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PREFACE

Solid waste management in Karachi is becoming a serious concern given the population growth
and uncontrolled migration. This increase in the population has been generating a huge amount
of waste daily. KCCI (2018) reported that daily, about 12,000 tons of solid waste is generated in
Karachi and by 2020 the Solid Waste Generation will reach 18,0040 20,000 tons per day
[Maswood M. A. (2020)]. Currently, the arrangements made by both public and private sector
entities in disposing of these wastes are improper and the leakages in the system have tedhe
mushroom growth of the informal sector subdantially. The growth in informality has now
become uncontrollable. Immense literature though available on the topic but after experiencing
urban flooding and the establishment of Sindh Solid Waste Management Board (SSWMB)
creation of a parallel systeminstead of removing inefficiencies and strengthening the old system
-has diverted the attention of scholars towards exploring the inefficiencies prevailing in the
system. This study is also an attempt to explore the inefficiencies present in the prevadisystem,
the scope of publieprivate partnership in managing the solid waste and household willingness to
improve the solid waste condition in Karachi city.

We are thankful to the officials of KMC and SSWMB for their cooperatiogiving detailedinsight
and access to data and documents relevant to exping the issue indepth. We are also thankful
for the financial support provided by the RASTAPIDE without which this comprehensive study
will not be possible. Last but not least we are thankful to our Meors Dr. Asma Haider and Dr.
Heman Das Lohano for their valuable contribution in finalizing the report.



ABSTRACT

The study aims to explore the public and private institutional structure, its weaknesses and
obstacles it faces in managing the solid wastsystem in Karachi. Specifically, the study aims to
make (1) capacity assessment of the public sector in providing the servic®) @ssessment of the
role of the private sector and workers managing Solid Waste formally or informally and3J
estimation of households' Willingness to Pay and Ability to Pay for the better management of the
solid waste in Karachi. For assessment purposes, the study conducted a comprehensive
household survey and interviews of key players involved in the management of solid wastThe
study covers all the 6 DMCs and 18 towns of Karachi. Based on the information collected from the
secondary reports shared by the SSWMB and other officials of KMC, a detailed descriptive
assessment is done regarding (i) generation, (ii) collectioniii) cost of collection, and (iv) human
and physical input involved. In order to explore the role of private contractors and informal
players, separate interviews (KIIs) are conducted. Information collected from the private
contractors not only helps us taunderstand the system hierarchy in managing the solid waste but
also the cost and profit involved in each steg a kind of value chain analysis. The study also
developed a detailed Household questionnaire to evaluate (i) the current practices in handling
solid waste by household, (ii) the perception regarding the clean environment, and (iii) household
willingness and ability to pay in managing the solid waste in Karachi. The study summarizes all
the findings by conductinga SWOT analysis.
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INTRODUCTION

Currently, Pakistan isexperiencing rapidurbanization and environmental degradation, especially
in its major cities like Karachimainly because of the improper handling of solid wasterhough
the local and municipal governments are responsible for collettg waste but only about 60-70
percent o solid waste in the cities getscollected. Karachi beingthe industrial and commercial
hub and havinga large residential area- comprising of the population belonging to multiple
cultures, is facing many types of @cio-economic issues with solid waste at top of the lisiThe
population is touching around 20million and waste generation is causing a serious problem for
the social and economic development of megaty. The literature on solid waste managemenis
predicting a sharp increase in waste generation. For exampleeSCAP/IUCN/UN HABITANT
(2013) estimated that the average household solid waste generation for the city of Karachi is
around 0.44 kg/cap/day ranging from 0.19 to 0.84 kg/cap/day. Fruit and vegetble market has
generated 1.795 kg/shop/day and 11.77 kg/shop/day respectively. In 2016 Sabir et al
highlighted that on daily basis near about 12000 tons of Solid Waste was generated in six districts
of the city [Sabir et al (2016)]. KCCI Research & Devplnent Department (2018) reported that
Solid waste generation in Karachi hovers between 12,000 to 15,000 tons per day of which only
up to 10,000 tons per day getsollected. More recently, Koraét al (2019) estimated that Karachi
has generated around 0.57¢/cap/day. Studies also estimated thatround 55 thousand tons of
waste is generated per day in urban areas of Pakistan and almost 60 percent of it is transported
AU OEA AEOOOEAOBO I O1 EAEDPAI Al fadndntahyGongtréintsin0 Q8 4 E A
managng solid waste in the city andhe provision of better serviceshas becomeanightmare. The
city is nowmanagngOi 1 EA xAOOA OEOI OCE b OEédididternationa® OAAOT O
(Like China and Spain) and locals

The issue is not newand has remained under debatdor since long.For example,Ali & Hasan,
(2001) reported that most of the solid waste was dumped at dkchra kundis, which was
supposedly collectedand transported to landfill sitesby the District Municipal Councils (DMCs)
of Karachi. But in practice, a part of that waste (about 1400 tons) was picked by scavengers daily
from the kuchrakundisz with no records available In real terms, the role of the private/ informal
sector in maraging the wastes has not been highlighted idepth. Keeping in viewthe economic
development, population growth, greater urbanization and the higher average income dhe
households, the production of wasteds projected to increase further. In this situation, the
magnitude of the wastegroduced, the formal and informal employment,and the possibilities of
recyclingwould alsoincrease in certain proportions.

Solid waste management ishence become one of the mostdebatable issues specifically for
developing urban areas because of the rising consumption gatn (Abas& Wee, 2014; Marshall
& Farah bakhsh, 2013). Shahid& Nargis (2014) found that most developing countries face
problems to manage solid waste material which is rapidly growing due to the increasin
population and the rate of developmentThe municipal solid waste is generated from various
activities of daily life and usually increases with the growth of population and income (Tseng,
2011).

Mahar (2014) reviewed the practice of solid waste management in urban areas of Pakistan. The
study found that not a single city showed a proper solid waste management system. Haider et al.
(2013) studied a householdlevel analysis of SW generation rateacrossdifferent income groups
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in Rawalpindi, Pakistan. The results revealed that the SW generation is greater in highecome
groups than in lower-income group households. Alta& Deshazo (1996) study surveyed a solid
waste disposal area in Gujranwala city anthe results revealed that households were willing to
pay for improved SWM service.

Sabir et al., (2016) inspected the situation of solid waste management procedgremployed in
Karachi and the challenges faced by the responsible authorities. This studyfal that the citizens
are disappointed with the performance othe solid waste system in KarachiThe study also found
that municipalities, faced a lack of financing and appropriate instruments to ensure their
effectiveness. The citizens of Karachi are @lsa contributing factor in the growing garbage by
means of their participation in unlawful disposal. With increasing solid waste per day in the city,
there is a need to implement an adequate system of dumping or recycling the solid wasteday
to day bass.

Immense literature though available on the topigsee annexAl) but after experiencing urban
flooding and the establishment of Sindh Solid Waste Management Boardthe creation of a
parallel systeminstead of removing inefficiencies and strengtheningte old system has diverted
the literature towards exploring the inefficiencies prevailing in the system. The available
literature remains focusedon exploring generation, collection and recycling issues. Literature
also provides evidence of environmentahazards as wellLiterature, exploring the institutional
structure, its weaknesses and obstacles facesin managing the system is very limited.



AIMS AND OBJECTIVES

Given the scenario abovehe study aims to firstly provide a comprehensive review ahe existing
system and practices in managing solid waste. Secongily provides an in-depth assessment of
the role of private contractors and the informal sector in SWM. Based on the information gathered
through the interviews of key officials, private caotractors, players working informally and
households, the studyaims to suggest an efficient waste disposal policy. Specifically, the
objectives of the studyare to:

1

= =4 =4 =

understand the current procesgpractice of solid waste management (SWM) in the city of
Karachi by categorizing the type of wastes generated and the process of managing the
different types of wastes.
evaluate the capacity of the public sector in managing solid waste i.e. the assessment of
the public sector to highlight the major problems facedby the public authorities in
managing solid waste and point out the inefficiencies within the system.

o identify the incapacity/gap in the provision of services delivered by the public

sector.

evaluate the role of the private sector (contractors directly hied by the public authorities
or informally) in managing solid waste, highlighting their motives and the interest in
entering the business. The type of activities performed by the private sectds also
examined.
estimate the extent of informality in managing the SW.
evaluating prospects of collected waste for recyclingnd reuse
estimated households' WTPfor managing SW
by assessing the roles of public, private and informal sectors in managing Solid Waste, the
proposed sudy aims to provide policy options for efficient management of solid waste
using SWOT analysis



METHODOLOGY; SCOPE OF STUDY

The abovestated objectives are assesgd by conducting a comprehensive analysis of all the
stakeholders involvedat different levels starting from wastes produced collected,transported
and disposedoff/ recycled or reuse. The study isbased ona survey of 18 towns in Karachi. This

EAI D ET AOAI OAOGET ¢ OEA OIT A 1T &£ $EOOOEADO - 01 EAED!/

localities across all 6 districts. The study collected primary information through key informant

interviews and household surveysz study interviewed almost all the key stakeholders-
households, officials of DMCs, private contractoend informal players in the system In addition,

small scrap dealergdKabariya- operating both at large and small scale) and small scale industries

involved in recyclingare also contacted for value chain assessmenfo assess the objectiveshe
study performed:

§ Capacity Assesment Analysis ' EOAT OEA ET & Oi AGET 1T AT

officials, the capacity of the public sector in providing the service is assessed
1 Assessment of Role of Private and Informal SectoBoth Qualitative and quantitative

analyses areperformed to evaluate the role of the private sector and informal workers in

managing SW

1 Value Chain AnalysisTo evaluate the prospects of recycling and reuse value chain

analysisis performed z exploring profit margin of private/informal players involved in
SWM,given that the SSWMB is not involved in recycling/reuse.

1 AAOA

 WTPanalysis:Socid AT T T 1T EA AT 1 AEOCEITT 1T £ OEA EdegihOAET 1 AC

for the estimation of households' WTP. Detaéld methodologyis discus®din section4.4

1 Assessment ofLinkages vs. Leakages: To understand the current practices/process of
solid waste management a comprehensive framework is developed. The framework
explores linkages and leakages at each lev@lhe leakages identified are based on the
gualitative and quantitative assessment performed.

1 SWOT Analysis In the final stages,the study identifies the strength, weaknesses,

opportunities and threats involved in managing solid waste in Karachbased on the
assessment

3.1 Data Collection , Designing of survey Instruments and Field Visits

As the studymainly aims to collect information through Key Informant Interviews of Public
officials and private contractors and surveg of informal players and Household, the
methodological design of the study puthe comprehensive effort in highlighting the issues to be

probed AOOET C +) )80 AT A EIT OOAEIT dTAestd fdlowed in@idées A1 DI AU,

9 Finalization of all the survey instrumens, se attachments: A3.1 to A3.3 (Private
contractors), (Informal Players) and (Household)

1 Pre-testing of the instruments to iron out field-level problems if any and finalization

1 Identifying the sample household using the appropriate randomization process

91 Developing a field plan for efficient coverage of theasnple

1 Actual faceto-face information collection using a set ofssues fromPublic officials and
Private Contractorz by employingthoroughly trained interviewers

91 Data entry and data cleanings in Process
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3.2 Finalization of the Survey Instruments

Public officials

Asthe first step officials from both KMC Solid waste andSWMBare selected for interviews. h
order to cover the hierarchy Director SSWMB and Deputy Director KMC (list of interviews
conducted with name, designation are anneed A3-) were interviewed before conducting
interviews of officials at each DMCs of KarachiThe information collected is related to the
following issues

1 Assessment of capacity
0 Generation by District
o0 Collection by District
o The magnitude of Unattended waste by District
0 Cost of collection byDistrict
Assessment of management inefficiencies
Identifying Gaps in SWM planning
Public-private partnership models with informal system reforms
Process for recycling and reuse of S@/if any

=A =4 =4 =4

Table0.1: Selected Interviewsg Public Officials

Selected Interviews Conducted
1. SSWMB DepartmentDirector and Deputy Director 2
2. KMC Solid Waste Departmen&enior Director and Director 2
3. Cantonment Board 1
4. SITEz Industrial Area 1
5. District Municipal Corporation - Director/ Deputy Director 6

/Director Operation

Private Contractor and Informal Players/Workers

The information gatheredis related to:

Motives and Incentives

Type of Agreement with Public sector

Type of waste collected per day

Management process

- Hiring of workers- Number of workers

- Hiring of vehicles- Number of vehicles, Transportation cost
- Subcontracting to individuals working informally

- Process of hiringan informal subcontractor

- Process of collecting waste
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- Disposal process by type of waste

- Cost of service provided
f. Process of and prospects for managing reusable Solid Waste
g. Profit and Expenditure pattern

Table0.2: Survey of Contractors and Informal Players

Selected Interviews Conducted
1. Private Contractors from 18 towns 36
2. Informal Worker under each 50
Contractor

Household Survey

a. Profile (covering occupation, source®f income and educational attainment)
b. Type of waste usually generated

c. Process ofthe collection z the cost of collection

d. Major concerns related to solid waste management

e. Awareness regarding the current process of dumping and recycling
f. Existing systemgz satisfaction with the current system

g. Amount willing to pay for the improved system

3.3 Sampling

Table 3.3 provides detail of the sample of householsiselected from each town. In order to reach
an appropriate household sample differentcombinations of confidence interval and specification
error are considered in order that it remains statistically valid and representative. In view of the
above, itis considered appropriate to determine the sample size with 95 percent confidence and
lessthan 10% specification error. The followingformula is used which yielded an optimal sample
size of 4% households:

Optimal Sample Size = Z"2 [p (1-p)])/e”2 (for known population)
Where, Z= Specification of confidence coefficient
p = Estimated Proportons

e = Specification error



Table0.3: Household Sample

Town Name Total Proportion Sample Sample
(proposed) (Materialized)

Baldia 616,721 0.043 20 21
Bin Qasim 480,855 0.034 15 15
Gadap 439,675 0.031 14 14
Gulberg 688,581 0.048 22 21
Gulshane-Igbal 949,351 0.067 29 30
Jamshed 1,114,138 0.078 34 39
Kaemari 583,641 0.041 19 19
Korangi 829,813 0.058 26 28
Landhi 1,012,393 0.071 31 32
Liagatabad 985,576 0.069 30 34
Lyari 923,177 0.065 29 29
Malir 604,766 0.042 19 18
New Karachi 1,038,863 0.073 32 34
North Nazimabad 753,423 0.053 24 23
Orangi 1,098,858 0.077 34 35
Saddar 935,565 0.066 29 28
SITE 709,944 0.050 22 23
Shah Faisal 509,916 0.036 16 17

City Total 14,275,256 445 460

Source: Datavas extracted from the website ofpbs.gov.pk



FINDINGS

Given the objectives of the study, the result section is divided intparts.; first part assesseshe
capacity ofthe public sector,SSWMB and KM{n managing SolidVaste the secondpart assesses
the role ofthe private or informal sector in managing SW their role and motive is assessed by
estimating the income or profit generated during the process starting fronthe collection,
segregation/sorting, selling ofrecyclable, transporting and dumping of waste. fe third part aims

to perform a value chain analysis to assess the value of recyclable waste in Karachi by tgpe
well. The fourth part of the report explores the socieeconomic condition of the household to
evaluate their willingness to pay for managing solid wasteThe last part develops a
comprehensive framework to understand the linkages and leakages within the system. Based on
linkages and leakagethe report summarizesthe findings by performinga SWOTanalysis.

4.1 Capacity Assessment Analysis

Historical Understanding of SWM in Karachi

The local government institution has been acknowledged across the civilized world as an
essential democratic and administrative unit. Theanunicipal body is selected by esidents to
effectively manage public affairs, as well as to satisfy the needs of local inhabitants and to promote
efficient delivery of services atthe community level in order to ensure people long term quality

of life. The municipal government of Karachhas a long history[see annexe table A4.1 for
reference].

More recently, he KMC reemerged in place of the City District Government Karachi in 2013,
following the enactment of the Sindh Local Government Act 2013. Many critical duties have been
removed from the scope of KMC by the Sindh government. According to the Sindh Local
Government Act 2013 all development schemes/works must be carried out by the concerned
councils, i.e. Karachi Metropolitan Corporation.

The Sindh Solid Waste Management Board (S3¥B) is established in 2014 under the Sindh Solid
Waste Management AcBeforethe formation of the Solid Waste Management Board distristare
the responsibility of the KMC, town councils, and union councils (DMC). The principal collecting
agencies are towncouncils that manage and operate the primary collection system either with
their own equipment or by contracting private sctor operators. The CDGK is inharge of the two
Ol £AEAEAI 6 1 b KAlone &QénbEhbkip atitbedothér at Gond PassAfter the
establishment of the SSWMPBthe distribution of power and responsibilities remain shuffled
between the two. Currently KMC isresponsible mainly for managing medical wastes.

Organizational Structure and Functions - SSWMB

The SSWMB igesponsible for collecting and disposing of Waste throughout Sindh, including
Municipal Solid Waste, Industrial Solid Waste, and Medical/Hospital Waste. However, the Board
is expected to gradually take charge of the solid waste management function from the Councils
and ather bodies and until that time$ - # 6 O lovéd£o hahdlle solid waste in their respective
areas.

Solid Waste Management in Karachhas three operational segmentsfi) front-end collection,(ii)
middle-end services andiii) back-end services. Thee areten Garbage Tansfer Stes locatedall
around the city. The capacity of the existing infrastructure is insufficient. The institutional
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structure of the sector is fragmentedwith the uncoordinated division of functions. Key
institutions managing SW ardi) SSWMB as th@rimary service delivery agencyand (ii) DMCs
which have a more limited role

Front-end collection servicescollection from primary collection points (bins or kuchra kundis)
and moving it to designatedGTS is divided between the SSWMB, and DMCBoth are using
different operational mechanisrms. DMCs provide these services using sanitary staff who are
regular employees of the DMC, and equipment that is owned and operatiegd DMC In contrast,
the SSWMB uses a prate sectorled model throughproper contracts.

Table0.1: Existing Structure

No. of KMC 01
No of DMCs 06
Cantonment Boards 05
Karachi Port Trust 01
Pakistan Steel Mills 01
Port Qasim 01
Sindh Industrial Trading Estate 01
Export Processing Zone 01
31 O0AAg "AOGAA 11 +))60

The SSWMB is also responsible for the remaining segments of the transportation of waste till
disposal to the sanitary sites. The Board also performed operational and maintenance (O&M)
infrastructure of GTS and the disposal sites. Board manages its functiotiirough contracting out
functions to the private sector as well. On the contrary$ - # 6 0 AT AO 11 0 AOOOAT C
technical capacity, in terms of facilities to handle waste scientifically. Capacity buildingtise need

I £ OEA AAU8 $ -inangid capaci® o handleAviste©droperlyE

Overall, the institutional capacity ofthe public sector needsto be assessedLegal and regulatory
framework with policies though exists, implementation levels areimproper this may be due to
heavy involvement of informal private contractors. Institutions are also generally directed by
politicians or public sector workers who do not have enougiskill to manage waste There is little
knowledge about the environmental hazards generated by untreated or dumpeavaste among
the workers as well Theassessmenhelps identify weaknesses or strengths ahe existing system

in a structured way and hence highlightsthe factors that need attention leading to proper
management of SWThe literature identified many assessment tools designed to assesapacity
for institutional , organizational, technical, and financial aspectddowever, this study remains
focusedon organizational, technical, and financial aspects only.

Generation

As the reponsibilities are shared by two institutions it is essential to have someestimate of the
amount of waste generatedby districts reported by the two. This will help in estimating the
manpower, vehicles and equipment needs for printg collection, transportation, and disposal of
wastein each district. Municipal Solid Waste generation per capita per day as estimated by Kawai
and Tasaki (2016) for Pakistan is 0.65 while EPMC estimates (1996) indicates solid waste
generation as 0.61 per capita per dafor Karachi. As the twofactors AT T & OmuEhAvérition
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the study has employed EPMC estimates given for Karachi. Usitiig EPMC statistics and
population census (2017) study has estimated the waste generation per ton per day for districts
of Karachi. The estimated generation is not much differemd what KMC has estimated (from the
document provided by KMC officials during KIlIs).

Table0.2: KMC Estimates

Total Garbage (Town wise) | 12000 tons/day

Estimated Garbage 2020 17000-19000 tons/day

KMC Area 80% Area (only 40% capacity)
DHA, CD, SITE. 20% Area

Vehicles (KMC) 168

Vehicle (DMC) 567

Source:Provided by KMCduring KllIs

Table0.3: Waste Generation Estimatassing EPMGVasteGeneration Rate

District Population Rate of Waste KMC
generationper | Waste generated Estimates
capita /perday | (Tonsperday) (tons/day)

1998 2017 EPMC(1996) 1998 2017 -
South 1468579 | 1769230 0.614 901.7 | 10863 1700
East 1447529 | 2875315 0.614 888.7 | 17654 1600
West 2127765 | 3907065 0.614 13064 | 23989 2100
Central 2289071 | 2971382 0.614 14055 | 18244 2000
Malir 914765 | 1924346 0.614 5616 | 11815 900
Korangi | 1608609 | 2577556 0.614 987.7 | 15826 1500
Total 9858316 | 16026911 - 80496 | 118561 9800

Source: Authors' estimationotherwise mentioned

Collection

The information provided in the below tablesis extracted from the Bidding Document of SSWMB
highlighting the minimum requirement a bidder need to fulfil in order to win the contract.The
information presented inthe below tableson collection and vehicle requiremens is extracted
from the bidding documents of SSWMB for different districts Considering thatminimum waste
collection requirements requested in biding documents are actually liitd up by the contractors
(100% lifting) , still results in waste unattended ranging from 85 tons per day to around 482 tons
per day. Further, as reported by KMC that actuéifting is only 60% of the generation of which
only 50% reachesthe designated site the unattended wasterangesfrom 435 tons per day t0960
tons per day. EPMC estimates; (1996also reportedarate of waste collection around 51% to 69%.

14 EA ET & Of AGET 1T bpi AAAA EAOA EO AO PAO AEOAAOQEIT I
documents are available on the official website of SSWMB as well.
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Table04:337-"80 %OOEiIi AOAA -ETEI Oi 7AOO0A #I11
District Waste generated Waste Collected Waste Unattended

South 1086.3 1000 B6.3

East 1765.4 1465 3004
West* 2398.9 2000 398.9
Central** 1824.4 1600 2244
Malir 1181.5 700 481.5
Korangi*** 1582.6 1500 82.6

Total 9839.1 8265 1574.1

SourceFrom the bidding documents of SSWMB
* District Westcomprises of only Orangi, Baldia, Kemari and SITE town
** District Central IncludeGulbergliaquatabad New Karachi & North Nazimabad
*** District Korangiinclude Modd Colony Shah Faisal, Landhi and Kargi.

Table0.5: KMC Estimates of Collection and Disposal

1 AA

District Waste Collectionz KMC  Disposalz Landfill Site Waste
generated @ 60% of @ 50% of total Collected Unattended
Generation
South 1086.3 651.78 325.89 434.52
East 1765.4 1059.24 529.62 706.16
West 2398.9 1439.34 719.67 959.56
Central 1824.4 1094.64 547.32 729.76
Malir 1181.5 708.9 354.45 472.6
Korangi 1582.6 949.56 474.78 633.04

Source:Rates provided by KMC during Klls

Resources

As far as human and physical resourserequired for operation is concerned, KMC has reported
the number of employees and vehicles in possession in each DMCs of Karachi. KMC also claimed
that of the total vehicles in possession only 25% is functional.

11
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Table0.6: KMCEstimate of DMC's Human and Physid¢@&source

District Human Resource (#) Different types of vehicles (#)
South 2083 124
East 1531 116
West 1741 88
Central 3157 118
Malir 336 27
Korangi 1544 59

Source: Information provided by KMC officialsluring Klls

SSWMB agaimnas provided minimum requirement of vehicles in each district by type enough to
cater for the estimated waste need to be collected.able 4.7 and table 48 below is based on the
information provided however the district wise information are also gathered during interviews
with $ - # @ Gnfirm the availability of resources.

Table07:337- "800 wOOEI AOAA 6AEEATI A 2ANOWOAI ATO &I O -,

Vehicle Requirement
Loading Machinery (Small & Large) 10to 12
Dump Trucks (Small and Large) 15t0 20
Three Wheeler 40 to 50
Wheel Excavator 1
Tractor with trolley 10to 12

Source: SSWMB tender documents

Further to this, based onthe +) ) 6 O 1 £ OEA themtEdyAcadsbsed thephykica# 6 Oh
resource available and the collection estimate providk AU OEA $-#8608 #1 1 OEA
information provided bythe$ - # 8§ O x A O O AranQds ArGu6dMBYA (forithe Districts Malir

and West) 80% (for district Central). District East is the only district where DMC East has

reported no left-l OA 08 &OOOEAOh E& x A Alrdting ighAud resolick® OEA $
available then it means that the resource neexto be increasa from 40 to 80 percent.
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Table08d 2AO01 OOAAO 2APTI OOAA AU $-#80 AT A 337-" EI 2

East Malir West Central South Korangi
Ck DMC/ Kemari West *
Eng. SSWM (Rest)
B
Labour 1147 654 450 950 666 - 200
Mini Dumper/ 32 4 34 18 26 16 60
Compactor
Side 45 0 0 25 0 0 0
Compactor (Bin/Tray
Compactor
)

Arm Hook 19 16 0 9 0 0 0
Dumper 10 29 10 22 18 16 15-25 12
Loader/Mini 11 5 4 11 10 8 3-5 3
Loader
Tractor 0 0 0 0 0 7
Shawwal
Tractor 0 0 0 0 0 28 1
Trolley
Tractor/Tract 0 3 3 2 1 4 1 1
or Blade
Mini Tippers 0 0 0 5 0 0 0
Bobkit 0 4 0 0 0 0 0
Mechanical 5 0 0 4 0 0 0
Sweeping
Machine
Water Bowser 3 0 0 0 0 0 0
3-Wheeler 237 0 0 172 129 0 33
(Chingchi)
UC Covered 31 7 NA 23 18 N/A N/A 13
(Collection/da  (1600)  (200) (670) (1000) (378) (300)
y/ tons)
Waste 1765.4 1181.5 2398.9 1824.4 1086.3 1582.6
Generation
Waste - 511.5 1020.9 - - 1282.6
Unattended

Source: Based on Kllg~or District South we havetaken the information from tendering document.
Funds, Grants and Collection Cggtinancial Resources

Funds, grants, Aid etc. all diverted to manage the SWSindh particularly in its main hubKarachi.

SETAE EO Al O OAAAEOEIT ¢ )1 OAOI, A Asiah Bevelopidrit AET C& C
"ATEGO j!$"qQ )1 £#OAOOOOAOOOA AT A 3AO0OOEAA s$AI EOAOL
the Sindh Cities Improvemenm Investment Program (SCIP), which aims to improve solid waste
management services in its 20 secondary citieas well. Total receipt/Income of SSWMB is Rs.

8,042.69 Million. Of the total receipfthe Salary and norsalary Expense of the board are Rs. 1070

million and Rs. 5348 million respectively. The operating expense of the board is budgeted around
Rs.5058.65 million while the board has also incurred expenses on acquiring physical assetRs.

26 million. However, @ far as the cost of collection or t@l operational cost is concerned no

comprehensive informationis available atthe district level. As SSWMB has outsourced the task
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to Chinese contractors in four districts, the cost of collectiohids by the Chinese firmds available
for these districts anly. The cost estimates are taken from the agreement copy avdila on the
website of SSWMB.

Table0.9: Front End Collection, Sweeping afidansportation

District Contractor Amount US
Million $
WEST M/S Hangzhou Jinjiang Group of Sanitation Services Co. Ltd 22.35
EAST M/S Changyikangjie Sanitation Engineering Co. Ltd 9.651
SOUTH M/S Changyikangjie Sanitation Engineering Co. Ltd 14.254
MALIR  M/S Hangzhou Jinjiang Group of Sanitation Services Co. Ltd 6.134

Source: SSWMB tender documents

Theagreement also providesaBill of quantity/price list of different activities related to managing
solid waste. From the agreement per unit cost of collection and Sweepiisgrojected to come up
with the cost of collectionin other districts of Karachi, assuming that pewnit price of the
collection remains unaffected by the district

Table0.10: Cost as per bid by/S Hangzhou Jinjiangsroup for Malir

Item Unit Uss Pak Rs.
Cost of Collection Tons 18 2,906
Manual Sweeping of Roads and Street Per Km 12 2,006
Manual Sweeping of Footpath, open spaces, Per Sg. Km 6188 1.016,645
green Belts, roundabouts etc.
Mechanical Sweeping oRoads Per Km 36 5,894
Mechanical washing of main Roads Per Km 208 34,103

Source: SSWMRBgreementdocuments
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Table0.11: Estimated Cost @ Rs. 2,906nsPer Day

District Waste Waste Waste Cost by Cost of Cost of
generated Collected Unattended Generation Collected Unattended

South 1086.3 1000 86.3 3,156,788 2,906,000 250,788

East 1765.4 1465 300.4 5,130,252 4,257,290 872,962
West 2398.9 2000 398.9 6,971,203 5,812,000 1,159,203

Central 1824.4 1600 224.4 5,301,706 4,649,600 652,106
Malir 1181.5 700 481.5 3,433,439 2,034,200 1,399,239

Korangi 1582.6 1500 82.6 4,599,036 4,359,000 240,036

Sourca ! OOET 008 AOOEI AOAO AAOGAA 11 Gnedgreiett GFM&A OA T £ AT I

Overall from the assessment above (section 4.1), theaste unattended ranges around 43%o
80% and to manage this unattended wastdhe resource need to be increaseal from 40 to 80
percent.

Evaluating the Role of Private Contractor sand Informal Players

This section explores the role of private contractos and informal players in managing the solid
waste of Karachi. Their point of entry, contracting mechanism if anythe motive of involvement
and profit or income they make from the wasteare detail assessed he. This section starts by
exploring the point of entry of the contractor. The purpose is to understand the system that
manages solid waste in Karachi.

a. System Hierarchy Followed

Currently, the system that exists in Karachi can be growul into 3 different models. The one that
is properly handled by the public sector through formal subcontractingg model 1; second that
operate through town/UC contracting out informally to private contractors either on personal
relation basis or on political grounds while moal 3 is completely informal in nature and operate
in Orangi townmainly - among the lowest income areas of Karachi

Table0.12: Process of Collection

ALL Central East South West Korangi Malir

Contractor

Private (%) 917 100 75 100 80 100 100

Public (%) 8.3 - 25 - 20 - -
Hiring Process(%)

Tender 19.4 87.5 25 50 40 - 16.67

Informal 69.4 - 25 50 50 100 83.33

Personal Relation 8.3 - 50 - 10 - -

Experience 2.8 12.5 - - - - -
AgreementPeriod (%)

yes 25 12.5 50 50 40 - 16.67

No 75 87.5 50 50 60 100 83.33
Agreement Period

Average # Years lto2 .25 2 3.5 2.8 .66 1.2

Source: Based on Klland Primary Survey
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Based on the survey ofhe contractor and informal players (employees hired by the contractor)
study confirmed that solid waste in Karachi is still managed by private contractors (around 92%).
While 8 percent public sector managing solid waste comes under the SSWMB contractual
agreement made with the Chinese firms (Kangjie and Hangzhou). However, the door to door
collection through outsourcing toa Chinese firm is very little evidentz door to door collection by
aChinese firm (SSWMB) is evident in some areas of Korangi and Eastyorifurther,hiring of the
contractors,are around 69 percent informal, 19 percent forma) 8percent on the basis of personal
relationshipswhile only around 3 percent is on the basis of experiencgcontractors are hired on
the basis of having experiencef the work.

Once the contractor is hired he again either sulzontracts to other or operate through informally
hired workers. The hired workers of informally hired contractors are usually responsible for door
to door collection. Thecollected wastes araisually dumped atthe undesignated sideg left for the
KMC or SSWMB to pick. The formgldesignated points are either very limited in numberor far
reach.Thecontractor earns throughafee chargel to the household while informal players if hired
earn wages otherwise share théincome generated throughthe fee charged. The collected waste
is usually sorted by the informal players on spqtthe remaining wades are sorted at the
designated or undesigné&d sites. Contractors, informal players and rag pickers all are involved
in sorting.

Model 1
g Contract out Door to Door Collection
Town/UC FHired through proper channel- mainly KMC eployees
E Contractor Responsible for collecting waste from designated sites
(®0)01i-60)0 Sub Contrat to Informal Sector
(Public ESometime Paid or Earn through Fee charge from HH.
Sector) EIf Paid Contarctor Share the Fee Collected
F Reponsible for door to door Collection
EDump Waste to Designated/undesignated
Informal sites
Sector ECO”eCt Fee from HH
E Segrate on Spot
EEarn from wages, amont segregated
Model 2
F Contract out Door to Door Collection
Town/UC E Hired informaly on personal relation basis- usually Political
 Contractor Responsible for collecting waste from designated sites
Contract ¥ Sub Contrat to Informal Sector
(Privoagéaéce?::or) ¥ Sometime Paid or Earn through Fee charge from HH.
F If Paid Contarctor Share the Fee Collected
E Reponsible for door to door Collection
Informal F Dump Waste to Designated/undesignated sites
Sector £ Collect Fee from HH
F Segrate on Spot
F Earn from wages, amont segregated
Model-3

Informal Responsiblefor Segregate Dump Waste Earn from
Sector door to door & waste on to DeSignated Wageslamount
collect fee from ‘ spot \ site \ segregated




As said earlier,Model 3 reported above is at work in Orangi Towmainly where in some areas

(UCs) households themselves have hired a contractor responsible to collect waste door to door.

The system is operating througpMi EAT 1 A AT i 1 EOOAAO8 5#60 EAOA A1 O
AT T OOAAOT OO AOA AT11AAGET ¢ xAOOA ¢ OI o OEI A0 A
to manage solid waste. Orangi Town is a unigue example whetee systemis completely in the

handsof informal channels.

b. Income and Expenditure pattern

This sub-section discusses the cost of collection reported by the contractorghe study has only
explored the variable cost (fuel cost and wage cost)The fixed costis not enquired at the time of
interview as the fixed cost of the public sector (KMC and SSWMB) will be much higher than the
small private contractor z operating mainly through a horse and a cart od-wheeler z Chingchi.
The cost ofthe public sector is higher as they are mainly involved in collecting wasterém
designated/undesignated sites and moving to landfill sites z not involved in door to door
collection. For which they required heavy machinery. Hengehe comparison will not remain
valid. Further to this, informally hired worker s collecting waste received wages and fuel cogtif
operating using Chingchi, from the contractor hence their cost estimatese not available as well.
According to table 4.13 on average one cardctor is responsible for thecollection of waste from
around 2000 household. They mainly operate through hiring 1 to 2 vehicles and employing 3 to
4 employees. The average cost per house on fuel is very minimuhass than Rs. 1 whilethe
average wage per household iaround Rs. 15.6resulting in an average total cost per household
born by a contractor is Rs. 16 only

Table0.13: Cost of Collection

ALL Central | East | South | West | Korangi | Malir
[Cost/HH]
# Household Per 1983.6 3618.75 | 550 800 2790 983.3 810
uc
# Vehicle 1-2 1 3-4 1 1 2 1-2
# Employee 3-4 2 10 1 2 3 4
# UC Covered 5-6 3 9-10 23 6-7 1 3
Fuel Cost [per Rs. 426.67 393.75 400 475 446 441.66 425
Month/ UC] [Rs. 0.45/HH]
Wage [Monthly] Rs. 14,133 7,725 | 16,375 | 16,500 | 16,600 | 8,166.6 | 22,250
[Rs. 15.6/HH]
Total Cost Rs. 14,560 8,118.8 | 16,775 | 16975 | 17,046 | 8,608.3 | 22,675
[Rs. 16/HH]

Source: Based on Klland Primary Survey

Table 4.14 repors income from fee collections only for simplicity this sub-section avoid
incorporating income generated fromthe sale of recyclable segregated. The income generated by
segregatng the recyclable waste is detailed discuss in value chain analysignext secion. The
income generated as reported by the contractor is almost 65 percent higher than the amount
collected through fees, the revenue estimated is also very higho further, probe the issue study
exploresif the income is shared with the hired worker or UC hiring Contractd?
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Table0.14: Income from Collection Contractor

All Central East South West  Korangi  Malir
Fee per Household  179.7 227 325 125 90 200 166.7
Income Reported 1,28,47 2,34,37 75,000 60,000 99,000 13833 85,000
2 5 3
Income Generated 3,58,58 7,98,75 1,73,75 100,00 3,7100 19666 1,22,33
(# Household*Fee) 3 0 0 0 0 7 3
Revenue [Fee 3,44,02 7,90,63 156,97 83,025 35395 18805 99,658
Collectedz total 3 1 5 4 8
Cost]
Revenue Per 163.7 221 293 104 73 191 144

Household

Source:Based on Klls and Primary Survey.

On probing the issue from both contractors and hired employees, they both agree that they share
the income generated fom fee collection.The fee collected isshared with the hired employee
(75%), shared by UCaround 19% while 6% is kept bythe contractor.

Figure0.1: Who Take the Fee

ucC 19.4%
Hired Worker 75%
Contractor 5.56%
° 20 40 60 80

Similar issues are also probeé by the hired worker, informally hired workers; the below tables
provide some interesting facts related to incomegenerated and waste collected per kgper
household per day
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Table0.15: Income fromCollectionz Hired Workers

All Central East South  West Korangi Malir
# Household Covered 1056 1592 483 750 1137 939 811
Fee per Household Rs. 217 262.5 317 50 97 211 350
Income Generated (# 22,6018 456,667 145,000 35000 99,000 200556 273,333
Household*Fee)z Rs.
Wages if Hiredz Rs. 11,678 8,383 11,167 15,667 16,733 8,444 9,889
Total Amount of waste 1910 3017 915 1290 1890 1797 1452
Collected(per
day/worker )Kg
Amount of waste Collected 1.76 1.96 1.8 1.7 1.6 1.8 1.7

(per HH/ day)Kg

It is evident from the table that, informally hired workers usually coversaround 1000 household
per day and waste collected peworker per day is around 1900Kgwhile the waste collected per
day per householdby a contractor is around 1.76Kg.

4.2  Value Chain Analysis

The above subsection has helped in developing an insigtinto the mechanism followed interm

of waste collection in Karachi. Given the understanding developed above the study move to
analyze the opportunities availablewithin the system which ifutilized efficiently will help in
improving the solid waste managemenfprocessin Karachi z i.e. development ofthe recycling
industry.

As evident from the finding abovesolid waste managemenin Karachi is heavily dependenibn
the informal sector for the collection as well as disposal of wastenformal waste pickers havea
noteworthy contribution in the collection, sorting, disposing and recyclingpof waste material.
Contractors hiring these workers are sometimes also involved in segregating waste and in
recycling, however, the public sector is not involved in reselling recyclable material forthe
obvious reasonz a non-profit organization. The below figure provides a flow of waste from
collection to segregation @ recyclable material.
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Figure 0.16: Generation, Collection, Segregation and Income fitbisale of Recyclable

Waste Generated
/HH/Day

1.76 Kg

Waste
Collection/Worker

175 Kg

Waste Sorted on

Spot [/Informal Average
Worker Sale/Informal
Average 49 Kg Worker/day
Sale/Contractor/day Rs. 1,938
Rs. 4,384

Waste Sorted/
Contractor
157 Kg

Source: Based on Survey of Private Contractors and Informally Hired Workers.

The main recyclable component identified by both contractors and the workers includes Plastic,
Paper, Cardboard and Scrap (mainly steel and iron). Our household survey also confirms that
households are also mainly interested in the sale of these goods aslwAs there is vast variation

in the quality of the recyclable material segregatedhe rate at which the materialis sold also
show much variation. The below table provideinformation on the rate per Kg(sample average)

as reported by the surveyed comactors. For authenticating the rate reported, he price per kgis
also verified by the team from the market during lhe survey. The market rate is not much different
from what surveyed contractors have reported except irthe case of Plastic and Steel/lron. The
variation is maybe because of the variation in quality.

Table0.16: RatePer Kg

Item Reported by Contractor Market Survey
(Rs.) (Rs.)

Plastic 34 15-40
Paper 18.4 15725
Cardboard 23 25

Glass 20.8 12-20
Steel/lron 68 80

Wood 12 10712
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As said earlier the main recyclable items are Plastic, Paper, Cardboard and Ser8peel and Iron,
the study further conducted a detaiéd assessment of these three itemg amount collected,
amount segregated by the contractors and Informal workers and the income generate through
the sale of these products.

Table0.17: Amount Collected, Segregated & Incof@enerated for Selected Items

Plastic Paper Cardboard  Steel & Iron
Collection (Kg/Worker)
Central 95 32 38 24
East 25 20 29 12
South 60 23 25 25
West 63 33 30 15
Korangi 60 21 23 33
Malir 63 21 22 21
Average Collection (Kg) 65 27 29 21
SegregatedPer Contractor (Kg)
Central 0 0 0 0
East 53 57 30 10
South 0 0 0 0
West 90 250 133 6
Korangi 0 0 0 0
Malir 3 8 8 13
Average- Contractor (kg/Cont.) 35 69 37 7
Segregated on Spetper Hired Worker (Kg)
Central 5 7 4 1
East 19 19 19 18
South 0 0 0 0
West 20 27 18 7
Korangi 1 0 0 0
Malir 2 4 4 2
AverageHired Worker (Kg /worker) 8 10 8 4
Income Contractor (Rs)
Central 0 0 0 0
East 1125 965 675 375
South 0 0 0 0
West 2700 2500 1988 510
Korangi 0 0 0 0
Malir 138 200 200 875
Total Cont. Income (R&lay) 925 842 643 388
Income Hired Worker (Rs.)
Central 90 82 73 73
East 60 328 40 700
South 0 0 0 0
West 443 307 301 514
Korangi 0 0 0 0
Malir 120 109 109 119
AverageWorker Income (Rgday) 134 139 100 221

Table 417 provide information regarding plastic, paper, cardboard and steel and Iron, the
amount collected, sorted and sold irthe local market. The average income generated by the
contractors from the sale of these products is much higher than the income generated by the

21



informally hired workers per day. Further, in some casesboth contractor and hired worker
reported that they do not <ll the sarted item daily they usually <l the items in local marker after

every two days.

Figure0.2: Flow ofRecyclable Material

Average Collection
(142 Kg/worker) | =

Waste Segregated ‘
Worker—30 3
Contractor - 148

l

l

Worker - 594 Rs.

= —
) Income Generated

Average Collection
Jworker/day - (Kg)

Average Segregated
Jworker/day (Kg)

Average Income Workers
(Rs./day)

- Cardboard-
29

Both, contractors and waste pickers (hired workers) sell these itens to small dealers (chota
kabadiya). Small dealers purchase these items from a large number of waste pickers and again
sort the recyclable material. Thg make bundles of the selected itemand Il them to large
dealers (bara kabriya). The largalealersjust work as a bridge between small dealers and small
scale industryusually operated within the premises of householdr under the small unit. Though

the detailed surveys of small and large dealers, small and medium scale industry and large
recycling industry are beyond the scope of the study we did collect some information on small
O1T EO T AEET C O$AT 1T A6 £AEOII
from the recycled paper and cardboardFigure 44 and 45 provides the value chain anlysis for
plastic and paper/cardboard. it can be concluded from the two flowthat the income generated
by each stakeholder involved steeply increases making the two recyclable itaiighly profitable.
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Figure 0.3: Value Chain for Plastic

PLASTIC W.ASTE
MANAGEMENT
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Figure 0.5: Value Chairfor SWM

Small Scale || ' "%
Industry Market for
Recyclable

Source:Author illustration.

The above assessment shows thitsolid wasteis properly segregated and managed it will
result in a profitable industry.

4.3 Household Socioeconomic and Demographic Conditions

This sectionoutlines basic information gather during the householdsurvey. The section starts by
highlighting the socioeconomic profile and then moveo discuss the solid waste management
practices followed by householdHousehold perception, behaviour and awareness come under
discussion during Klls asan obstacle in handling solid waste in Karachi therefore household
survey is designed to explore such issues in deptRecycling and reuse activityif performed is
also probedfor assessing its prospect at house level. Finallwhat a household is spending and
what it is willing to spend on solid waste management ardiscussed as well.

4.4  Household Socio-economic and Demographic Profile

Figure 4.7 shows the gender distribution of the surveyed population. The distributioris almost
equivalent in ratio.
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Figure 0.6: Survey Proportion by Gender across Towns

m female
o,
0/0I(UIEIQ-IU)ITUI_OI.:I.E’IEI_GIzlltlflgl.alalmlc—sl .male
55 8 5 2 2 38 2 F _g 8 3 @ 0 ¢ ©v = @&
T 8 gL = @ EScg>2g &£ sT 28
o T o3 0o g & g &8 g 8 E 5 8 <
= o)) ] ~ = <
3 3 8 < g z o e
o - = o c n
1) c
>
5 5
c

Source: Author Estimation

Figure 4.8 shows that the commonly spoken languages are Urdu (58%), Pashto (15%) and
Punjabi (8%). The variation on the basis of language is examined here to show the presence of
the multicultural environment of Karachi. The variation can also be analyzed in the lig of
ownership. People with other areas of origin are mainly migrars, hence thér interest in the
development of the city environmentcan be consideredimited.

Figure0.7: Proportion of Individual byMother Tongue and Town
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Source: Author Est