusiry collect 3 1o 5 types of recyclable.
Very few (only 2%) collect more than 6 (six) types of recyclable from backward linkages.

20.1t has been found from the survey that more than fifty items come out as recycled
products/outputs from the surveyed IPRIs. Some come out as unfinished/intermediale
products, which are used as raw materials to different formal industries. [t has been found
from survey that 62% of the surveyed industry has forward linkages with finished product
while 32% have forward linkages with unfinished or intermediate products. Only 6%
industry has forward linkages with market system or actors providing both finished &
unfimshed recycled plastic products The market system of forward linkeges of TPRIs is
mainly situated at Gulistan, Chalk Bazar, Imamgan), Mitford, Urdu Road, Noabazar,
Bongsal, Alu Bazar & Islambagh (Lalbagh). Actors of forward {inkages are retailers and
wholesalers of these market system, Bakery, Screen Print factory, Orderwise/Party,
Medicine Company and others. It has been found Fom the survey that 72 percent of the
surveyed industry supply at least two of the above finished products while 22 percent
indusiry supply 3 to 5 items. Only 6 percent of the plastic recycling mdustry supply more
than six items to forward linkages.

21. Thirty-four problems that hinder the prosperity of informal plastic recycling industry in
the surveyed areas were identified from field survey by using participatory approach. Then
sorl the hierarehy of adverse problems or Lo find where our priority lies, a pricrty racking
mcthod was applied It has been found from that analysis that the top 10 problems of informal
plastic recyeling industry in Dhaka City are’ Power Interruption/Load Shading Problem
(Score: 1550), Capital/Financia! Incentives Problem (1309), Raw Material (Score. 1256),
Low Profit Margin Problem (B/C < 1.0) [Score: 1236), Energy/lhility Services (Score:
1188}, Marketing Problem (Score. 1186), Seasonal Problem (On/Off Season) [Score: 1172],
Availability of Skilled Labor Problem (Score. 1053), Lack of Fire Protection/Fire Fighting
Problem (Score: 1030) & Accidents (Score: 1000}, It is also noticeable that all the above
problems are inter-related and consequences of others, So remedies of one problem somehow
reduces the severity of other problems.

7.3 Recommendations/Policy Guidelines for solving problems and enhancing prosperity

of IPRI ‘

* Upgrading of recycling indusiries through formalization, registration, legelization, credit
schemes and other support on the basis of economic, city planning and employment
related criteria. Then proper & uninterrupted wutility services should be ensured at
subsidized rate especially energy and water to JPRIs.

» Financial assistance should be provided to IPRIs for meeting fixed and operating capital
through different government-affiliated institutions for the promotion of IPR business
activities. A cooperative of informal plastic recycling industries can be formed. To
recetve a loan from a financial institution, this cooperative must have its loan guarenteed
by a Credit Guarantee Association (CGA) which are non-profit making crganizations
supponted by government. CGAs in turs apply to differcnt financia) institutions Lo insure
the puarantee,

» Cooperatives: aid for the joint business activities {such as joint production, joimt
processing, joint sales, etc.) of differemt IPRI cooperarives. The role of cooperatives could
further be extended to arrange training for the owner-operators and for operatives. It can
further provide inarketing services and a link with formal institutions and Government
agencies to increase exposure of this sector to outside manufactunng activities,
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» PersonnelVocational training (for Juman resource development); a variety of training
programs at government institutions for IPR. business owner-operalors‘entreprencurs and
basic training courses for operatives/workers can be arrenged.

* Technological development: technical trainmg courses at institutions for IPR business and
technical assistance by related pablic and private research institutions. It will help in
tmproving product quality and product diversification.

» Promuotion of small enterprises: special loans for management improvement, equipment
modemization, equipthent-leasing system, leasing of high technology & energy-saving
equipment can be arranged if there are feasible perspective.

* Organizing fairs: For widening TPR trade areas znd also technology fairs for IPRI
entreprenewrs with modern inventions in Plastic Recyeling.

* Improve Working Environment at ajl stages of the IPR system. For example: Hypgienic
approech {using mask, gloves, rubber shoes, and specially designed collector) should be
followed during picking, sorting, cleaning, washing and processing plastic wastes, Praper
ventilation and heat reducing mechanism should be availahle inside of each TPRL. Fire
fighting devices and first aid boxes should be available

* FPublic awareness in plastic waste management through should be raised through mass
media for cooperation from city dwellers. They can try to do so by using multi-media
techniques, like demonstration projects, plays, brochures, processions/rally, T-shirts cic..

¢ A new recycle law should be enacted to €ncourage or mandate recycling which conserve
scarce resources and help to protect the environment with the provision that PET
(Polyethylene telephythalate) botiles would be coliected end recycled along with card
board boxes, paper comtainers and glass bottles. Plastic recycling policies should bhe
included in the integrated waste management projects of Bangladesh government,

* Declaration of specific areas like Lalbag, Islambag and Kamrangichar as Recyeling Zone
and hence Installation of “Waste Industrial Estates” for non-organic (recycling) wastes
which different cooperatives, the community based private sector and local authorities
would participate in and benefit from

* Consumer could make a difference Ay Changing our attitudes to trash ensure more
sacially acceptability. They helping informal plastic recycling by
- Shop carefully- Avoid single use disposable products . choose to reuse! Rewse

Pplastic bags instead of taking a new bag every time one goes 1o a shop
- Give manufacturers feedback by asking them to use recycle plastic for packaging
and other uses.

7.4 Conclusions -

Simply banning the use of a certain plastic material is unlikely to reduce the amount of plastic
wastes and its relevant negative conscquences. To betier manage our plastic weste, we need
to create markets that encourage more profitable recyciing of paper, plastic, glass, and metals.
We need research on the proper infrastructure for more profitable plastic recyeling.
Therefore, government intervention is necessary in terms of providing access to credit,
acquiring improved technology, and training to produce and develop products and marketing
services. All these efforts should be in proper integration with other environmental policies
through the adoption of environmentally acceptable technology possible.
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APPENDIX:01  PRIORITY RANKING MATRIX FOR
FACTORS/REASONS OF SELECTING THE STUDY AREA

POTENTIAL FOR INFORMAL PLASTIC RECYCLING
INDUSTRIES
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APPENDIX:02  PRIORITY RANKING MATRIX OF

RESPONSES REGARDING PROBLEMS OF [INFORMAL
PLASTIC RECYCLING INDUSTRIES
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APPENDIX:08 NAMES & ADDRESSES OF THE SURVEYED iPRIs



5l N Nami: 0f Informal Flastle Recycling ndostry Address Mame of the Respondent
l. Frogoli Plasig # 10 East [slambagh. YWard No. 8, P. O, Postagola. Lalbagh, Dhaka-1211 Abbas Uddin
b2, Amin Plastie Islambapgh, liawalaghat. Ward No 8 Md Abu! Hossen
3 Golden Plaslic 58/11 A East lslambagh, Chunawala Chat. Ward No. 65, Bhakg-1211 Md. Bela! Hossain
4. K haza Plastic 63, Waler Works Road, Rahmatganj, Ward No. 65, Dhoka-1211 Md. Avub
5. Haque Plastic 7/19 Nurpagh, Kimmngichar, Ward No. 3. Dhaka-13 10 Enamul Hague
a, Gafur's Faciory 7720 Murbagh. Kamrngichar, Ward No. 3, Dhala-1310 Gafur
7. Abul Khmer's Faclory Kamalbagh, Lalbagh, Ward No. 63, Dhula Abul Khinver
5 R. 5. Plastic 46/47, Urdu Road Moakhali Bailding, Yard Ne. 66, Dhaka Salauddin
9 Bhai Bhai Flaslic (1) 46,4748, KB Urdu Road, Noakhrli Building. Ward No. 66, Dhaka hid Kashem
4] D1, Alam’s House Kamalbpph, Lalhagh, Dhaka Abdul Mannan (1)
11 Farogue Mia's Faclory [slambagh. Ward No. 65, Dhaka Md. Farogque Hossen
12, Abul Kalem muali's Faclory Ttawalaghat, Ward Mo, 65, Dhaka, wid, Abut Kalam
13, Ruma Flastic Chunawalaghal. Ward Mo, 63, Dhaka Md. Baker Hossen (Bhokay
i Raju Plastic Rahmaigani, Ward No &5, Dhaka All Ahmed
15 Bhai Bhai Plastic (2) Nurboph, Kammnpgichar, Ward No. 3, Dhaka bd Hanif
16, Karim Mia’s Faclor, Mizambagh, Ward No, 3. Dhaka Md. Karim
17. Shakil Mia's Facion Noakhali Building. Ward Mo, 65, Dhaks Md. Shakir
15, Puhul &min MMia's Factory Nopakhali Building. Ward No. 63, Dhaka Md. Buhul &amin baster
19. Farid Mia's Faciory Kamalbagh, Ward No. 63 Md Farid Master
| 20, Abdu! Mia’s Faclpry Kamalbagh, Ward No, 65 bMd Abdul
21 Solaiman’s Faclory East Islambagh Ward No. 63 Md, Soliaman
22 Eusaf Plastic East Islpmbagh, Ward No 65 Md. Eusuf Alam
| 23, Ali Plastic Chumirvzlaghat, Ward No. 63 Cranurul Ahsan
4. Frendship Plastic Water Works Road. Chadmghal, Ward No, 65 wd AMorsalin Mamun
25. Abdul Hafiz Indusiry Nurbagh, Kamreangiclhinr, Ward No. 3 Abdu! Hafir
26, hivrad Mia's Fagiory Kammngichar, Ward vo. 3 Murad Mia
it Abdullah Culting 2145 Islambagh, Ward No. 64 Motinr Rahunan
285, Khairul Alam Plasiic 93 Tslambagh, Ward No 65 Khorshed Alam
2% Muonir Dang Plasihc 4415 Islambagh, Ward o, 63 M. M Haque Monir
ot
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APPENDIX:04 SAMPLE QUESTIONNAIRE USED IN THE PRESENT
RESEARCH WORK '



ldentification No. |:|
QUESTIONNARIRE ON

PRODLEMS AND PROSPECTS OF INFORMAL PLASTIC
RECYCLING INDUSTRIES N DIIAKA CITY

MURP THESIS
Dept. of Urban and Regional Planning
Bangladesh University of Engineering and Tachnology (BUET), Dhaka-1000

December 1999
[The rescarch 1s conducting under the supervision of Dr. Sarwar Jahan, Professor of the
Department and only applicable for study purpose]

Entreprencurs Socio-Economic Background

1. Entrepreneur's’/Respendent’sName __
2. Age
3. Educatwonal Qualification:

Tiliterate

No Schooling

Kead Only

Pomary Schooling
Secondary Schooling
Higher Secondary

Graduate
Masters
4. Monthly lncowe Tk,
5. Monthly Expenditure Tk __
6. Owmership Pattern: (Tick & Circle)

a Owned — i Individual ii Famuly iii Parmership
b. Rented —— Rent {Tk./month} =
¢ Others — Specify:

7. Capital Investment: Tk ___ _
K, Area/Size
Large C__. sq. fi / Khantha)
Medium  (___ 5. ML/ Khantha)
Smatl i ___ sq. fi / Khantha}
. How many types of Plastics have been recycled:
Specfy.
I Z. 3
4 3 &
7. 4 Y,
110 il 12,
10, How many Industries do exist here of similar quahty:
INTRODUCTION TO INDUSTRY
I Name ofthe Sarpled Indvstry, _____ &
Address: __ __ ________________ % .
Ward No. Date __ __
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2 Year of Establishment:
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n
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=

4. Type of Industry a. Formal (T: axP&en’Have Registration—]
1 Govl Tax
ii. Mumcipal Tax[—)
ii. Other Tax Spectfy ___
b. laformal (Non Tax payer/ No Registration) —
3. No of Employces™Workers; Total __ {M=__,F=__ _ Children=_)
6. lob Speaification with numbers: i Cumng { }
. Moulding { )
i, Macline Operating ( )
iv. Packaging { }
v, Porting { )
vi Onlers{ } Specify
7. Wage Rate (day/hriproduction basis):
Working brs.:
9 Locabon of Industoy:

=)

Residentiul Arcas
Commercigl Areas
Industrial Areas
Mixed Land use Areas
Cihers  Spectfy:

10 Machinery Information:
a Types:
) Name No.
Chapti Machine
Cutting Machine
Dana Machiie
Others Spocify’

b. Operation:

Manuadlv
Aweomylic
Semu-unio
Others Specify

¢. Manufactured:
Locally Made
Fareign/Tmported
Mixcd

Cihers Specify,

Inin

d Maintenance 1.
Easy
Dafficull
bipossible:

u Average Cost of maintenance/month. Tk
e. Megative Consaquences:
Excesstve Heat Producing
Smoke Provolang
Haeardous & noxious Gas Emission
Flanunable
ltrataling
Nousy
Hazardous By-product
Others Specily:

1]
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TL Utiliey Services:

a. PowetfElectric Supply, 1 Yes, Pay/month =Tk

—2 No

b Water Supply: 0 Yes, Pay/month =Tk

¢. Drainage Facility: 1 Yes, Pay/meonth =Tk,

C—1 No

— 1 No

12, Source of Water Supply: a WASA ———

13. Connection Parern; [ Legal

k. Others Specify;

1 lilegal

14, Factors/R.casons for selecting this area;

Rcason Prionily Mo,
i Low Rent
iL Low Land Walue
il Low Capital Cost
iv. Flood Free Zone
¥ Low Labor Cosl
vi, Aviulabibiy of Technically Traned Labor
i Aenilahilite ol GesHmd Eabne
viii Availallity of Unskalled Cheap Labor
B, Low Heusing Cast af Workers
b Adoquate Utlity Scrvices (Gas, Waler. Electrichy)
i Local Characlensics
xil Availohility of Raw Mateoals
xiii Casy Access 1o Raw Materials
MY Low Carpyrog Cost of Raw Malerinls
W Easy {ommunication o Markel/Acoessibiluy
xvi. Low Carrving Cost of Funshed Producls
xvik, Ensgy Marketing of Furished/Unlinished/Intermediate Praducts
xviil Proper Busingss Linkapes
NN Fasv Repairment of Machingry
LS Availahbilily of Technical Help from Experls
wl Scope/Sites of Intermediate Trenunent of Plastic Wasles
andi Social Facilitics
Xl Fleasal Working Boviromument
ANV, Propet Management
NNV, Good Law and Order Situalion
i Protection from Govi & cther Harmashments
xxvii.  Others Specify:

15, Linkages'
a. Backward Linkages (Regarding Raw Materials)

Raw Source (Buy from Preca (T /ky or 1b)
Materials

1, i I

1 i, ii.

., 1. 1,

i, iv v,

¥, v, v,

vi. Wi, Vi,

vii. w1, wil.

viii Vil v1il

{1f necessary, use the overleaf)
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b. Forwarg Linkages {Regarding Semi/Unfinished Products):

S/U Supply/Sell 1o Brice (Tk./kg or 1
Product

L L 1

i i 11,

it b 11,

v Lv. v

v v v

Wi, Y, i

Vil ViI. il

vilL. vill. wili.

(If necessary, use the overlzaf)
¢. Forward Linkages (Finished Products);

! F. Product Supplv/Sell fo Pricg (Tk fky or 1b}

1 1 i,

. 1. ii.

. n iil.

i 1v, v,

V. v, v. .

vl vi Vi,

Vi1, vl vil

viil. | wiii. V1L,

{1f necessary, use the overleaf)
16. Problems Faced by the Recycling Industnes. (1f necessary use the overleaf)

SL. Types Rank | Specify Solution
i Eaw Matenals | 1
2 2
3 A,
4 4.
5 5,
1. Capital/ 1 l.
Finangial 2 2
Incentives 3 2
+ 4
5 3
I Gaoni 1 1,
Llarrastooent ) 2
3 3,
4 3
5 ]
iv, Oceupational [ L
Health and 2 2
Safely Probler 1 3
4 4,
5 3.
v, Teclnical | l.
Assislance 2 2
Problem 3 3
4 4,
5 3.
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SL

Types

Rank

Salution

vi,

Encrgy/Upiiity
Services
Problem

wvii,

Availabality of
Skilled labor

viil,

Quality Cantrol
Probilem

ix

Marketing
Problem

Depnvation of
Actual Prodoct
Frices due to
olher forces

X,

Transportation
Problem for
both Input &
Chrlput

N,

Seasonal
Problem

(On/Off
SEason)

K1,

Proximuty to
Medical
Facililies
dunng
Accident

XIv.

Lack of Fire-
proection/Fire-
fighting

% Y 1 Y S VY PR RO P O P o ) e o I 2 o L P o B e ] ol el o ] Bl Pl Dl ot 1] Pl Bl b L b
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sl

Types Rauk | Specify Solution

xv. | Lack of First l. |
Aid & other 2. Z.
Prevemive 3. 3.
Measures 4. 4

3, 5.

xvi. | Lack of Gowt. 1. 1.
Polices for 2, ')

their 3 3,
Improvement 4 4

5, 5

xvii. | Power l l
[ntermuption 2 2

Load shading 3. 3
Problem 4 4
5. 3.

xviil | Accidents [ 1.
2 2.

3, 3

4, 4

3 3,

xtx. | Health Risk l l.
during Soring 2. 2

& Washing 3. 3

4. 4

5. 5

x| Management 1, l.
Problem 2. 2,

3. a,

4 4.

3 5

KX Co-relation l 1
Problems 2. 2
bolween 3. 3.
Linkages 4 4.
5 5.
xxuil. | Low Profit l, 1.
Margin 2. 2
Problem 3 3,

(B/C < 1.0) 4. 4

5, 3,

xxiil | Warking I, [
Environment 2. 2

3. 3,
4, 4.
5, 5.
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sL.

Types

Rank| Speci

Solution

Ry

Quality
Marking &
Standardization
bMamtammyg

XY

Inferior Quality
Prablem

AV

Socially
Acceplance
Problem

Xxvi

Marketing
Dufficulties

KXW

informal
Taxaion

e e B E e e e e e P T e et oY P I Y e (Wl Y P T P

AXIX.

Informal
Finance Credit
& Interesi Rate

XX

Maintenance of
Machmiery &

Equipments

KXK1,

intermediate
Treatmont Site
Problem

X1l

Proper
Legislative &
Regulatory
Problem

U‘r-ﬁhmM'—'MLMM'—'L}‘I-‘MNM—L}‘JLM}[\JI—l’_h-hLuJ]\J--IML},J!\JL—:LHTP.H!\)HMPMP,}HIJLPJNH
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| SL. Types | Rank | Specify Solution

®xxidl | Lack of | 1.
Proper Z 2
Ormganization/ 3 3
Committes 4 4

5 5,

axxiv, | Lack of 1 |
Industrial 2 2.

Zone 3 3.

3 4,

5 3.

17, Do you think that Plastic Recycling is a pant of Environmental Management Program?
Yes T
No

t8 If properly incentives are given, do you Lhink that recycling sector eould contribuie to
National GDP? How?

19, Can you draw the Plastic Recycling Cham by person to person basis in freehand?

Comments:

Thanking you,

Name of the Intervigwor:
Date:

APPENDHN, (4 Skl LLE QUL TIONNAIRE 103



APPENDIX:05 VISUAL SURVEY



Plate: 03 Washing and cleaning of* plastic wastcs by bachward linkages a1
imtermediale treaiment site

Flate: 04 Sorting of various plastic wasles
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Plate: 95 Drving of plastics on skype ul' the embankment

Plate: 06 Vanghar Dobas
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Flate: 08 Various Recycled Products
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Plate: 69 (b} Different Plastic Recycling Machinery { Cutling)
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Plate: 89 (d) DifTerent Plastic Recycling Machinery ( §land Molding}

APPENDIN: 05 VISUIAL SURVEY His



Plate: 11 Women workers in iPR15
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Plaie: 12 Plasiic wastc accumulation on bare land of Kamramgir Char

Mate: 13 Sierage and burning of plastics simuliancously

{114
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Mate: 15 Transporiation of Raw materials
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Plate: 16 Durming of Plastics

o
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