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Abstract	

Waste	 management	 in	 the	 Global	 South	 is	 often	 performed	 through	 informal	 means,	 causing	

differences	 in	 service	 provision.	 Many	 cities	 around	 the	 world	 are	 experimenting	 with	 ways	 to	

address	these	dynamics	by	developing	formal	systems	known	as	Material	Recovery	Facilities	(MRFs).	

Scholars	 and	 practitioners	 are	 positive	 about	 the	 potential	 of	 these	 decentralized	 recycling	

processing	facilities	for	improving	the	sorting	of	recyclable	materials	in	urban	areas.	However,	the	

effects	of	particular	arrangements	of	these	facilities	on	informal-sector	recyclers	are	less	well	known.	

In	Mumbai,	India,	the	municipal	government	has	proposed	introducing	MRFs	in	each	ward	of	the	city,	

and	hopes	to	integrate	informal	recyclers	into	the	MRF	system.	I	focus	on	the	effect	of	these	MRFs	

on	kabadiwalas,	small-scale	aggregators	in	the	informal	sector.	Using	economic	and	geospatial	data	

for	 three	wards	 of	 the	 city,	 I	 compare	 the	 proposed	 decentralized	MRF	 system	with	 the	 current	

hierarchical	 system	of	 informal	 recycling	 to	understand	 the	 economic	benefits	 to	 the	kabadiwala	

within	 each	 system.	 Specifically,	 how	 would	 the	 new	 system	 change	 the	 profit	 margins	 for	

kabadiwalas,	distances	traveled	by	collectors	at	each	level,	and	material	flow	rates?	I	find	ward-wise	

variations	in	collectors’	travel	times,	distances	covered,	and	weekly	economic	profits,	underlining	the	

role	 of	 the	 geographic	 placement	 of	 an	MRF	 on	 its	 ability	 to	 compete	with	 current	 systems	 and	

positively	affect	kabadiwala	livelihoods.	This	comparison	helps	shed	light	on	an	essential	but	poorly	

understood	sector	of	urban	infrastructure.	It	explores	whether	this	formalization	effort	truly	benefits	

informal	workers,	 and	 reveals	 potential	 differences	 in	 policy	 implementation	 at	 a	more	 granular	

level.	
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Preface	
It’s	 not	 always	 easy	 to	 communicate	 one’s	 research	 topic	 to	

others.	 Explaining	 to	 people	 that	 I	was	 studying	 an	 informal	

recycling	system	like	the	kabadiwala	network	elicited	different	

reactions	 between	 friends	 from	 developed	 and	 developing	

countries.	 Those	 who	 had	 grown	 up	 in	 developed	 countries	

often	 responded	 with	 looks	 of	 confusion,	 a	 touch	 of	 pity	 or	

concern:	a	raised	eyebow	that	seemed	to	communicate	“good	

luck	 trying	 to	understand	that	black	box	of	developing	world	

infrastructure.”	Indeed,	the	idea	of	someone	coming	to	pick	up	

your	recyclables,	but	paying	you,	is	a	concept	that	has	not	truly	

scaled	 in	 America	 beyond	 the	 can-collecting	 behavior	

popularized	in	Seinfeld’s	“The	Bottle	Deposit.”	We	often	don’t	

see	or	appreciate	these	behaviors,	which	for	some	people	is	a	source	or	supplement	of	their	

livelihoods.		

	

For	those	who	had	lived	in	developing	countries,	it	was	a	different	story.	Many	had	grown	

up	with	a	neighborhood	kabadiwala	(or	equivalent	depending	on	the	country)	as	a	familiar	

face,	 who	 came	 around	 every	 so	 often	 to	 collect	 their	 recyclables.	 Describing	 my	 topic	

triggered	the	activation	of	a	set	of	memories	they	had	always	passively	stored,	but	not	often	

seen	reason	to	actively	return	to.		

	

One	friend	offered	a	poignant	story:	When	she	was	about	10,	she	and	her	parents	decided	to	

dispose	of	a	stack	of	pages	of	mathematics	homework	that	she	had	accumulated	over	the	

year.	They	called	their	neighborhood	kabadiwala;	the	man	arrived	on	a	bicycle,	weighed	the	

stack,	paid	them	for	it	by	the	kilogram,	and	spirited	the	pages	away.	Several	weeks	later,	my	

friend	 visited	 a	 roadside	 stall	 for	 some	 sev	 puri,	 a	 ubiquitous	 crunchy	 snack	 featuring	

potatoes,	onions,	and	chutneys.	After	 finishing	 it,	she	noticed	a	 familiar	scrawl	on	the	oil-

stained	paper	it	was	served	on:	it	was	a	page	from	her	maths	homework!		

	

Figure	1.	Sev	Puri,	a	Mumbai	
tradition,	served	on	a	bed	of	
recycled	newspaper.		

Photo	credit:	tarladalal.com	
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The	things	we	consume	and	cherish	(or	perhaps	not,	in	the	case	of	the	maths	homework)	are	

never	truly	gone.	After	moving	out	of	life’s	narrow	line	of	sight,	they	go	somewhere	else,	often	

making	a	long	and	complex	journey	to	their	eventual	destinations	and	uses,	far	from	our	own	

individual	responsibility.	But	it’s	most	surprising	when,	in	some	form	or	another,	they	return	

to	us.	It	is	this	circular	flow	of	actions	and	consequences—sometimes	charming,	sometimes	

disturbing—and	the	idea	that	the	things	we	make	can	reach	unexpected	places,	that	inspired	

me	to	write	this	thesis.		

	
	
	

	

	 	



8 
 

Table	of	Contents	
Acknowledgements	.................................................................................................................................................	4	

Preface	...........................................................................................................................................................................	6	
Introduction	................................................................................................................................................................	9	

Literature	Review	..................................................................................................................................................	24	
Literature:	Kabadiwalas	................................................................................................................................	24	

Literature:	Material	Recovery	Facilities	(MRFs)	.................................................................................	27	

Literature:	Kabadiwala	+	MRFs	..................................................................................................................	28	
Case	Study	Framing	and	Context	....................................................................................................................	30	

Research	Question	................................................................................................................................................	36	

Methodology	............................................................................................................................................................	39	
Methodology	Part	1:	Field	Survey	.............................................................................................................	42	

Methodology	Part	2:	Economic	Inputs	....................................................................................................	48	
Methodology	Part	3:	Analysis	.....................................................................................................................	49	

Findings	.....................................................................................................................................................................	67	

Discussion	.................................................................................................................................................................	78	
Conclusions	and	Recommendations	.............................................................................................................	81	

Next	Steps	and	Future	Research	.....................................................................................................................	86	

Appendices	...............................................................................................................................................................	88	
References	..............................................................................................................................................................	120	
	
	 	



9 
 

Introduction	
In	both	developed	and	developing	countries,	solid	waste	management	is	an	urgent	area	of	

concern	due	to	confusion	over	who	takes	responsibility	for	the	system	of	collection	and	a	

lack	of	data	about	how	this	system	works.	Regarding	responsibility,	for	example,	recyclers	

in	the	United	States	are	facing	an	uncertain	future	after	China	declared	it	would	no	longer	

accept	U.S.	paper	and	plastics,	refusing	to	be	the	“world’s	garbage	dump.”1	The	use	of	garbage	

dumps,	 rather	 than	 recycling,	 is	 growing	 in	 Brazil.2	 And	 India’s	 beaches	 are	 habitually	

covered	 in	 plastic	 materials	 that	 wash	 in	 from	 high	 tides.3	 While	 the	 global	 public	

understands	 the	 health	 and	 environmental	 benefits	 of	 good	 solid	 waste	 management,	

recycling	strategies	and	performance	vary	greatly	from	country	to	country,	and	even	at	city	

and	neighborhood	 levels.	 Recycling	may	be	managed	wholly	 by	 the	public	 sector,	 by	 the	

private	sector,	or	by	some	combination	of	both.	Amidst	civic	campaigns	for	environmental	

sustainability,	governments	are	starting	to	pay	greater	attention	to	this	contemporary	crisis	

and	are	experimenting	with	innovative	solutions	for	keeping	materials	out	of	landfills.		

	

Another	challenge	is	a	lack	of	data	within	the	solid	waste	management	sector.	Volumes	and	

prices	of	materials,	resources	used,	and	the	full	economic	significance	of	the	sector	are	not	

well	understood	due	to	individual	players’	lack	of	transparency	and	the	fact	that	there	is	no	

overall	system	for	managing	and	tracking	solid	waste.4,5	Cities	are	losing	money	in	this	sector	

as	a	result;	in	Brazil,	for	example,	it	was	found	that	R$4.6	billion	was	lost	through	insufficient	

recycling,	 especially	 in	 the	 plastics	 recycling	 industry.6	 Thus,	 this	 is	 an	 area	where	 both	

government	and	the	private	sector	see	potential	profits	to	be	gained	through	the	collection	

of	reliable	and	granular	data	on	material	flow	rates,	steps	of	ownership,	and	quantities.			

	

I	chose	to	focus	my	study	on	India	as	it	is	an	example	of	a	developing	country	with	a	rich	

tradition	 of	 recycling	 and	 frugality,7,8	 but	 which	 simultaneously	 faces	 increased	

consumerism,	globalization,	one-time	use	of	goods,	and	a	rapidly	growing	middle	class.9	The	

nation’s	 logistical	 and	 governance	 challenges,	 while	 not	 unique	 among	 developing	

economies,	 are	 compounded	 by	 cultural	 considerations	 like	 the	 persistence	 of	 the	 caste	

system	 and	 a	 lack	 of	 public	 waste	 segregation	 habits.	 At	 the	 same	 time,	 the	 country’s	
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availability	 of	 cheap	 labor,	 government	 initiatives	 to	 publicize	 cleanliness	 efforts,	 and	

increasing	awareness	of	the	need	to	include	the	informal	sector	represent	opportunities	for	

improving	India’s	waste	management	system.		

	

At	the	macro	level,	India	as	a	nation	faces	logistical	challenges	to	waste	management	that	

include	high	population	density,	rapid	and	accelerating	rural-to-urban	migration,	and	huge	

volumes	of	waste	produced	daily.10	It	also	faces	complex	governance	and	service	provision	

challenges.	It	is	estimated	that	30-50%	of	municipal	corporation	budgets	in	India	are	spent	

on	solid	waste	management	(SWM),	behind	only	salary	and	administration	costs.11	This	is	in	

line	with	scholars’	 findings	that	municipalities	 in	the	Global	South	spend	30-50%	of	their	

budgets	on	waste	management.	However,	despite	this	spending,	such	municipalities	are	only	

able	to	collect	50-80%	of	the	refuse	generated	by	the	public.12	This	lack	of	universal	coverage	

is	 compounded	 by	 a	 lack	 of	 reliable	 tax	 collection,	 relevant	 expertise,	 and	 enforcement	

capacity,	 which	 together	 hinder	 truly	 effective	 public-private	 partnerships	 for	 waste	

management	 like	 those	 seen	 in	 Europe	 and	 North	 America.13	 Over	 the	 past	 century,	

municipal	governments	in	India	have	also	been	ambivalent	about	making	public	health	and	

sanitation	a	policy	priority.	This	was	partly	due	 to	 the	 traditional	national	 focus	on	rural	

areas	over	perceived	“dirty”	cities,	in	accordance	with	Gandhi’s	ideals	of	rural	India	as	the	

heart	of	the	nation’s	vibrancy	and	identity.14	

	

Related	 to	 this	 point	 is	 the	 challenge	 of	 cultural	 and	 behavioral	 change	 on	 urban	waste	

management.	 While	 in	 many	 countries	 the	 work	 of	 waste	 collectors	 and	 processors	 is	

generally	 held	 in	 relatively	 lower	 social	 regard	 among	 professions,	 India’s	 caste	 system	

stratifies	this	idea	within	the	public	consciousness.	In	such	a	system,	waste	is	associated	with	

people,	rather	than	products	or	processes.15,16	Waste	collectors	and	processors	are	already	

vulnerable,	with	poor	and	hazardous	working	conditions	and	few	social	benefits	or	safety	

nets.17	Being	considered	“dirty”	does	not	improve	their	social	and	economic	prospects	and	

denies	them	agency.		

	

At	 the	street	 level,	 these	 logistical,	governance,	and	cultural	challenges	have	allowed	 job-

seekers	 to	 nevertheless	 find	 a	 small	 niche	 within	 the	 informal	 recycling	 sector.	 This	
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ecosystem	 includes	 waste	 pickers,	 who	 collect	 materials	 found	 in	 public	 spaces	 and	 in	

landfills;	kabadiwalas,	who	collect	small	amounts	of	materials	directly	from	households	and	

businesses;	 wholesalers	 or	 semi-wholesalers,	 who	 collect	 in	 bulk	 amounts	 from	 various	

sources	 including	 kabadiwalas,	 hotels,	 and	 restaurants;	 balers,	who	 aggregate	 the	 bulk	

materials	supplied	by	wholesalers	into	even	larger	quantities;	and	various	other	actors	who	

process,	sort,	and	refine	materials	into	recyclable	products.		

	

To	better	 illustrate	 this	 system,	 let	us	 consider	 a	

group	 of	 plastic	 bottles	 that	 a	 household	 has	

collected	 over	 several	 weeks.	 The	 householder	

makes	 a	 phone	 call	 to	 her	 neighborhood	

kabadiwala,	 Raju,	 whose	 shop	 is	 located	 several	

blocks	away.	She	tells	him	the	approximate	weight	

and	type	of	material	to	expect.	He	arrives	in	about	

30	 minutes	 on	 a	 motorcycle	 and	 inspects	 the	

plastic	 bottles.	 They	 are	 PET,	 so	 they	 are	 worth	

relatively	less	than	other	types	of	plastic,	and	will	

take	up	most	of	the	space	on	his	motorcycle.	Raju	

weighs	 the	group	and	offers	a	price	based	on	his	

knowledge	of	 today’s	rates	and	the	profit	margin	

he	needs	to	make	the	trip	worthwhile.	After	several	

minutes	of	negotiations,	he	and	the	householder	agree	on	a	price	of	12	rupees	per	kilo,	and	

he	makes	the	sale.	He	packs	the	bottles	on	his	motorcycle	and	returns	to	the	shop,	where	he	

and	another	worker	add	them	to	a	growing	pile	of	PET	plastic.	Other	workers	in	Raju’s	shop	

are	busy	sorting	other	materials:	stripping	wire	to	expose	the	valuable	copper;	tearing	the	

thick	paper	covers	off	of	old	notebooks	to	sell	as	cardboard;	or	sorting	plastic	containers	by	

color	and	type.	While	 they	sort,	a	waste	picker	comes	to	 the	shop	with	bag	of	even	more	

plastic	bottles	that	she	has	collected	from	the	street.	They	negotiate	a	price,	and	Raju	adds	

this	plastic	to	his	batch.		

	

Figure	2.	"Raju"	in	his	shop.	
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After	a	 few	days,	Raju	has	accumulated	enough	

bottles	 to	 make	 moving	 around	 his	 already-

cramped	 shop	 difficult.	 He	 calls	 his	 wholesaler	

contact,	who	arrives	 in	a	small	 truck	to	pick	up	

Raju’s	 quantity	 of	 plastic.	 This	 is	 a	 smaller	

quantity	of	plastic	than	the	wholesaler	typically	

collects—he	 usually	 sources	 from	 much	 larger	

housing	 complexes	and	 restaurants—and	so	he	

offers	 to	buy	 the	plastic	 for	20	 rupees	per	kilo.	

Raju	 prefers	 25	 rupees	 per	 kilo,	 which	 would	

earn	him	an	actual	profit;	the	wholesaler’s	price	

means	that	he	will	 just	barely	break	even	given	

his	 costs	 on	 shop	 rent	 and	 fuel.	 But	 he	 feels	

unable	to	negotiate,	since	he	needs	to	get	these	

materials	out	of	his	shop	today	to	make	room	for	

more,	and	another	wholesaler	would	likely	offer	

the	same	low	price.	So	he	sells	the	bottles,	and	the	

wholesaler	packs	them	into	his	truck.		

	

Several	 days	 later,	 the	 group	 of	 plastic	 bottles	 has	 passed	 through	 three	more	 layers	 of	

wholesalers,	each	time	being	added	to	a	larger	and	larger	package	of	plastic	containers	from	

many	 sources.	 The	 final	 wholesaler	 drives	 this	 burgeoning	 mass	 of	 plastic	 to	 the	 13th	

Compound	in	Mumbai’s	Dharavi	slum,	where	a	group	of	workers	hauls	it	to	their	tiny	shop.	

They	 sort	 the	 plastic	 into	 additional	 categories	 and	 colors,	 and	 toss	 the	materials	 into	 a	

chipper.	Another	worker	pours	these	chips	into	industrial-size	plastic	barrels,	then	uses	a	

hose	to	fill	the	barrels	with	water.	Over	several	days,	the	impurities	in	the	plastic	chips	sink	

to	the	bottom,	and	the	plastic	floats	to	the	top.	He	strains	the	water	off	of	the	plastic	chips,	

and	pours	the	chips	onto	a	tarp	on	his	shop’s	rooftop.	They	dry	in	the	hot	sun	within	a	week;	

he	then	recollects	the	chips,	pours	them	into	25-kilogram	bales,	and	sells	to	a	business	that	

will	melt	them	into	plastic	beads	or	threads	for	its	production	line.		
	

Figure	3.	Plastic	containers	sorted	according	to	type	
and	color.	
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Figure	4.	Clockwise	from	top	left:		

	a)	Wholesaler	truck	collecting	materials	

	b)	Speaking	with	plastic	sorters	in	Dharavi	

	c)	Stacks	of	baled	cardboard	in	a	Dharavi	
warehouse	

	d)	Workers	in	Dharavi	separating	impurities	
from	plastic	chips		

	e)	Plastic	chips	drying	on	a	tarp		
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This	narrative	reveals	the	multilayered	nature	of	Mumbai’s	informal	recycling	sector.	Given	

this	 complexity,	 I	 focus	 my	 examination	 of	 these	 challenges	 on	 kabadiwalas	 like	 Raju.	

Kabadiwalas	are	itinerant	waste	merchants	who	buy	recyclable	materials	from	households	

or	companies,	collect	them	in	their	small	shops,	and	sell	them	for	a	profit	to	wholesalers	up	

the	 recycling	 value	 chain.	 They	 form	 a	 “flexible	 and	 responsive”	 link	 between	 private	

households	and	recycling	processors.18	They	are	able	to	process	huge	amounts	of	recyclable	

materials	 daily,	 collectively	 amounting	 to	 between	 9,800	 and	 19,000	 tons	 of	 recyclable	

plastics	 per	 day.19	 Some	 estimates	 say	 that	 there	 are	 between	 900,000	 and	 1.6	 million	

kabadiwalas	in	India	as	a	whole.20		

	

Within	 the	 informal	waste	management	hierarchy,	kabadiwalas	are	one	 level	higher	 than	

waste	pickers	who	collect	and	handle	materials	directly	 from	streets.21	Kabadiwalas	may	

sometimes	buy	materials	from	waste	pickers,	but	they	generally	focus	their	efforts	on	buying	

from	 a	 reliable	 set	 of	 households	 and	 businesses.	 Here,	 personal	 relationships	 and	

reputations	may	come	into	play,	as	a	household	may	sell	to	a	particular	kabadiwala	for	years	

at	a	time.	Some	kabadiwalas	may	have	small	shops	taking	in	any	type	of	paper,	plastic,	metal,	

or	glass;	others	may	have	more	sophisticated	shops	specializing	in	a	certain	commodity.22	

They	 may	 operate	 door-to-door,	 building	 long-term	 relationships	 with	 particular	

households,23	 or	 they	 may	 work	 purely	 as	 semi-wholesaler	 middlemen,	 buying	 bulk	

materials	 from	other	 recyclers.	24	My	 research	 in	 summer	2018	primarily	 focused	on	 the	

former	group.		

	

In	their	daily	collection	of	recyclable	materials,	kabadiwalas	must	negotiate	with	customers	

and	sellers	for	a	fair	price,	in	an	environment	where	price	transparency	and	accountability	

are	generally	lacking.	The	variability	in	supply	of	materials	from	households	leads	them	to	

operate	on	tight	margins,	preferring	to	sell	sooner	due	to	their	limited	shop	capacity	and	in	

case	sale	prices	drop.25	Finally,	they	are	beholden	to	an	economic	class	of	wholesalers	and	

semi-wholesalers	who,	by	buying	materials	in	bulk,	are	effectively	price-setters	with	more	

negotiating	power.		
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	 	Figure	5.	Kabadiwalas	operate	at	many	scales,	from	streetside	niches	to	more	formal	shops.		

Source:	Author;	Surveying	Team.	
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The	dynamics	that	the	kabadiwala	faces	are	generalizable	across	informal	recycling	markets,	

where	complex,	 functional	 systems	have	emerged	 through	market	dynamics	and	existing	

social	structures.	These	markets	tend	to	be	shallow	pyramids,	featuring	recycling	companies	

at	 the	 very	 top,	 a	 large	 network	 of	 various	 types	 of	 intermediaries	 in	 the	 middle,	 and	

independent	waste	pickers	at	the	very	bottom.	26	The	market	is	made	up	mostly	of	men,	and	

is	marked	by	easy	entry,27	with	little	formal	education	or	large	amounts	of	capital	required	

to	 start	 or	 sustain	 business	 at	 the	 lowest	 parts	 of	 the	 value	 chain.28	 Intermediaries’	

bargaining	 power	 increases	 with	 the	 volume	 of	 materials	 collected	 at	 every	 level,	 as	

materials	are	sorted	and	refined	into	increasingly	specific	types.	Workers	at	the	lowest	level	

often	earn	300%	less	 than	they	would	 if	 they	were	subcontracted	 to	 the	 formal	sector.	29	

There	is	a	500%	surplus	between	the	value	of	recyclable	materials	when	first	collected	and	

the	final	products.30	Buyers	of	materials	 favor	sellers	who	can	deliver	sorted	and	cleaned	

materials	on	a	regular	basis,31	which	explains	why	higher	levels	of	the	value	chain	have	vastly	

more	bargaining	power	than	those	at	the	bottom.		

	

This	model	 is	 sustainable	 for	 such	 intermediaries,	 but	 clearly	 does	 not	 provide	 paths	 to	

success	for	those	at	the	lower	levels.	There	is	a	need	for	reworking	this	system	to	level	the	

playing	field	and	enhance	the	autonomy	of	players	at	the	bottom	of	the	pyramid;32	I	focus	on	

one	particular	example	in	this	study	that	connects	the	informal	sector	to	a	formalized	system	

through	a	network	of	materials	transport.*

	

The	question	of	how	much	to	formalize	the	informal	recycling	sector	to	improve	material	

processing	and	enhance	the	livelihoods	of	its	players	is	a	source	of	current	debate	among	

scholars,	 and	 recommendations	 are	 regionally	 and	 locally	 specific.	 Common	 to	 all	 these	

recommendations	 is	 a	 need	 for	 greater	 accountability	 and	 more	 reliable	 data	 (while	

acknowledging	 the	 deep	 local	 knowledge	 of	 informal-sector	 actors).	 33	 At	 the	 same	 time,	

there	are	valid	concerns	about	measuring	this	sector	and	potentially	exposing	the	system	to	

the	 desires	 of	more	 powerful	 actors.34	 Scholars	 have	 also	 pointed	 out	 that	 formalization	

                                                
* While	the	reorganization	effort	I	discuss	came	about	to	address	issues	of	efficiency	and	cost	to	the	consumer	
and	the	city,	it	was	also	driven	by	a	general	recognition	that	the	informal	sector,	which	included	kabadiwalas,	
needed	to	be	included	in	a	larger	waste	management	strategy. 
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efforts	 are	 less	 sustainable	 when	 the	 general	 public	 denies	 informal	 workers	 the	

empowerment	 they	 need	 to	 be	 considered	 vital	 stakeholders,	 and	 lacks	 respect	 for	 such	

workers.35	Finally,	barriers	to	successful	formalization	of	the	informal	sector	may	persist	if	

policymakers	 are	 unaware	 of	 how	 certain	 interventions	 affect	 stakeholders	 within	 the	

system.36	

	

Informal	 recycling	 communities	 around	 the	 world	 have	 taken	 various	 paths	 toward	

formalization.	Formalization	can	 include	 the	 following	 forms:	1)	organization	of	 informal	

workers	into	cooperatives;	2)	 into	Community-Based	Organizations	(CBOs)	or	Micro-	and	

Small-Enterprises	(MSEs);	or	3)	 individual	contracting	of	 informal	workers	by	 the	 formal	

sector.37	 Informal	workers	 in	 the	Philippines,	 for	example,	organized	collectively	 into	 the	

Linis	Ganda	Federation.38	In	Egypt,	the	Zabaleen	informal-sector	waste	collectors,	who	fall	

into	the	first	and	second	categories,	once	struggled	for	recognition	by	the	government	for	

their	 efforts.	 They	 only	 recently	 gained	 some	measure	 of	 support	 after	 a	 series	 of	 failed	

government-led	efforts	to	privatize	the	waste	management	sector	with	multinationals.39	In	

Indonesia,	a	recycling	enterprise	called	Banda	Ache	Plastic	Recycling	worked	with	various	

groups	within	the	value	chain	and	also	hired	former	waste	pickers	to	work	at	their	recycling	

plant.40	This	third	approach—employing	individual	workers	as	contractors—is	most	similar	

to	the	case	study	I	focus	on.		

	

MRFs:	The	focus	of	my	study	

The	Material	Recovery	Facility	(MRF)	is	one	formalization	method	that	offers	an	opportunity	

to	improve	a	city’s	ability	to	process	huge	amounts	of	materials.	I	focus	on	a	case	study	in	

Mumbai,	India.	There,	MRFs	were	recently	mandated	by	the	municipal	government	and	are	

intended	 to	 operate	 in	 partnership	 with	 private	 entities	 as	 an	 avenue	 for	 waste	 sector	

formalization.	

	

The	MRF	is	a	policy	intervention	that	could	empower	those	at	lower	levels	in	the	system	by	

buying	directly	 from	workers	 at	 these	 levels,	 transporting	 the	materials	 to	 a	 facility,	 and	

sorting	and	processing	 the	materials	 there.	MRFs	provide	 the	space	necessary	 to	process	

large	amounts	of	recyclable	material	into	a	basic,	refined	form	acceptable	to	recyclers,	who	
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convert	 the	 processed	waste	 into	 raw	materials.	 This	 recyclable	material	 is	 then	 sold	 to	

domestic	or	international	manufacturers	who	create	finished	products.41	In	my	interviews	

with	kabadiwalas	and	those	working	at	lower	ends	of	the	recycling	value	chain,	a	common	

theme	was	the	need	for	more	space	for	sorting	and	processing,	even	calling	for	repurposing	

sites	like	landfills	for	such	activities.42	

	

Located	 at	 the	 same	 intermediate	 organizational	 level	 as	 the	 kabadiwala,	 wholesaler,	 or	

semi-wholesaler	in	the	value	chain,	the	MRF	separates	recyclables	according	to	material	type	

at	a	bulk	scale.43	Yet	unlike	other	methods	of	formalization,	which	replace	the	informal	sector	

collection	system	completely	with	corporate	waste	collection	systems,44	the	MRF	is	intended	

to	 employ	 informal	 actors	 in	 its	 sorting	 activities	 and	 also	 source	material	 from	 existing	

informal	sector	collection	systems	like	that	of	the	kabadiwala.		

	

An	MRF	 is	 an	 example	 of	 a	 decentralized,	 distributed	model	 for	waste	management	 that	

scholars	 believe	 is	 preferable	 to	 hierarchical	 models.	 Among	 the	 many	 models	 of	

interventions	that	integrate	informal	recyclers,	it	is	a	type	of	value-chain	strengthening	and	

B2B	 intervention,	 improving	the	stability	and	predictability	of	 the	actors’	earning	models	

and	improving	their	access	to	storage	and	processing	of	materials.45	This	effort	can	lead	to	

higher	recycling	rates,	higher	prices	for	materials,	and	improved	quality	of	the	final	products,	

as	 shown	 by	 Londrina,	 Brazil’s	 2001	 implementation	 of	 29	 sorting	 centers	 that	 directly	

employed	waste	pickers.46		

	

The	 recent	 attention	 on	 MRFs	 is	 emblematic	 of	 the	 trend	 seen	 in	 India	 for	 realigning	

incentives	and	stakeholders	toward	more	sustainable	recycling	models.	This	trend	begins	

with	awareness:	along	with	the	consistently	high	demand	for	cheap	labor,47	decision-makers	

in	the	public	and	private	sectors	have	increasingly	recognized	and	acknowledged	that	waste	

management	is	an	urgent	problem.		

	

Regarding	the	public	sector,	such	efforts	began	as	early	as	1998,	when	India’s	Ministry	of	

Urban	 Development	 (MoUD)	 called	 municipal	 solid	 waste	 a	 “tenacious	 problem”	 and	

chastised	cities	 for	not	having	developed	 long-term	waste-management	plans.	This	effort	
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was	formalized	when	India’s	Municipal	Solid	Waste	Management	Rules	of	2000	officially	laid	

out	 local	 duties	 for	 a	 comprehensive	 system,	 stipulating	 that	 municipal	 governments’	

responsibility	 should	 include	 “collection,	 storage,	 segregation,	 transportation,	 processing,	

and	disposal”	in	their	areas.48	Some	municipal	governments	in	India	have	been	particularly	

innovative	 in	 their	 approaches	 to	 implementing	 these	 rules,	 but	 such	 efforts	 can	 have	

second-order	effects	on	more	vulnerable	populations.	For	example,	in	2012,	57	municipality	

teams	 in	 the	 Telangana	 region	 of	 Andhra	 Pradesh	 state	 participated	 in	 a	 “Clean	 Cities	

Championship”	 to	 collect	 solid	 waste	 from	 500	 households	 per	 day.	 Municipal	 staff	 and	

activists	travelled	door-to-door,	explaining	the	process	of	waste	segregation	to	households,	

and	collected	each	household’s	solid	waste.	The	waste	was	then	taken	to	collection	centers,	

where	it	was	weighed	and	sorted.	While	successful	 from	a	public	awareness	and	logistics	

perspective,	 the	 competition’s	 structure	 bypassed	 informal	waste	 pickers	 and	 hurt	 their	

livelihoods	for	its	duration.49,50	Efforts	at	public	awareness	most	recently	accelerated	with	

the	India-wide	“Swachh	Bharat”	initiative,	beginning	in	October	2014.	Swachh	Bharat	is	an	

ongoing	government-led	initiative	to	leverage	public-private	partnerships	to	provide	rapid	

solutions	for	waste	management	and	public	sanitation.51		

	

Regarding	the	private	sector,	a	shift	in	public	consciousness	and	responsible	consumerism	

has	 led	 to	Corporate	 Social	Responsibility	 (CSR)	 efforts	by	major	 conglomerates,	 such	 as	

Unilever’s	October	2018	partnership	with	waste	management	company	Veolia	to	develop	a	

closed-loop,	circular	model	for	plastic	recycling.52	Yet	scholars	like	Fergutz	and	Dias	argue	

that	these	efforts	are	limited	and	still	nascent,	and	at	such	an	early	stage,	there	is	a	need	for	

a	structural	change	that	increases	the	power	of	those	lowest	in	the	system.53	

	

Recent	 literature	 has	 found	 that	 informal	 recycling	 infrastructures	 are	 essential	 parts	 of	

cities’	 overall	 waste	 ecosystems;	 they	 can	 even	 be	 more	 efficient	 than	 formal	 “modern”	

services,	 particularly	 in	 their	 adaptive	 abilities.54	 Scenario	 modelling	 by	 Scheinberg	 has	

shown	that	integration	of	the	informal	recycling	sector	can	increase	or	stabilize	recyclable	

recovery	 rates,	 lower	disposal	 rates,	 improve	 service	efficiency,	 and	create	 jobs.55	 India’s	

most	 recent	 set	 of	 Solid	 Waste	 Management	 Rules	 (2016)	 appeared	 to	 recognize	 this	

important	 role	 of	 the	 informal	 sector	 in	 waste	 management,	 and	 the	 need	 for	 inclusive	
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solutions.56	 The	 report	 calls	 for	 an	 integrated	 system	 at	 the	 local	 and	 regional	 levels,	

emphasizing	 source	 segregation,	 local-level	 treatments,	 the	 installation	 of	 integrated	

recycling	 plants,	 and	 critically,	 the	 inclusion	 of	 the	 informal	 sector	 which	 encompasses	

stakeholders	like	waste	pickers	and	kabadiwalas.57	The	document	specifically	recommended	

the	MRF	as	one	preferred	method	of	informal-sector	integration,	describing	it	as	a	facility	for	

temporary	storage	of	non-compostable	solid	waste	by	either	a	local	body	or	an	authorized	

entity	“to	facilitate	segregation,	sorting	and	recovery	of	recyclables…by	authorized	informal	

sector	of	waste	pickers,	informal	recyclers	or	any	other	work	force	engaged	by	the	local	body	

or	entity…before	the	waste	is	delivered	or	taken	up	for	its	processing	or	disposal.”58	

	

These	efforts	have	increased	public	awareness	of	the	need	for	idealized	waste	management	

solutions	 and	 individual	 responsibility,	 and	 the	 need	 for	 public-private	 partnerships.	

However,	 implementation	 is	 often	 fraught	 with	 obstacles.	 How,	 then,	 can	 we	 analyze	

informal-formal	 interactions	 within	 the	 waste	 management	 sector	 to	 improve	 this	

implementation	step?	

	

Formalization	of	kabadiwalas	though	MRFs:	A	larger	planning	question	

Mumbai,	 India’s	most	populated	city,	 is	 the	 focus	of	 this	 study.	According	 to	 the	Mumbai	

Metropolitan	Region’s	Draft	Regional	Plan	2016-2036,	the	region	generates	16,500	tons	per	

day	of	 solid	waste;	23%	of	 this	 total	 is	 recyclable.59	The	report	 further	estimated	 that	by	

2036,	the	cumulative	solid	waste	generated	by	the	metropolitan	area	would	require	a	landfill	

of	nearly	7	square	kilometers.60	The	report	specifically	cited	source	segregation	and	local-

level	 treatments	 to	 reduce	 the	 landfill	 load,	 calling	 for	 a	 zero-waste	 policy	 that	 included	

members	of	the	informal	waste	sector.61			

	

Despite	such	volumes,	lack	of	data	and	visibility	of	the	recycling	sector	hinder	policymakers	

from	fully	grasping	the	potential	effects	of	their	interventions.	In	my	interviews,	I	found	that	

kabadiwalas	 face	 the	 following	 issues:	 lack	 of	 transparency	 of	 prices	 and	 quantities	 of	

materials;	lack	of	price	stability;	low	profits	within	a	pyramid-like	system	that	rewards	larger	

players;	and	a	low	level	of	respect	for	their	profession	among	the	public	(see	Appendix	1).	At	

a	systems	level,	collectors	at	all	levels	travel	long	distances	throughout	Mumbai,	and	there	is	
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no	 single	 standard	 for	 sorting	 and	 processing	materials.	 Finally,	 data	 on	 the	 number	 of	

kabadiwalas	 in	a	given	area	 is	not	available	due	 to	 their	unregistered	status.	To	begin	 to	

analyze	the	effects	of	a	policy	intervention	like	the	MRF	on	this	group,	I	sought	to	answer	the	

questions:	 How	 many	 kabadiwalas	 exist	 in	 a	 given	 space?	 What	 are	 their	 day-to-day	

activities?	How	does	their	placement	and	numbers	affect	the	behavior	of	other	elements	of	

the	waste	management	ecosystem?		

	

I	then	used	this	data	to	answer	larger	questions	related	to	a	current	planning	effort	around	

MRFs.	 In	 2018,	 the	municipal	 government	 of	Mumbai	 proposed	 introducing	 at	 least	 one	

MRFs	into	each	ward	of	the	city.	Built	and	operated	by	private-sector	entities	in	partnership	

with	 the	 government,	 the	 particular	 plan	 for	 these	 facilities	 features	 a	 transport	 and	

economic	connection	between	kabadiwalas	and	the	closest	MRF.	I	focus	my	analysis	on	the	

efforts	of	a	Mumbai-based	recycling	startup,	RaddiConnect,	which	will	connect	kabadiwalas	

to	the	MRFs	that	the	company	will	operate	in	several	wards	of	the	city.	RaddiConnect	will	

pay	the	kabadiwalas	higher	rates	for	their	materials,	collect	the	materials,	deliver	them	to	

the	MRF,	 and	sort	 and	process	 them.	This	 system	 is	 intended	 to	provide	 lower	distances	

traveled	for	the	intermediaries	and	introduce	a	standardized	level	of	sorting	and	processing.	

By	picking	up	from	kabadiwalas	at	more	frequent	 intervals,	 it	also	potentially	produces	a	

higher	rate	of	material	flow	through	the	system	from	source	to	recycler.		

	

This	initiative	is	one	possible	scenario	for	how	MRFs	and	kabadiwalas	can	interact.	Yet	the	

details	of	such	an	interaction	are	not	well	known	in	the	literature.	Given	a	set	of	assumptions	

on	input	costs,	distances	traveled,	and	rates	of	collection,	does	it	make	sense	for	kabadiwalas	

to	work	with	 an	MRF?	 Assuming	 that	 the	MRF	 supplier	 (in	 this	 case	 RaddiConnect)	 can	

outbid	the	kabadiwala’s	current	buyers	on	price,	what	types	of	additional	savings	or	positive	

externalities	could	the	kabadiwala	expect	to	avail	of?	

	

To	 answer	 these	 questions	 in	 this	 study,	 I	 compare	 kabadiwalas’	 role	 in	 two	 different	

systems:	the	status	quo,	and	in	partnership	with	the	MRF.	I	use	economic	and	geospatial	data	

to	 analyze	 the	 material	 flows,	 economic	 profits,	 and	 transportation	 activities	 of	 various	

players	 within	 the	 informal	 waste	 management	 ecosystem.	 I	 expect	 to	 find	 that	 the	
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kabadiwala-MRF	 partnership	 improves	 economic	 profits	 for	 the	 kabadiwala,	 lowers	

distances	 traveled	 by	 kabadiwalas	 and	 RaddiConnect,	 and	 improves	 the	 flow	 rate	 of	

materials	from	the	time	when	they	are	generated	by	a	source	household	to	when	they	are	

processed	and	ready	for	sale	to	a	recycler.		

	

As	 increasing	numbers	of	people	migrate	 to	Mumbai	and	 the	city’s	middle	class	expands,	

citizens	 will	 consume	 more	 and	 dispose	 of	 more.	 Thus,	 there	 is	 a	 need	 for	 critically	

reassessing	 the	 current	 system,	 its	 equitability	 for	 lower-level	 players,	 and	 its	 ability	 to	

process	huge	amounts	of	materials	 in	a	spatially-constrained	city.	By	analyzing	these	two	

scenarios,	 I	 hope	 to	 reveal	 potential	 differences	 in	 policy	 implementation	 on	 a	 per-ward	

basis.	Visualizing	the	activities	of	the	two	scenarios	will	allow	policymakers	and	the	public	

to	improve	their	understanding	of	the	complex	dynamics	that	underlie	the	sector,	potentially	

contributing	 to	 a	 heightened	 social	 value	 for	 the	 sector’s	 players	 and	 building	 public	

awareness	of	where	a	household’s	waste	 really	goes.	By	approximating	 the	movement	of	

different	actors	and	waste	streams,	this	study	provides	a	measure	of	what	Kevin	Lynch	calls	

“legibility”,	an	organization	of	complex	parts	into	a	coherent	pattern,	for	the	urban	space.62,63	

If	this	decentralized	scenario	of	formalization	proves	useful	for	the	informal	sector,	perhaps	

it	could	be	replicated	in	other	forms	across	Mumbai	and	the	region.		

	

Thesis	Scope	and	Limitations	

The	 informal	 recycling	 sector	 features	 many	 layers	 and	 stakeholders	 in	 the	 path	 from	

material	source	(i.e.	a	household)	to	the	point	where	the	material	is	ready	for	re-constitution	

into	a	new	product	at	a	recycling	processing	center	(i.e.	for	plastic,	bales	of	chips	or	bundles	

of	 extruded	 lengths;	 for	 paper,	 transformation	 into	 pulp).	 I	 chose	 to	 focus	 this	 study	 on	

kabadiwalas	because	of	their	pivotal	point	one	step	away	from	the	material	sources.	As	I	note	

in	my	 literature	review,	waste	pickers	also	occupy	this	point	close	 to	 the	“bottom”	of	 the	

recycling	 chain,	 but	 much	 attention	 in	 the	 literature	 has	 already	 been	 given	 to	 this	

population.		
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Above	the	kabadiwalas	are	the	wholesalers	and	semi-wholesalers.	I	do	not	focus	on	these	

groups	 for	 two	main	 reasons:	 1)	 the	difficulty	 of	 gathering	primary-source	data	 on	 their	

activities,	 and	2)	 the	complex,	multi-level	 structure	of	bulk	collection.	Regarding	 the	 first	

point,	 wholesalers	 are	 relatively	 more	 reticent	 about	 their	 activities	 and	 routes	 than	

kabadiwalas.	Multiple	 contacts	 in	 the	public	and	private	 sectors	advised	 that	 it	would	be	

challenging	 to	 interview	 or	 accompany	 a	 wholesaler	 on	 their	 daily	 or	 weekly	 routes.	

Therefore,	 it	was	easiest	to	form	a	network	of	contacts,	around	which	I	built	my	research	

efforts,	at	the	kabadiwala	level.		

	

While	in	reality	materials	may	pass	between	as	many	as	ten	wholesalers	before	reaching	the	

recycler,	 in	 this	 study,	 I	 approximate	 their	 activities	 with	 two	 layers	 of	 exchange:	 the	

wholesaler	(who	collects	from	the	kabadiwala	and	delivers	the	material	directly	onward)	and	

the	baler	(a	type	of	wholesaler	who	aggregates	material	from	other	wholesalers,	and	delivers	

to	the	end	recycler).	For	ease	of	comparison	with	the	MRF	system,	I	equate	the	wholesaler	

and	the	baler	as	similar	entities.		
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Literature	Review	

Literature:	Kabadiwalas	

Existing	literature	referencing	kabadiwalas	tends	to	focus	on	the	overall	waste	supply	chain,	

or	other	parts	of	the	chain,	rather	than	kabadiwalas’	crucial	role	within	the	value	chain.	Many	

studies	have	analyzed	municipal	solid	waste	management	networks,	but	focused	on	areas	

including	 likelihood	of	 success	 despite	misaligned	 government	 incentives,64	management	

networks	 in	mid-sized	 Indian	cities,65	or	different	ways	 to	measure	 the	success	of	 such	a	

system	 (i.e.	 cost	 models	 for	 different	 stakeholders,66	 coverage	 ratio/types	 of	 waste	

generated,67	or	how	population	growth	projections	influence	waste	generation	rates68).	My	

research	takes	a	different	approach	in	analyzing	how	one	particular	formal	system,	the	MRF,	

can	affect	the	kabadiwalas’	activities.	

	

This	research	focuses	on	kabadiwalas	because	their	differing	positions	in	the	recycling	sector	

from	waste	 pickers	 call	 for	 different	 policy	 recommendations.	 Furthermore,	 kabadiwalas	

have	been	studied	less	extensively	than	waste	pickers,	who	are	at	the	bottom	of	the	waste	

pyramid	 and	 the	most	 vulnerable.	 Several	 research	 studies	 find	 that	waste	 pickers	 often	

support	greater	organization	in	the	form	of	unionization.	Partnerships	between	city	officials	

and	waste	 pickers,	 like	 the	 SWaCH	worker	 cooperative	 in	 Pune	 and	 efforts	 in	 Londrina,	

Brazil,	are	examples	of	such	a	successful	model	 that	achieves	high	recycling	rates.	Unlike	

waste	pickers,	however,	kabadiwalas	do	not	have	an	interest	in	unionization,	preferring	to	

remain	self-employed	and	self-incentivized.69	Kabadiwalas	also	have	more	stable	incomes	

than	waste	pickers,	but	still	largely	live	in	poverty.70		

	

Studies	 describe	 kabadiwala	 conditions	 and	 posit	 different	 schemes	 for	 improving	 their	

profit	margin.	Such	conditions	include	the	critical	elements	kabadiwalas	need	to	function:	

knowledge	of	local	prices,	connections	to	other	traders,	and	storage	space.71	These	studies	

also	 include	discussions	of	how	commodity	prices	can	change	based	on	waste	quality,	 its	

stage	of	segregation,	and	demand	for	the	product	at	higher	levels	of	the	supply	chain.72	Some	

research	has	explored	the	possibility	of	partnerships	with	 large	companies	to	bring	skills	

and	 advanced	 technologies	 to	 waste	 collection,	 such	 as	 ITC	 Limited’s	 effort	 in	 2007	 to	
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influence	 household	 collection	 behavior.73	 Other	 studies	 have	 explored	 new	methods	 to	

improve	 kabadiwala	 efficiency,	 such	 as	 rePurpose’s	 proposal	 to	 use	 a	 tech-enabled	

marketplace	mobile	 platform	 to	 connect	 kabadiwalas	 to	 a	more	 stable	 set	 of	 sellers	 and	

buyers	of	recyclables.74		

	

Perhaps	the	largest	gap	in	scholarship	is	an	understanding	of	exactly	how	many	kabadiwalas	

exist	 in	 a	 given	 space,	 what	 their	 quality	 of	 work	 and	 specialization	 is,	 and	 how	 their	

placement	affects	the	behavior	of	other	elements	of	the	waste	management	ecosystem.	This	

is	likely	due	to	three	issues:	1)	lack	of	transparency	on	prices	and	quantities;	2)	lack	of	price	

stability,	and	3)	lack	of	a	quality	collection	mechanism	(i.e.	government	regulation	or	private	

databases)	for	understanding	even	how	many	kabadiwalas	exist.		

	

Over	 the	 past	 decade,	 there	 has	 been	 an	 acceleration	 in	 the	 foundation	 of	 startups	 that	

attempt	to	capture	the	value	of	kabadiwala	activity	and	link	it	to	other	recycling	streams.†

This	phenomenon	 is	 consistent	with	 Scheinberg	 and	Savain’s	 findings	 that	more	private-

sector	businesses	work	 in	materials	recovery	 in	middle-income	countries.75	Furthermore,	

the	plethora	of	businesses	indicates	not	just	a	sustained	interest	in	the	informal	sector,	but	a	

breadth	 of	 proposed	 solutions	 tailored	 to	 specific	 urban	 environments,	 subsets	 of	 the	

recycling	 sector	 (i.e.	 e-waste	management),	 or	 regional	 needs	 (i.e.	 differing	 solutions	 for	

Delhi	vs.	Hyderabad).	While	there	is	a	growing	appetite	for	innovation	within	the	informal	

recycling	sector,	on-the-ground	implementation	requires	knowledge	of	localized	practices:	

a	solution	that	works	for	Mumbai	may	not	necessarily	work	well	for	Bangalore.	My	thesis	

will	focus	on	conditions	within	Mumbai	and	one	particular	opportunity	to	link	kabadiwalas	

to	the	formal	sector	through	the	MRF	system.	

	

														
	

                                                
† See Appendix 3 for a (non-exhaustive) list of such kabadiwala services and startups.   



26 
 

	 	

Delhi/Gurgaon	

Noida	

Chandigarh	

Vadodara	
Bhopal	

Mumbai	

Pune	
Hyderabad	

Bangalore	

Chennai	

Coimbatore	

Figure	7.	Geographic	distribution	of	kabadiwala-related	startups	in	
India,	colored	by	city.	Size	of	point	denotes	the	number	of	startups	in	
that	city	(up	to	five).	

Figure	6.	Establishment	of	kabadiwala-related	startups	by	year.	
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Literature:	Material	Recovery	Facilities	(MRFs)	
Research	has	identified	that	MRFs	are	preferable	to	other	options	for	managing	solid	waste,	

particularly	in	diverting	materials	from	landfills.	In	the	West,	sanitary	landfills	are	touted	as	

an	 ideal	 method	 of	 recycling,	 but	 their	 environmental	 impact	 is	 often	 not	 managed	

effectively,	special	interests	and	politics	are	involved,	and	they	create	an	incentive	for	waste	

to	 be	 dumped	 onto	 less	 desirable	 areas	 at	 any	 scale	 (i.e.	 country,	 city,	 neighborhood).76	

Research	recommends	diverting	as	much	material	as	possible	from	such	landfills.77	MRFs,	

one	 of	 the	 recycling	 alternatives	 to	 landfills,	 also	 feature	 the	 lowest	 greenhouse	 gas	

emissions	 when	 compared	 to	 other	 methods	 including	 composting,	 incineration,	 and	

landfilling.78	 U.S.-based	 studies	 have	 supported	 the	 utility	 of	MRFs,79	 and	 they	 are	 being	

established	around	the	world.	In	Buenos	Aires,	Argentina,	the	Villa	Soldati	MRF	is	described	

as	the	country’s	“most	advanced	recycling	system.”80	In	Belo	Horizonte,	Brazil,	a	cooperative	

of	informal	sector	recycling	workers	sorts	17	different	types	of	plastic	polymers,	providing	

a	public	service	while	contributing	toward	environmental	sustainability	goals.81	MRFs	can	

be	 thought	 of	 as	 a	 formal	 institution	 in	 which	 formal	 and	 informal	 recovery	 activities	

intersect,	as	shown	in	Scheinberg’s	case	study	of	Quezon	City,	Philippines,	where	organized	

waste	pickers	and	informal	junk	shops	buy	and	sell	materials	in	a	formalized	environment.82	

	

Alternatives	 and/or	 parallel	 solutions	 have	 also	 been	 discussed	 in	 the	 literature.	 These	

include	 External	 Producer	 Responsibility	 (EPR),	 in	 which	 companies,	 typically	

multinationals,	 rework	 their	 supply	 chains	 to	 collect	 the	 waste	 packaging	 from	 their	

products.83	Yet	this	requires	both	a	concrete	set	of	incentives	and	a	priority	at	the	highest	

managerial	 levels	 to	make	deep-seated	and	expensive	 changes.	 	On	 the	 civic	 side,	 source	

segregation	 is	 known	 to	 be	 the	 most	 simple,	 cost-effective,	 and	 efficient	 solution	 for	

managing	waste,	but	it	requires	significant	time	to	change	individual	behaviors	and	set	up	

systems	that	maintain	such	behaviors.		

	

In	 addition,	MRFs	 are	 not	 a	 panacea;	 they	 have	 their	 own	 vulnerabilities.	 These	 include	

findings	that	revenue	from	the	sales	of	recyclables	themselves	may	not	be	enough	to	sustain	

an	 MRF,84	 and	 the	 threat	 of	 fires	 due	 to	 increased	 disposal	 of	 flammable	 materials	 or	

improper	storage.85	Nevertheless,	the	value	of	these	facilities	as	an	intersection	point	for	the	



28 
 

formal	 and	 informal	 sectors,	 as	 well	 as	 their	 usage	 as	 singular	 material	 categorization	

facilities,	has	earned	them	increasing	attention	in	recent	years.		

	

In	India,	numerous	studies	have	recommended	the	implementation	of	MRFs.86	Literature	has	

also	gone	further	in	recommending	sorting	and	transferring	facilities	for	each	ward	of	a	city,	

as	a	means	of	minimizing	 littering	and	open	dumping/burning	of	waste.87	These	facilities	

could	take	in	the	nearly	20%	of	waste	that	is	recyclable	plastic,	paper,	metal,	or	glass	(the	

other	 80%	being	 either	 biodegradable	 or	 other	material).88	 Placing	 at	 least	 one	 of	 these	

facilities	in	each	city	ward	amounts	to	a	decentralized	strategy	that	works	well	in	an	urban	

environment	where	large	available	tracts	are	scarce	and	transport	costs	in	fuel,	time,	and	

vehicles	are	high.89	

	

Literature:	Kabadiwala	+	MRFs	

Research	 has	 clearly	 indicated	 that	 both	 kabadiwalas	 and	 MRFs	 are	 important	 to	 the	

functioning	of	Indian	cities’	waste	ecosystems.	Yet	there	is	a	lack	of	scholarship	on	exactly	

how	the	two	systems	can	interact,	and	how	kabadiwalas	may	be	integrated	into	the	formal	

economy.	Integrative	solutions	at	the	government	level	are	usually	quite	general	and	lack	

specific	 implementation	 recommendations,	 simply	 calling	 for	 better	 integration	 of	

wastepickers	 and	 kabadiwalas	 into	 a	 formal	 system	 (2011	 legislation	 in	Bangalore),90	 or	

integration	between	MRFs	and	the	informal	sector	(Mumbai	Solid	Waste	Management	Rules	

2016).91	 Literature	 also	 calls	 for	more	 “effective”	 organization	 of	 kabadiwalas	 to	 ensure	

greater	sorting	capacity,	but	often	does	not	go	into	further	detail.92	Based	on	the	Mumbai	

Solid	Waste	Management	Rules	2016,	authorities	do	not	have	a	clear	practical	path	toward	

an	 actual	 picture	 of	 integration	 of	 the	 informal	 and	 formal	 waste	 sectors.93	 Integration	

between	the	formal	and	informal	sectors	is	currently	an	active	area	of	research.94		

	

Literature	identifies	that	MRFs	may	also	represent	an	element	of	competition	for	the	various	

middlemen	in	the	recycling	value	chain.	Scheinberg	and	Savain	remark	that	the	MRF	model,	

if	 fully	 utilized,	 could	 significantly	 reduce	 the	 value	 chain	 actors’	 sphere	 of	 influence	 by	

collecting	directly	 from	households.95	Such	a	model	has	become	the	norm	in	high-income	



29 
 

countries	with	more	formalized	recycling	systems,	but	is	more	difficult	to	implement	in	low-	

to	 middle-income	 countries	 with	 a	 high	 supply	 of	 cheap	 labor	 and	 a	 high	 variance	 of	

household	 behaviors	 regarding	 recycling.	 Thus,	 it	 is	 useful	 to	 study	 the	 effects	 of	 the	

municipal	 policy	 shift	 toward	 using	MRFs	 as	 an	 opportunity	 to	 integrate	 the	 formal	 and	

informal	sectors.	

	

It	also	seems	that	academic	scholarship	has	not	kept	up	with	recent	innovative	efforts.	Many	

small	businesses	in	India	have	begun	implementing	models	that	do	incorporate	the	activities	

of	both	 types	of	entities.	 In	 this	study,	 I	 focus	on	a	model	developed	by	RaddiConnect,	 in	

Mumbai.	 Originally,	 RaddiConnect	 directed	 materials	 to	 either	 an	 MRF	 or	 a	 kabadiwala	

depending	 on	 the	 source	 of	material;	 they	 are	 now	merging	 these	 two	 systems.	 Private-

sector	actors	in	other	Indian	cities	have	also	used	innovative	approaches	to	link	the	informal	

and	formal	waste	sectors.	In	Chennai,	KabadiwallaConnect	has	established	a	mobile	platform	

that	 connects	 kabadiwalas	 to	MRFs.96	 In	Hyderabad,	Banyan	Nation	 sources	 plastic	 from	

kabadiwalas	and	uses	automated	methods	to	segregate	and	process	it	accurately.97		

	

These	initiatives	show	that	MRFs	are	an	opportunity	for	kabadiwalas	to	 link	into	a	 larger	

system	that	aggregates	recyclable	materials	within	large,	regulated	spaces,	for	later	resale	

up	 the	supply	chain.	An	MRF	model	might	allow	kabadiwalas	 to	 take	better	advantage	of	

economies	 of	 scale,	 which	 would	 increase	 their	 income	 and	 divert	 waste	 from	 landfills.	

Bangalore	 leveraged	 such	 a	model	 in	 2015	by	 establishing	 local	 centers	 featuring	 scales,	

showers,	and	cash-payment	options	for	waste	collectors.98	This	effort	showed	how	MRFs	can	

provide	greater	transparency	for	waste	collectors	by	posting	payment	rates	based	on	market	

prices.	 They	 could	 also	 provide	 a	 pathway	 for	 implementing	 the	 general	 Solid	 Waste	

Management	2016	rules	on	supporting	local	processing	and	sorting	of	waste.		

	

Existing	 literature	 has	 not	 yet	 determined	 the	 potential	 impact	 of	 MRFs	 on	 kabadiwala	

activities	 in	Mumbai	 and	how	kabadiwalas	 should	 react	 to	 the	placement	 of	 one	 in	 their	

neighborhoods.	I	discuss	these	questions	further	in	my	case	study.		
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Case	Study	Framing	and	Context	
In	this	study,	I	focus	on	the	interaction	between	two	important	parts	of	the	city’s	recycling	

sector:	kabadiwalas	(in	the	informal	sector)	and	Material	Recovery	Facilities,	also	known	as	

MRFs	(in	the	formal	sector).	I	use	an	economic/geospatial	scenario	analysis	to	examine	one	

such	 effort	 by	 RaddiConnect,	 a	 Mumbai-based	 startup,	 to	 transport	 materials	 from	 the	

kabadiwalas	 to	 the	ward	MRF(s)	 in	 cooperation	with	 the	municipal	 government	 and	 the	

United	Nations	Development	Programme	(UNDP).	

	

RaddiConnect,	founded	in	2015,	had	originally	focused	on	partnering	with	kabadiwalas	who	

collected	materials	 from	a	household	and	weighed	 it	on	 the	premises	using	standardized	

electronic	 weighing	 machines.	 The	 amount	 these	 materials	 were	 worth	 would	 then	 be	

donated	to	an	NGO	of	 the	household’s	choice,	and	kabadiwalas	would	keep	the	 full	profit	

when	RaddiConnect	sold	the	material	onward	to	wholesalers.99	By	2018,	RaddiConnect	had	

cultivated	 a	 network	 of	 hundreds	 of	 kabadiwalas,	 with	 over	 5,000	 households,	 50	

educational	institutions,	and	100	offices	as	sources	of	material	throughout	Mumbai.	It	also	

established	 an	 MRF	 in	 Mumbai’s	 Dahisar	 suburb	 (Ward	 R-N),	 where	 waste	 would	 be	

collected	from	housing	societies.‡	Beginning	with	this	parallel	system	involving	kabadiwalas	

on	one	side	and	an	MRF	on	the	other,	its	objective	was	to	achieve	a	net	reduction	in	waste	

collected	by	the	municipal	government	and	sent	to	landfills.		

	 	

                                                
‡ Housing	societies	typically	produce	amounts	of	waste	larger	than	individual	kabadiwalas	can	handle. 

Figure	8.	Sign	at	one	of	RaddiConnect's	depots	in	Ward	R-N,	detailing	types	of	dry	
and	wet	waste	for	individuals	to	segregate.	
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Proposed	MRFs	

Previous	Location	

Ward	Case	Study	

Figure	9.	Map	of	all	proposed	MRFs	by	ward,	from	locations	published	by	the	BMC.	
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In	 October	 2018,	 Mumbai’s	 municipal	

government,	 the	 Brihanmumbai	 Municipal	

Corporation	 (BMC),	 proposed	 locations	 for	 a	

network	 of	 39	 MRFs	 (known	 as	 “Dry	 Waste	

Segregation	Centres”)	 to	 be	built	 throughout	 the	

city.100	 It	 would	 lay	 out	 the	 policy	 requirements	

and	 allocate	 land	 for	 these	 MRFs,	 and	 would	

contract	 with	 multinational	 organizations	 and	

private-sector	entities	to	oversee	and	operate	the	

MRFs	 on	 a	 day-to-day	 basis.	 At	 this	 point,	

RaddiConnect	was	well-positioned	to	be	a	linkage	

point	 between	 the	 kabadiwalas	 and	 the	 MRFs,	

joining	the	two	parallel	systems	into	a	single	zero-

waste	 model	 for	 recyclables.	 RaddiConnect	 also	

secured	a	contract	with	the	UNDP	for	a	pilot	of	such	

a	system	in	Ward	N	(Ghatkopar).	As	 the	BMC	and	

RaddiConnect	turn	their	attention	to	the	roll-out	of	MRFs	in	other	wards	of	the	city,	this	study	

examines	this	decision’s	potential	impact	on	kabadiwala	activities	and	rate	of	material	flow	

through	the	system.		

Figure	12.	Visiting	the	land	allocated	for	Ward	N's	MRF	
site	with	UNDP	officials	(January	2019).	Given	the	
number	of	enterprises	already	occupying	this	site,	the	
MRF		site	was	later	shifted	to	an	area	farther	west	(both	
locations	shown	in	above	map).		

Figure	10.	Article	on	the	proposed	MRF	activities.	
Source:	Richa	Pinto,	The	Times	of	India,	16	October	
2018.	

Figure	11.		RaddiConnect's	MRF	in	Ward	R-N	(August	
2018).	
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Theoretical	Grounding:	Hierarchical	vs.	Decentralized	Models	

I	 base	 this	 case	 study	 on	 an	 abstraction	 of	 two	 different	 models	 seen	 in	 the	 literature:	

hierarchical	and	decentralized	models.	 In	many	low-	and	middle-income	countries,	value-

chain	recycling	consists	of	two	spheres	of	influence:	the	“service	chain,”	dominated	by	the	

municipality’s	 collection	 of	materials	 in	 bulk	 from	 households;	 and	 the	 “value	 chain”,	 in	

which	informal	actors	collect	small	amounts	of	material	and	move	them	up	the	industrial	

value	chain.101	

	

	

	

	

	

	

	

	

	

	

	

This	schematic	can	be	applied	to	the	case	of	Mumbai	 in	the	 following	simplified	diagram,	

illustrating	 the	 current	 hierarchical	 nature	 of	 the	 informal	 recycling	 collection	 system.	

Material	is	collected	from	the	source	(i.e.	households)	by	kabadiwalas	(K),	who	then	sell	up	

the	chain	to	wholesalers	(W)	and	balers	(B),	who	ultimately	supply	base	materials	 to	 the	

recycling	industry	(R)	(Figure	14).	At	each	step,	profit	is	extracted	by	middlemen;	materials	

are	organized	into	larger	and	larger	packages,	becoming	more	profitable	within	economies	

of	 scale;	 and	materials	 are	 sorted	 into	 increasingly	 specific	 categories	 as	 per	 the	buyer’s	

requirement	(i.e.	plastic	to	soft	plastic/hard	plastic).		

Figure	13.	Diagram	adapted	from	Scheinberg	and	Savain	2015,	26-27,	and	
Scheinberg	and	Simpson	2015,	976-77.	
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A	schematic	of	the	MRF	system	proposed	by	RaddiConnect	for	Mumbai	is	shown	in	Figure	

15,	in	contrast	with	the	above	hierarchical	model	which	relies	on	wholesalers	and	balers	as	

middlemen.	The	MRF	schematic	posits	the	collection	of	materials	from	kabadiwalas,	direct	

delivery	to	MRFs	in	each	ward	for	sorting,	and	subsequent	pickup	by	the	recycler.	The	MRF	

model	has	 the	advantage	of	being	 located	at	a	micro	scale,	allowing	 for	generally	smaller	

distances	 traveled	 to	get	materials	 to	a	 secondary	 level	of	 sorting	and	processing.	 It	 also	

reduces	the	number	of	middlemen,	potentially	allowing	players	at	the	lowest	levels	to	make	

a	greater	profit.	This	reduction	in	middle	layers	displaces	some	intermediate	segments	of	the	

value	 chain	 labor	 force;	measures	would	need	 to	be	 taken	 to	mitigate	 this	 displacement,	

Ward	boundary	
(abstracted)	

Figure	14.	Simplified	hierarchical	model	of	current	informal	waste	management	in	Mumbai.	Players	
represented	are	households	(gray),	kabadiwalas	(K),	wholesalers	(W),	balers	(B),	and	the	endpoint	recycler	
(R).	
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perhaps	finding	a	way	to	meaningfully	incorporate	their	activities	and	time-tested	networks	

into	the	new	system	in	an	innovative	way.§

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

                                                
§ It	is	not	clear	what	the	magnitude	of	this	displacement	would	be:	my	interviews	with	kabadiwalas	and	other	

stakeholders	suggested	that	the	wholesalers	have	many	additional	collection	sources,	including	from	

households	and	from	bulk	aggregators	like	housing	societies,	restaurants,	and	hotels	(see	Appendix	1,	

Interviews	6	and	7).	There	was	also	evidence	that	wholesalers	themselves	value	sources	of	material,	which	

fetch	higher	margins	due	to	quality,	over	domestically-sourced	material	from	kabadiwalas	(Appendix	1,	

Interviews	1	and	7).	Since	I	was	not	able	to	interview	wholesalers	for	this	study,	I	could	not	be	certain	about	

their	potential	responses	to	the	proposed	MRF	system.	I	speculate	on	several	possible	reactions	by	

wholesalers—ranging	from	adversarial,	to	apathetic,	to	cooperative—in	the	conclusion	of	this	study.		

 

Model: One MRF per Ward 

Figure	15.	Simplified	decentralized	model	of	informal	waste	management,	as	proposed	by	
RaddiConnect.	RaddiConnect	joins	the	kabadiwalas	to	the	MRF	system	through	a	system	of	
regular	collection	similar	to	that	of	the	wholesalers.		
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Research	Question	
The	BMC	and	private	actors	are	 interested	 in	building	and	operating	MRFs	 in	each	ward.	

Given	a	set	of	assumptions	on	input	costs,	distances	traveled,	and	rates	of	collection,	should	

kabadiwalas	expect	that	working	with	an	MRF	will	improve	their	profit	margin	and	ability	

to	collect	more	materials?	Assuming	that	the	MRF	supplier	(in	this	case	RaddiConnect)	can	

outbid	the	kabadiwala’s	current	buyers	on	price,	what	types	of	additional	savings	or	positive	

externalities	could	the	kabadiwala	expect	to	avail	of?	More	broadly,	what	can	these	findings	

tell	us	about	the	potential	for	inclusion	of	lower	levels	of	the	informal	recycling	sector	in	a	

formalized	system?	

	

To	answer	these	questions,	I	compare	kabadiwalas’	role	in	two	different	systems:	the	status	

quo,	and	in	partnership	with	the	MRF.	I	reserve	a	third	hybrid	scenario	for	the	discussion	

section,	but	show	it	here	for	contrast	between	the	other	systems.		

	

	

A) Status-quo:	A	non-integrated	solution	in	which	kabadiwalas	continue	to	sell	through	

the	hierarchical	kabadiwala-wholesaler-baler	recycling	structure.		

B) MRF	 Partnership:	 A	 partnership	 between	 kabadiwalas	 and	 an	 MRF,	 in	 which	

RaddiConnect	buys	materials	from	the	kabadiwala	and	delivers	them	directly	to	the	

MRF	for	sorting	and	processing.		

Figure	16.	Comparing	multiple	scenarios.	
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C) Hybrid:	If	differences	in	outputs	of	scenarios	A	and	B	are	identified	between	the	three	

wards	 analyzed,	 perhaps	 a	 particular	 ward	 or	 neighborhood	 is	 more	 suited	 to	

scenario	A	or	B.		

Scenarios	in	practice	

The	interviews	I	completed,	supplemented	with	my	own	research,	allowed	me	to	assemble	

a	 summary	of	 activities	 performed	under	both	 scenarios.	 These	 formed	 the	basis	 for	my	

methodology	and	analysis.		

	

Step	 Scenario	A:	Status	Quo	 Scenario	B:	Kabadiwala	+	MRF	

1	
Kabadiwala	picks	up	materials	from	approximately	10	household	sources	1-3km	

from	the	shop	daily.	Kabadiwala	stores	materials	in	shop.	

2	
Wholesaler	buys	kabadiwala’s	

materials	and	delivers	to	baler.	

RaddiConnect	buys	kabadiwala’s	materials	

and	delivers	to	the	MRF.		

3	
Baler	aggregates	materials	until	

specific	quantity	is	reached.	
MRF	processes	materials	and	sells	to	recycler.	

4	 Baler	sells	to	recycler.	
RaddiConnect	splits	profits	of	this	sale,	giving	

50%	to	kabadiwalas.		

	

I	evaluate	the	dynamics	of	both	scenarios	A	and	B	by	analyzing	the	following	interrelated	

outputs	from	each	scenario,	based	on	a	standard	set	of	inputs	from	my	economic	analysis:	

a)	Economic	profit	of	kabadiwala	

b)	Aggregate	and	average	distance	traveled	by	each	actor	

c)	Rate	of	collection	and	processing	of	material	

	

Expectations	

a) Economic	 profit	 for	 kabadiwala:	 Kabadiwalas	 will	 be	 paid	 more	 per	 material	

kilogram	to	sell	to	MRF	wholesalers,	versus	their	typical	wholesaler	buyers.		

b) Distance	traveled	for	each	actor:	Minimizing	distance	traveled	will	have	a	positive	

effect	 on	 the	 overall	 system	 by	 lowering	 travel	 times	 and	 fuel	 costs.	 I	 use	 a	

transportation	model	to	find	travel	time	between	each	step.	
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c) Rate	of	collection	and	processing	of	material:	 Increased	 frequency	of	pickup	of	

materials	will	 allow	 for	more	 rapid	 turnover.	As	 a	 result,	 kabadiwalas	 are	 able	 to	

collect	more	materials	per	day,	making	shop	size	less	of	a	constraint	on	their	bottom	

line.		

	

I	use	a	survey	of	kabadiwala	locations	and	economic	inputs	as	a	basis	for	my	analysis.	I	then	

perform	an	analysis	of	economic	and	geospatial	data	 to	understand	the	economic	profits,	

transportation	activities	of	various	actors,	and	material	flows.	The	results	of	my	analysis	will	

inform	 broader	 lessons	 about	 the	 utility	 of	 a	 particular	 strategy	 of	 formalization	 and	 its	

effects	on	some	of	the	most	elemental	players	in	the	informal	recycling	value	chain.	I	expect	

to	find	that	the	MRF	strategy	benefits	these	players	as	a	whole,	but	I	allow	for	the	possibility	

of	the	status	quo	being	more	attractive	in	some	cases.		
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Methodology	
I	designed	my	methodology	to	be	similar	to	those	used	in	urban	metabolism	assessments,	in	

which	a	city’s	 inputs	and	outputs	are	assessed.	According	to	Musango	et	al	(2017),	urban	

metabolism	 assessments	 fall	 into	 three	 categories:	 traditional	 (accounting,	 input-output	

analysis,	 or	 life	 cycle	 assessment	 models),	 simulation	 (system	 dynamics,	 agent-based	

modeling,	 discrete	 event),	 or	 a	 hybrid	 of	 these.	 My	 methodology	 is	 a	 hybrid	 model.	 It	

combines	 elements	 from	 the	 life	 cycle	 assessment	 (tracing	 a	 value	 chain	 of	 material	

quantities	and	types)	and	an	agent-based	model	(approximating	the	profit-seeking	behavior	

and	daily	routines	of	kabadiwalas),	and	focuses	on	a	scenario	analysis.	Such	hybrid	studies	

have	been	performed	before	in	the	urban	metabolism	space	by	Liang	and	Zhang	(2011)102	

and	 Kampeng	 et	 al	 (2009)103.	 These	 assessment	 types	 are	 compared	 in	Figure	 17.104	My	

mapping	efforts	were	also	influenced	by	projects	using	GPS	to	track	the	routes	of	recyclable	

collection	 trucks	 in	 Sao	 Paulo	 and	 Recife,	 Brazil.105	 A	 common	 issue	 highlighted	 in	 that	

project	 was	 that	 precise	 data	 on	 the	 value	 of	 materials	 is	 difficult	 to	 determine	 and	

standardize;106	I	acknowledge	this	challenge	in	the	Discussion	section.		

	

I	 first	identified	the	kabadiwalas	located	in	three	areas	of	Mumbai,	and	then	analyzed	the	

outputs	for	the	two	scenarios	given	a	set	of	economic	and	spatial	inputs.	I	have	divided	my	

methodology	into	three	sections:		

1) A	field	survey	of	kabadiwalas	 in	 three	of	 the	city’s	24	wards,	 taking	place	over	

December	2018-January	2019.	

2) An	 economic	 survey	 to	 identify	 weekly	 inflows	 of	 materials	 as	 well	 as	 fixed,	

operating,	and	variable	costs	(details	in	Appendices	8-11).		

3) Analysis	 of	 metrics	 using	 the	 inputs	 from	 the	 economic	 survey	 and	 the	 field	

survey.	I	compare	the	two	scenarios	using	the	following	interrelated	metrics:		

a) Overall	economic	profit	generated	by	the	kabadiwala:	Includes	fixed	costs,	

variable	costs,	and	revenues	from	selling	materials	
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b) Distance	traveled	(individual	and	aggregate):	Includes	kilometers	traveled	

per	 week	 for	 kabadiwalas,	 RaddiConnect	 (as	 the	 MRF	 agent),	 and	

wholesalers	

c) Total	amounts	generated	and	time	for	material	to	pass	through	the	system,	

from	source,	to	kabadiwala,	to	wholesaler/MRF,	to	recycler	

	

My	 scenario-building	was	 also	 informed	 by	 qualitative	 investigations	 I	 performed	 in	 the	

course	of	my	research	in	Mumbai.	These	included:		

- Interviews:		

o Kabadiwalas:	 Interviews	with	 ten	kabadiwalas	 along	 the	Western	Railway	

line	 of	 Mumbai;	 discussed	 daily	 work	 habits	 and	 types	 of	 materials	 and	

amounts	collected	(August	2018)	

o Rahul	Nainani,	CEO	of	RaddiConnect:	Head	of	a	business	providing	doorstep	

waste-pickup	 services	 for	 offices,	 institutions,	 households,	 and	 schools	

(August	2018-March	2019)	

o Discussions	between	RaddiConnect,	 the	UNDP	Project	Management	Unit,	

and	ward	officers	in	Ward	N	(January	2019)	

o Peter	 Wang	 Hjemdahl	 and	 Svanika	 Balasubramanian:	 Founders	 of	

rePurpose,	 a	 start-up	 focused	 on	 connecting	 kabadiwalas	 to	 a	 digital	

marketplace	(August	2018)	

o Vinod	Shetty,	founder	of	Acorn	Foundation:	Head	of	a	nonprofit	which	aims	

to	 empower	 impoverished	 waste	 pickers;	 connected	 to	 supply	 chain	

stakeholders	in	Dharavi	(August	2018)	

o Reena	 Vessaokar,	 Junior	 Overseer	 (J.	 O.)	 in	 Ward	 R-N	 (August	 2018):	

Oversees	 implementation	 of	 BMC	 policies	 and	 various	 waste	 management	

projects	within	the	ward	

- Tour	of	Dharavi’s	13th	Compound,	where	wholesalers	deliver	plastic	 to	 small	

shops	for	sorting,	processing,	and	sale	to	balers	and	recyclers	(August	2018)	
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Methodology	Part	1:	Field	Survey	

Planning	

A	 comprehensive,	ward-based	 locational	 survey	 of	 kabadiwala	 shops	 had	 not	 been	 done	

before	 in	 Mumbai,	 so	 I	 needed	 to	 develop	 this	 survey	 from	 my	 own	 methodology.	 I	

considered	a	variety	of	approaches	to	identify	these	shops,	and	chose	the	manual	collection	

method	(highlighted	in	green	below)	for	its	comprehensiveness.		

	

Method	 Goal	 Task	 Challenge	

WhatsApp	survey	

(limited	to	

RaddiConnect	

customers)	

WhatsApp	users	

identify	kabadiwalas	

in	their	

neighborhoods,	

reporting	factors	like	

location,	quality,	and	

size	of	shop	

WhatsApp	survey	+	

incentives	to	connect	

with	additional	

customers;	finance	

incentives	for	

crowdsourcing	

through	

brands/coupons	

Unlikely	to	find	additional	

kabadiwalas	

WhatsApp	survey	

(random)	

Virality	not	guaranteed;	

unpredictable	third-order	

effects	

Online	database	

review	

Identify	kabadiwalas	

through	online	

platforms*	

Contact	private	

groups	and	request	

data	on	kabadiwala	

shop	locations	

Geographic	scope	of	

platforms	not	granular	

enough	or	representative	

enough	for	

MRF/kabadiwala	analysis	

Google	Street	View	 Use	Street	View	to	

identify	shops	via	

machine	learning	

algorithm	

Computer-based	task	 Street	View	not	available	for	

Mumbai	

Manual	Collection	 Survey	individual	

neighborhoods	

Hire	field	workers	to	

survey	neighborhoods	

and	identify	all	

kabadiwala	shop	

locations	

Time-consuming	and	

potentially	expensive;	need	

to	limit	scope	to	be	effective	

*Including	JustDial	(kabadiwalas	looking	to	formalize),	Junkart,	Sellwaste,	Thekabadiwala,	Pompom.in,	

and	other	private	sector	efforts	using	mobile	phone/online	applications	to	facilitate	waste	sales.		
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Network	Analysis:	Estimating	Walk	Times	for	Surveyors	

As	I	planned	for	the	fieldwork	portion,	I	performed	a	basic	walk	time	analysis	for	each	of	the	

24	wards	within	Mumbai	to	estimate	how	long	it	would	take	a	team	of	surveyors	to	walk	all	

the	streets	in	a	given	ward.	Due	to	my	limited	time	in	Mumbai,	this	helped	me	consider	which	

ward	 (or	group	of	wards)	 the	 surveyors	 should	 focus	on.	As	 shown	below,	 the	 suburban	

wards	 in	 the	 northern	 half	 of	 Mumbai	 have	 the	 highest	 walk	 times,	 while	 Ward	 R-N	

(northernmost)	and	the	southern	wards	constituting	Mumbai’s	city	center	have	the	lowest.	

This	analysis	was	performed	using	the	OSMNX	package	in	Python.		

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Figure	18.	Walk	time	
analysis	for	each	of	
Mumbai's	24	wards.	

Figure	19.	Walk	time	
analysis	shown	
geographically.	
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My	decision	was	also	influenced	by	on-the-ground	needs	and	practicalities.	RaddiConnect’s	

priorities	for	ward	choice	were	guided	by	the	presence	of	its	MRF	in	Ward	R-N	(Dahisar)	as	

well	as	its	contract	with	UNDP	in	Ward	N	(Ghatkopar).	I	performed	an	on-the-ground	field	

survey	of	three	wards—H-W,	N,	and	R-N.	

	

These	wards	are	also	notable	because	of	

their	geographic	positions	and	land	uses.	

Ward	H-W	is	located	at	the	border	of	more	

affluent	South	Mumbai	and	is	a	generally	

upscale	area.	Ward	N	is	a	more	working-

class	area	with	the	Ghatkopar	 local	 train	

and	 new	Metro	 station	 at	 its	 center,	 but	

also	includes	vast	tracts	of	formal,	modern	

office	space	in	the	northeast,	and	coastal	

marshland	in	the	east	constituting	nearly	

40%	of	 its	total	 land	use.	Ward	R-N	is	at	

the	 northern	 edge	 of	 suburban	Mumbai,	

and	 has	 a	 lower	 population	 and	 cost	 of	

living.	 Together,	 these	 three	 wards	

represent	a	sample	of	the	variety	of	living	

conditions	in	Mumbai.		

Figure	20.	Selected	wards	to	be	surveyed:	H-W,	N,	and	R-N.	
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Figure	21.	Land	Use	Analysis	for	Three	Wards	Surveyed.	
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Field	Survey	Completion	

In	December	2018,	I	hired	a	group	of	seven	surveyors,	who	completed	the	task	of	surveying	

these	wards	within	 eight	 days	 through	 a	workflow	 I	 designed	 (below).	 Surveyors	would	

collect	the	following	details	from	each	kabadiwala	they	encountered	on	their	route:		

- Business	Name	

- Kabadiwala	Name	

- Mobile	Number	

- Photos	of	the	shop	and	surrounding	location	
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Survey	Results	

I	identified	a	total	of	162	kabadiwalas	in	three	wards.	As	this	was	the	first	comprehensive	

ward-based	 survey	 of	 kabadiwala	 shops,	 there	 are	 many	 potential	 avenues	 for	 future	

research.	One	particular	pattern	is	the	clustering	of	shops	in	certain	areas	of	each	ward.		
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Methodology	Part	2:	Economic	Inputs	

I	then	performed	an	economic	analysis	that	summarizes	the	expected	interactions	between	

kabadiwalas	 and	 the	 MRF,	 and	 compared	 these	 interactions	 to	 the	 status	 quo	 behavior	

between	kabadiwalas	and	wholesalers.	Efforts	to	acquire	reliable	amounts	and	prices	from	

each	kabadiwala	were	unsuccessful,	 as	many	were	unwilling	or	unable	 to	give	estimates.	

Instead,	I	used	a	baseline	set	of	inputs	in	consultation	with	RaddiConnect,	which	supplied	

typical	costs	and	revenues	for	the	informal	recycling	sector	landscape.	Typical	buying	and	

selling	 prices	 of	materials	 are	 estimated;	 I	 cross-checked	 these	 prices	with	 other	 recent	

studies	to	verify	their	approximate	values	(see	Appendix	11).	RaddiConnect	was	also	able	to	

complete	an	additional	survey	of	ward	R-S	in	April	2019,	which	supplied	a	set	of	quantities	

roughly	consistent	with	earlier	estimates.		

	

I	assembled	a	set	of	inputs	for	the	two	scenarios:	

Scenario	 Actor	 Inputs	

A,	B	 Kabadiwala	

Fixed	Costs:	Shop	rent	

Operating	Costs:	Employment,	transport,	and	cost	of	buying	materials	

from	households	

Variable	Costs:	Weekly	incoming	quantities;	material	prices	per	kg;	

total	weekly	revenue		

A	 Wholesaler	

Per	Material:		

Times	per	week	picked	up	from	kabadiwala	and	delivered	to	baler	

Quantity	per	week	picked	up	from	kabadiwala	and	delivered	to	baler	

B	 MRF	

Per	Material:		

Times	per	week	picked	up	from	kabadiwala	and	delivered	to	MRF	

Quantity	per	week	picked	up	from	kabadiwala	and	delivered	to	MRF	

	

A	complete	breakdown	of	inputs	is	available	in	Appendices	8-11.		
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Methodology	Part	3:	Analysis	

I	begin	with	a	comparison	of	the	two	scenarios	regarding	basic	profit	generation,	distances	

traveled	by	actors	in	the	system	(kabadiwalas,	wholesalers,	and	MRFs),	and	finally	include	

an	analysis	of	weekly	rates	of	material	flows	based	on	distance	and	pickup	times.		

	

Metric	1:	Profit	Generation	

Reason:	 Kabadiwalas	 are	 generally	 working	 within	 very	 tight	 margins	 and	 are	 more	

vulnerable	to	market	changes	in	material	prices	than	intermediaries	at	higher	points	in	the	

value	 chain.	 In	 addition,	wholesalers	 dictate	 buying	 prices.	 Understanding	 the	 individual	

kabadiwala’s	regular	costs	and	revenues	can	encourage	a	financial	incentive-based	policy	of	

inclusion	in	the	formal	recycling	system.		

	

Analysis	Method:	Microsoft	Excel;	data	gathered	from	phone	interviews	with	RaddiConnect	

and	field	surveys	

	

Metric	2:	Distance	Traveled	

Reason:	Minimizing	distance	traveled	 for	kabadiwalas,	MRFs,	and	wholesalers	will	have	a	

beneficial	effect	on	the	larger	system,	potentially	saving	fuel	costs	and	reducing	traffic	caused	

by	large	vehicles.		

	

Analysis	Method:	ArcGIS	Network	Analyst	

	

Metric	3:	Amount	of	materials	generated	and	total	time	through	system	

Reason:	Material	generation	amounts	are	important	to	consider	with	the	growth	of	urban	

India’s	 middle	 class	 and	 the	 corresponding	 increase	 in	 consumption	 amounts.	 Due	 to	

kabadiwalas’	small	shop	size,	they	often	cannot	pick	up	more	material	than	they	believe	they	

can	reasonably	store	before	selling	up	the	value	chain.	This	constrains	their	daily	activities	

and	bottom	line	considerably;	kabadiwalas	typically	only	collect	from	10	households	per	day.	

This	 analysis	 approximates	 the	 number	 of	 households	 available	 to	 each	 kabadiwala	 and	

compares	their	current	collection	capacity	to	the	potential	collection	if	turnover	rates	were	

higher	(i.e.	if	a	wholesaler	or	MRF	picked	up	materials	every	day).		
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Analysis	Method:	Microsoft	Excel;	ArcGIS	

	

Data	Gathering	

For	Metric	1,	I	calculated	the	expected	profits	of	the	kabadiwala	for	both	scenarios.	In	each,	

the	cost	inputs	are	identical,	aside	from	the	material	prices	per	kilogram.	

	

To	gather	sufficient	data	to	analyze	Metrics	2	and	3,	I	devised	a	series	of	steps	to	approximate	

the	number	and	locations	of	households	in	each	of	the	three	wards,	find	distances	between	

these	households	and	kabadiwalas,	and	finally	find	the	distances	between	the	kabadiwalas	

and	the	MRFs/wholesaler	locations.	These	steps	are	as	follows.		

	

Level	1	of	2:	Household	à	Kabadiwala	

While	I	was	given	average	household	material	generation	amounts	by	RaddiConnect,	 it	 is	

also	possible	to	use	population	estimates	to	form	a	more	granular	spatial	data	set.	Mumbai’s	

most	 recent	 census	 in	 2011	 breaks	 down	 population	 and	 households	 by	 electoral	 sub-

district,	the	most	granular	and	reliable	population	data	set	I	could	collect	for	the	city.		
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Figure	22.	Mumbai	2011	Census	data,	showing	number	of	households	per	electoral	sub-district.	
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Step	1:	Build	a	spatial	data	set	of	households	aligned	with	Mumbai’s	road	network	

1. Get	the	number	of	households	per	electoral	

sub-district	from	Mumbai	Census	2011	data	

2. In	 ArcGIS,	 generate	 random	 points	 within	

each	 sub-district	 corresponding	 to	 the	

number	 of	 households	 in	 that	 sub-district	

[Create	Random	Points]	

3. Snap	these	points	to	the	nearest	road	[Near]	

4. Merge	 all	 points	 into	 a	 citywide	 network	

[Merge]	

5. Clip	this	set	of	points	to	get	the	number	of	households	per	ward	studied	[Clip]		

	

	

	

	

	

Step	 2:	 Identify	 the	 number	 and	 location	 of	 household	 points	 within	 a	 given	

kabadiwala’s	service	area	

1. Get	service	area	for	each	of	162	kabadiwalas,	defined	as	a	1-3	km	network	distance	

from	the	kabadiwala	shop	[Network	Analyst	Service	Area]	

2. Clip	the	road	network	from	Step	1	on	the	kabadiwala’s	service	area	polygon	[Clip]	

3. Clip	the	household	points	that	intersect	with	the	clipped	road	network	[Clip]	

	

Figure	23.	Clipped	household	points,	snapped	to	road	networks	within	each	ward	surveyed.	
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Step	3:	Perform	Origin-Destination	(O-D)	Cost	Matrix	for	each	kabadiwala	

1. Divide	 each	 list	 of	 kabadiwalas,	 MRFs,	 and	 wholesalers	 into	 individual	 point	

shapefiles	[Split	by	Attributes]	

2. Add	each	point	to	a	geodatabase	

3. Run	 O-D	 Cost	 Matrix	 on	 each	 kabadiwala	 (origin)	 and	 the	 household	 points	

(destinations)	falling	within	his	service	area	[Model	Builder;	Network	Analyst	O-D	Cost	

Matrix]	

	

	

	

	

	

	

	

	

	

	

	

Figure	25.	Households	within	Kabadiwala	
1’s	service	area.	

Figure	24.	Kabadiwala	1's	service	
area.	

Figure	26.	Model	of	O-D	Cost	Matrix	generated	
using	ArcGIS	Model	Builder.		

Model	Source:	
https://slideplayer.com/slide/9691729/	
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Step	4	(supplementary):	Add	route	shapefiles		

1. Generate	 10	 random	 households	 within	 each	 kabadiwala’s	 service	 area	 [Random	

Points]	

2. From	this	list,	use	Python	script	to	produce	a	single	shapefile	for	each	kabadiwala-

household	pairing	

3. Generate	shortest	route	between	kabadiwala	and	each	household	[Network	Analyst	

Find	Routes;	Copy	Features]	

4. Export	these	pre-generated	routes	for	use	in	other	applications	(i.e.,	simulations)	

	

	

 

	 	

Figure	27.	Example	of	10	random	routes	to	
households	chosen	for	Kabadiwala	1,	within	the	
kabadiwala's	service	area	of	1-3	km.	
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Level	2	of	2:	Kabadiwala	à	Wholesaler;	Kabadiwala	à	MRF	
	

	

														

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Step	 1:	 Find	 the	 shortest	 vehicle	 route	 to	 reach	 each	 kabadiwala	 in	 sequence	 for	

wholesalers**

1. Dharavi	wholesaler	to	Ward	H-W	kabadiwalas	

2. Saki	Naka	wholesaler	to	Ward	N	kabadiwalas	

3. Kandivali	wholesaler	to	Ward	R-N	kabadiwalas	

4. Aggregate	daily	distance	for	each	wholesaler	

	

	

	

Step	2:	Find	the	shortest	vehicle	route	to	reach	each	kabadiwala	in	sequence	for	MRFs	

                                                
**	Based	on	information	gathered	from	interviews,	plastic	wholesalers	tend	to	base	their	operations	in	
Dharavi,	a	central	processing	location	for	plastics.	Paper,	glass,	and	metal	are	processed	at	many	different	
locations	throughout	the	city	and	the	region.	For	the	simplicity	of	this	analysis,	I	assume	that	wholesalers	for	
all	materials	are	based	in	three	processing	hubs:	Dharavi,	Saki	Naka,	and	Kandivali.		

RN-31	 RN-30	

N-36	

HW-18	

HW-17	

Saki	Naka	

Dharavi	

Kandivali	

Figure	28.	Wholesaler	locations	(left)	and	MRF	locations	(right),	with	respective	kabadiwalas.	
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A. Setup	of	routes	according	to	numbers	and	locations	of	actors:		

Ward	 Kabadiwalas	 MRFs	 Wholesalers	

H-W	 66	 2	 1	

N	 46	 1	 1	

R-N	 50	 2	 1	

	

B. Each	MRF	has	responsibility	for	a	given	number	of	kabadiwalas.	I	divided	them	up	by	

approximately	50%	if	there	were	two	MRFs	within	a	ward.		

Ward	
Kabadiwalas	served	by	

MRF	1	

Kabadiwalas	served	by	

MRF	2	

H-W	 33	(HW-18)	 33	(HW-17)	

N	 46	 N/A	

R-N	 22	(RN-31)	 28	(RN-30)	

	

C. Add	geographic	allocation	to	MRF-kabadiwala	assignment,	if	applicable.	For	example,	

Ward	R-N	is	clearly	delineated	into	western	and	eastern	zones,	and	both	of	its	MRFs	

are	located	at	the	north-center	of	the	ward.	

Ward	 MRF	 Kabadiwala	Grouping	

H-W	
HW-17	 Southern	H-W	

HW-18	 Northern	H-W	

N	 N-36	 All	

R-N	
RN-30	 Eastern	R-N	

RN-31	 Western	R-N	

	

D. Find	routes	using	ArcGIS	to	find	the	shortest	route	that	connects	all	kabadiwalas	with	

the	MRF	or	wholesaler	[Network	Analysis,	Vehicle	Routing	Problem]	

• Trucks	 run	 by	MRFs	 and	 wholesalers	 can	 pick	 up	 from	 a	maximum	 of	 10	

kabadiwalas	before	returning	to	the	depot.		

• From	the	total	number	of	kabadiwalas	in	a	given	zone,	find	the	number	of	trips	

needed	to	collect	from	all	of	them	
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- i.e.	33	kabadiwalas	total:	10	kabadiwalas	x	3	trips	+	remainder	of	3	

• Assuming	that	a	MRF/wholesaler	will	want	to	minimize	distance	for	the	least	

efficient	trip,	find	the	route	that	connects	the	remainder	(i.e.,	remainder	of	3	

from	the	above	example).		

• Divide	 the	 non-remainder	 kabadiwalas	 into	 equal	 groups	 of	 10	 based	 on	

geographic	proximity	to	each	other	(informed	loosely	by	KNN	analysis)		

• Find	the	route	for	each	of	these	groups	

• Export	all	routes	to	individual	shapefiles	

	

	

	

	

	

	

	

	

Figure	29.	Comparison	of	wholesaler	routes	(left)	and	MRF	routes	(right)	for	Ward	H-W.	
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Figure	30.	Comparison	of	wholesaler	routes	(left)	and	MRF	routes	(right)	for	Ward	N.	

Figure	31.	Comparison	of	wholesaler	routes	(left)	and	MRF	routes	(right)	for	Ward	R-N.	
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Step	3:	Aggregate	daily	distance	traveled	for	each	MRF	and	wholesaler	

A. From	routes	export,	collect	distance	traveled	for	each	route	

	

I	 used	 the	 following	 pickup	 schedule,	 comparing	 current	 wholesaler	 schedules	 with	 the	

proposed	MRF	schedule.	“Y”	denotes	a	pickup	for	that	day.		

Base	Schedule,	MRF	vs.	Wholesaler	

Actor	 Material	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	

MRF	

Plastic	 Y	
	 	

Y	
	

Y	
	

Paper	 Y	 Y	 Y	 Y	 Y	 Y	
	

Glass	 Y	
	 	

Y	
	

Y	
	

Metal	 Y	
	 	

Y	
	 	 	

	 	 	 	 	 	 	 	 	

Wholesaler	

Plastic	 Y	
	 	

Y	
	 	 	

Paper	 Y	
	 	

Y	
	

Y	
	

Glass	 Y	
	 	

Y	
	

Y	
	

Metal	 Y	
	 	

Y	
	 	 	

Source:	Phone	interviews	with	RaddiConnect.		

	

Using	this	schedule,	I	then	input	the	distance	values:	

Ward-Wise	Total	Distances	(km),	MRF	vs.	Wholesaler	

Ward	H-W	

Actor	 Material	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	

MRF	

Plastic	 41.74957	
	 	

41.74957	
	

41.74957	
	

Paper	 41.74957	 41.74957	 41.74957	 41.74957	 41.74957	 41.74957	
	

Glass	 41.74957	
	 	

41.74957	
	

41.74957	
	

Metal	 41.74957	
	 	

41.74957	
	 	 	

	 	 	 	 	 	 	 	 	

Wholesaler	

Plastic	 89.96791	
	 	

89.96791	
	 	 	

Paper	 89.96791	
	 	

89.96791	
	

89.96791	
	

Glass	 89.96791	
	 	

89.96791	
	

89.96791	
	

Metal	 89.96791	
	 	

89.96791	
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Ward	N	

Actor	 Material	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	

MRF	

Plastic	 44.4427	
	 	

44.4427	
	

44.4427	
	

Paper	 44.4427	 44.4427	 44.4427	 44.4427	 44.4427	 44.4427	
	

Glass	 44.4427	
	 	

44.4427	
	

44.4427	
	

Metal	 44.4427	
	 	

44.4427	
	 	 	

	 	 	 	 	 	 	 	 	

Wholesaler	

Plastic	 57.39511	
	 	

57.39511	
	 	 	

Paper	 57.39511	
	 	

57.39511	
	

57.39511	
	

Glass	 57.39511	
	 	

57.39511	
	

57.39511	
	

Metal	 57.39511	
	 	

57.39511	
	 	 	

	

Ward	R-N	

Actor	 Material	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	

MRF	

Plastic	 30.42845	
	 	

30.42845	
	

30.42845	
	

Paper	 30.42845	 30.42845	 30.42845	 30.42845	 30.42845	 30.42845	
	

Glass	 30.42845	
	 	

30.42845	
	

30.42845	
	

Metal	 30.42845	
	 	

30.42845	
	 	 	

	 	 	 	 	 	 	 	 	

Wholesaler	

Plastic	 79.99813	
	 	

79.99813	
	 	 	

Paper	 79.99813	
	 	

79.99813	
	

79.99813	
	

Glass	 79.99813	
	 	

79.99813	
	

79.99813	
	

Metal	 79.99813	
	 	

79.99813	
	 	 	

	

A	summary	of	this	data	is	provided	in	the	Findings	section.		

	

Metric	3:	Quantities	Generated	and	Rate	of	Material	Flows	

I	gathered	a	baseline	level	of	quantities	from	both	RaddiConnect	and	an	April	2019	survey	

of	 one	 other	 ward,	 R-S,	 which	 was	 completed	 independently	 of	 my	 discussions	 with	

RaddiConnect.	The	RaddiConnect	 estimate	was	provided	over	a	phone	 interview	with	 its	

founder,	while	the	R-S	data	was	gathered	directly	from	each	kabadiwala	in	Ward	R-S.	Given	
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that	each	kabadiwala	collects	from	approximately	10	households	per	day,	I	was	also	able	to	

approximate	the	“per	household”	generation	rate	per	material.		

	

Quantities	Generated	Daily	(kg)	
R-S	Survey	 	 Estimated	by	RaddiConnect	

Material	 Per	
Kabadiwala	

Per	
Household	

	 Material	 Per	
Kabadiwala	

Per	
Household	

Plastic	 14	 1.4	 	 Plastic	 20	 2	
Paper	 173	 17.30	 	 Paper	 120	 12.00	
Glass	 N/A	 N/A	 	 Glass	 60	 6	
Metal	 N/A	 N/A	 	 Metal	 5	 0.5	

	

While	the	R-S	survey	did	not	collect	data	on	glass	or	metal	amounts,	its	values	for	plastic	and	

paper	 were	 similar	 to	 RaddiConnect’s	 estimates.	 I	 used	 RaddiConnect’s	 values	 as	 a	

benchmark	estimate	for	quantities	generated	because	they	were	a	more	complete	set.	I	then	

multiplied	these	values	per	kabadiwala	per	ward	to	find	the	total	amounts	generated	daily	

and	picked	up	by	a	kabadiwala	in	each	ward.	

	

Total	quantities	collected	by	ward	kabadiwalas	daily	(kg)	

Ward	 H-W	 N	 R-N	

#	Kabadiwalas	 66	 46	 50	

Plastic	 1,320	 920	 1,000	

Paper	 7,920	 5,520	 6,000	

Glass	 3,960	 2,760	 3,000	

Metal	 330	 230	 250	

	

I	contrasted	this	data	with	Mumbai’s	2011	Census	data	on	households	to	understand	what	

percentage	of	a	ward’s	households	sell	to	the	kabadiwalas	identified.††

		

                                                
†† The	total	households	per	ward	represent	an	approximation,	as	household	totals	were	only	available	at	the	
electoral	sub-district	level.	Sub-district	boundaries	do	not	align	perfectly	with	ward	boundaries.	I	used	the	
household	points	(snapped	to	roads)	generated	in	my	methodology	to	find	the	approximate	number	of	
households	within	a	clipped	ward	boundary.	 



62 
 

Total	quantities	generated	per	household	daily	(kg)	

Ward	 H-W	 N	 R-N	

#	Households	 109,315	 138,622	 66,679	

Plastic	 218,630	 277,244	 133,358	

Paper	 1,311,780	 1,663,464	 800,148	

Glass	 655,890	 831,732	 400,074	

Metal	 54,657.5	 69,311	 33,339.5	

	
What	percentage	of	these	quantities	is	collected	by	the	ward’s	kabadiwalas?	

Kabadiwala's	Collection	Rate	Per	Ward	

Ward	 H-W	 N	 R-N	

#	Households	 109,315	 138,622	 66,679	

Plastic	 0.60%	 0.33%	 0.75%	

Paper	 0.60%	 0.33%	 0.75%	

Glass	 0.60%	 0.33%	 0.75%	

Metal	 0.60%	 0.33%	 0.75%	

	

If	 these	 estimates	 of	 daily	 quantities	 generated	 are	 accurate,	 then	 the	 vast	 majority	 of	

households	are	not	using	these	kabadiwalas	to	dispose	of	solid	waste.	This	finding	is	based	

on	the	small	number	of	kabadiwalas	within	my	survey,	in	comparison	to	the	large	number	of	

individual	households	in	an	entire	ward.	I	discuss	these	figures	in	more	depth	in	the	Findings	

section.		

	

Returning	 to	 my	 estimates	 on	 weekly	 collection	 quantities,	 I	 explored	 the	 kabadiwalas’	

collection	capacity	per	week.	Assuming	that	a	household	produces	material	7	days	a	week	

but	the	kabadiwala	only	works	6	days	a	week,	the	kabadiwala’s	quantity	collected	on	Monday	

is	twice	as	much	as	the	other	days.	The	charts	below	show	each	ward’s	collection	quantities	

for	all	kabadiwalas	in	a	single	week.		
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Ward	H-W	Weekly	Collection	Quantities	(kg),	All	Kabadiwalas	

	
Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	

Plastic	 2,640	 1,320	 1,320	 1,320	 1,320	 1,320	
	

Paper	 2,640	 7,920	 7,920	 7,920	 7,920	 7,920	
	

Glass	 2,640	 3,960	 3,960	 3,960	 3,960	 3,960	
	

Metal	 2,640	 330	 330	 330	 330	 330	
	

	 	 	 	 	 	 	 	
Ward	N	Weekly	Collection	Quantities	(kg),	All	Kabadiwalas	

	
Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	

Plastic	 1840	 920	 920	 920	 920	 920	
	

Paper	 11,040	 5,520	 5,520	 5,520	 5,520	 5,520	
	

Glass	 5,520	 2,760	 2,760	 2,760	 2,760	 2,760	
	

Metal	 460	 230	 230	 230	 230	 230	
	

	 	 	 	 	 	 	 	
Ward	R-N	Weekly	Collection	Quantities	(kg),	All	Kabadiwalas	

	
Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	

Plastic	 2,000	 1,000	 1,000	 1,000	 1,000	 1,000	
	

Paper	 12,000	 6,000	 6,000	 6,000	 6,000	 6,000	
	

Glass	 6,000	 3,000	 3,000	 3,000	 3,000	 3,000	
	

Metal	 500	 250	 250	 250	 250	 250	
	

	

The	above	figures	represent	the	total	weight	of	materials	that	all	the	kabadiwalas	surveyed	

in	 each	 ward	 can	 collect	 in	 the	 aggregate.	 How	 is	 this	 material	 then	 moved	 by	 either	

wholesalers	or	MRFs,	according	to	their	daily	schedules?	
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Quantities	collected	daily	by	kabadiwalas	within	MRF	service	area	(kg)	

Ward	 HW-17	 HW-18	 N-36	 RN-30	 RN-31	

#	Kabadiwalas	 33	 33	 46	 28	 22	

Plastic	 660	 660	 920	 560	 440	

Paper	 3,960	 3,960	 5,520	 3,360	 2,640	

Glass	 1,980	 1,980	 2,760	 1,680	 1,320	

Metal	 165	 165	 230	 140	 110	

	

Quantities	collected	daily	by	kabadiwalas	within	

wholesaler	service	area	(kg)	

Ward	 HW	 N	 RN	

#	Kabadiwalas	 66	 46	 50	

Plastic	 1,320	 920	 1,000	

Paper	 7,920	 5,520	 6,000	

Glass	 3,960	 2,760	 3,000	

Metal	 330	 230	 250	

	

Just	as	I	did	with	the	distances,	I	extended	this	analysis	to	a	weekly	schedule,	recognizing	

that	MRFs	and	wholesalers’	collection	capacity	may	vary	due	to	the	difference	in	their	pickup	

rates.	Sample	tables	for	Ward	N	are	provided	below	for	comparison;	the	full	list	is	provided	

in	Appendix	13.		
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Pickup	Quantities	(kg)	for	MRF	N-36	 Kabadiwala:	46	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 920	 920	 920	 Pickup	
	 	 	 	

2,760	

2,147	Plastic	2	
	 	 	

920	 920	 Pickup	
	 	

1,840	

Plastic	3	
	 	 	 	 	

920	 920	 Pickup	 1,840	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 5,520	 Pickup	

	 	 	 	 	 	
5,520	

6,440	

Paper	2	
	

5,520	 Pickup	
	 	 	 	 	

5,520	

Paper	3	
	 	

5,520	 Pickup	
	 	 	 	

5,520	

Paper	4	
	 	 	

5,520	 Pickup	
	 	 	

5,520	

Paper	5	
	 	 	 	

5,520	 Pickup	
	 	

5,520	

Paper	6	
	 	 	 	 	

5,520	 5,520	 Pickup	 11,040	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 2,760	 2,760	 2,760	 Pickup	

	 	 	 	
8,280	

6,440	Glass	2	
	 	 	

2,760	 2,760	 Pickup	
	 	

5,520	

Glass	3	
	 	 	 	 	

2,760	 2,760	 Pickup	 5,520	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 230	 230	 230	 Pickup	

	 	 	 	
690	

805	
Metal	2	

	 	 	
230	 230	 230	 230	 Pickup	 920	
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Pickup	Quantities	(kg)	for	Wholesaler	N	 Kabadiwala:	46	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 920	 920	 920	 Pickup	
	 	 	 	

2,760	
3,220	

Plastic	2	
	 	 	

920	 920	 920	 920	 Pickup	 3,680	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 5,520	 5,520	 5,520	 Pickup	

	 	 	 	
16,560	

12,880	Paper	2	
	 	 	

5,520	 5,520	 Pickup	
	 	

11,040	

Paper	3	
	 	 	 	 	

5,520	 5,520	 Pickup	 11,040	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 2,760	 2,760	 2,760	 Pickup	

	 	 	 	
8,280	

6,440	Glass	2	
	 	 	

2,760	 2,760	 Pickup	
	 	

5,520	

Glass	3	
	 	 	 	 	

2,760	 2,760	 Pickup	 5,520	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 230	 230	 230	 Pickup	

	 	 	 	
690	

805	
	Metal	2	 		 		 		 230	 230	 230	 230	 	Pickup	 				920	
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Findings	
I	find	that	the	kabadiwala-MRF	partnership	improves	economic	profits	for	the	kabadiwala	

in	 the	short	 term,	results	 in	a	 lower	distance	 traveled	 for	 the	MRF	collector	(in	 this	case,	

RaddiConnect)	within	 two	out	of	 the	 three	wards	 studied,	 and	 improves	 the	 flow	rate	of	

materials	from	the	time	when	they	are	generated	by	a	source	household	to	when	they	are	

processed	and	ready	for	sale	to	a	recycler.	

	

Metric	1:	Profit	Generation	

As	gathered	from	my	survey	and	interviews	with	RaddiConnect,	the	MRF’s	buying	price	for	

materials	is	projected	to	be	about	20%	greater	than	wholesalers’	current	buying	price.	The	

following	 table	 shows	 these	 results,	 showing	 that	 the	kabadiwala’s	weekly	 sales	 revenue	

increases	with	the	MRF	linkage.		

	

Scenario	A:	Status	Quo	 	 Scenario	B:	Kabadiwala	+	MRF	
Summary	for	kabadiwala	 	 Summary	for	kabadiwala	

Weekly	rent	 -₹	3,125	 	 Weekly	rent	 -₹	3,125	
Total	weekly	employment	
costs	 -₹	1,800	 	

Total	weekly	employment	
costs	 -₹	1,800	

Total	weekly	transport	
costs	 -₹	360	 	

Total	weekly	transport	
costs	 -₹	360	

Total	cost	of	buying	 -₹	13,680	 	 Total	cost	of	buying	 -₹	13,680	
Total	weekly	sales	revenue	 ₹	21,576	 	 Total	weekly	sales	revenue	 ₹	24,744	
Total	revenue	-	total	costs	 ₹	2,611	 	 Total	revenue	-	total	costs	 ₹	5,779	
Note:	All	values	are	in	Indian	Rupees	(INR)	(approx..	70	INR/USD).	

	

My	 literature	 review	 showed	 that	 informal	 sector	 workers	 can	 be	 empowered	 through	

independent	contracting	with	formalized	entities	like	MRFs,	and	these	findings	reflect	such	

behavior.	In	effect,	RaddiConnect’s	policy	is	an	incentive	to	encourage	kabadiwalas	to	sell	

their	materials	to	the	MRF	and	ensure	a	steady	supply	of	material.	However,	it	is	unclear	if	

this	profit	gain	can	hold	up	across	longer	time	scales.	For	example,	if	the	MRFs	become	the	

buyer	 of	 choice	 for	 kabadiwalas	 over	 the	 next	 few	 years,	 wholesalers	might	 respond	 by	

offering	higher	buying	prices,	feeling	their	bottom	line	threatened—or	potentially	leave	the	

market	 entirely,	 producing	 a	 monopoly	 on	 recyclables	 for	 the	 MRF.	 Additionally,	 prices	
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fluctuate	seasonally	and	with	global	market	changes,	so	a	particular	pricing	model	may	need	

to	adapt	to	keep	the	same	incentives	for	the	kabadiwalas	to	use	such	a	system.	It	is	possible	

that	 an	MRF	would	 find	 itself	 short	 of	 funds	 if	 it	 does	 not	 have	 sufficient	 throughput	 or	

material	supply	to	make	a	steady	profit.	Kabadiwalas	will	likely	understand	these	dynamics,	

and	so	it	may	be	necessary	to	work	on	other	fronts	to	convince	them	to	work	with	an	MRF.	

	

Secondly,	 to	 determine	 additional	 savings	 opportunities	 on	 fuel	 costs	 and	 time	 for	 the	

kabadiwala,	I	investigated	potential	distance	traveled	between	a	shop	and	a	household.	I	find	

that	 on	 average,	 kabadiwalas	 in	 Ward	 H-W	 and	 R-N	 have	 the	 lowest	 average	 distances	

traveled	per	trip	compared	to	those	in	Ward	N.‡‡

		

		

	

	

	

	

	

	

	

	

	

While	both	Wards	H-W	and	R-N	feature	the	lowest	average	distances,	Ward	H-W	also	seems	

to	provide	the	highest	potential	access	to	households	along	with	low	distances	(Figure	33).	

This	is	ideal	for	a	kabadiwala,	who	would	want	to	maximize	his	access	to	households	while	

minimizing	distance	traveled.	The	clear	loser	in	this	analysis	is	Ward	N,	whose	kabadiwalas	

                                                
‡‡The	households	data	set	consists	of	17,833,422	non-unique	households	in	random	locations	within	an	
electoral	sub-district	(assembly	of	this	data	set	is	described	in	detail	in	my	methodology).	Given	that	each	
kabadiwala	can	reach	an	average	of	between	60,000	and	200,000	households	within	a	1-3	km	service	area,	
this	is	a	sufficiently	large	sample	size	to	compare	values	at	a	ward	level.		
 

Figure	32.	Distances	between	kabadiwala	and	the	households	in	his	service	area,	grouped	by	ward.	There	is	an	
average	1.5-2.5	km	distance	between	the	household	and	the	kabadiwala.		
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have	a	huge	range	of	possible	households	in	their	service	areas	and	also	some	of	the	highest	

distances	to	travel	to	those	households.	This	is	likely	a	function	of	Ward	N’s	large	size	and	

proximity	to	some	of	the	city’s	most	and	least	populated	areas	(see	Figure	22).	

	

 
Figure	33.	Ward-wise	correlations	between	number	of	households	and	average	distances	to	households.	

This	finding	shows	regional	differences	in	location	and	access	to	households,	which	affect	a	

kabadiwala’s	access	to	amounts	of	materials	and	daily	fuel	costs.	A	kabadiwala	should	ideally	

be	located	in	an	area	that	has	a	high	number	of	households	in	his	service	area,	and	a	low	

average	distance	to	travel	to	collect	from	those	households.	Additionally,	if	a	kabadiwala	has	

a	lower	travel	distance	per	household	run,	he	can	potentially	collect	more	materials	per	day	

at	 lower	 cost.	 The	MRF’s	 increase	 in	 service	 frequency	would	work	well	 for	 such	 cases,	

allowing	these	kabadiwalas	to	accumulate	more	material	in	their	shops	per	day	and	send	to	

the	MRF	for	processing.		

	

With	 more	 data	 on	 average	 rents,	 a	 deeper	 analysis	 could	 be	 run	 to	 determine	 if	 the	

kabadiwalas	in	Ward	R-N	(which	has	lower	rents	due	to	its	position	in	the	northern	suburbs)	

save	 more	 money	 overall	 than	 those	 in	 Ward	 H-W,	 and	 if	 this	 savings	 outweighs	 the	
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drawback	of	having	a	relatively	lower	number	of	households	to	access.	Here,	the	MRF	could	

potentially	play	a	part	in	regulating	the	supply	of	households.		

	

Metric	2:	Distance	Traveled	

I	find	differences	between	MRFs	and	wholesalers	in	distance	traveled	when	measured	daily	

and	weekly.	When	 distance	 is	measured	 at	 the	weekly	 level,	 the	 difference	 in	 schedules	

actually	shows	an	advantage	for	wholesalers	in	some	cases.		

	

The	following	charts	show	a	breakdown	of	distance	traveled	at	the	MRF/wholesaler	level,	

and	per	individual	route	taken	by	these	collectors.	For	both	measurements,	the	daily	distance	

traveled	appears	to	be	lowest	for	the	MRFs	as	a	whole,	but	with	a	more	narrow	difference	in	

Ward	N.		

	

MRF	Distance	Traveled	Per	Daily	Trip	Set	(km)	

HW-17	 HW-18	 N-36	 RN-30	 RN-31	

22.73	 19.02	 44.44	 17.16	 13.27	

	

Wholesaler	Distance	Traveled	Per	Daily	Trip	Set	(km)	

H-W	 N	 R-N	

89.97	 57.40	 80.00	

*Daily	Trip	Set	consists	of	a	complete	set	of	trips	that	reach	all	kabadiwalas	in	service	area	

	

Daily	Aggregate	Distance	Traveled	Per	Ward	(km),	MRF	vs.	Wholesaler	

	
H-W	 N	 R-N	

MRF	 41.75	 44.44	 30.43	

Wholesaler	 89.97	 57.40	 80.00	

Difference	 -48.22	 -12.95	 -49.57	
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			Figure	34.	Distances	traveled,	aggregated	by	each	MRF	and	wholesaler.	

Figure	35.	Distances	traveled,	per	individual	MRF	and	wholesaler	route	(n=35).	
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Distance	traveled	per	day	was	found	to	largely	favor	the	MRFs.	But	does	this	hold	true	when	

factoring	in	the	expected	weekly	schedule	for	each	actor?	

	

Weekly	Aggregate	Distance	Traveled	Per	Ward	(km),	MRF	vs.	Wholesaler	

	
H-W	 N	 R-N	

MRF	 417.50	 444.43	 304.28	

Wholesaler	 539.81	 344.37	 479.99	

Difference	 -122.31	 100.06	 -175.70	

	

When	considering	the	weekly	schedules	of	each	collector,	I	find	that	wholesalers	in	Ward	N	

actually	travel	100	km	less	per	week	than	the	collectors	for	the	MRF	responsible	for	Ward	N.	

Having	 held	 collection	 capacities	 for	 each	 collection	 route	 constant,	 this	 is	 an	 important	

finding.	One	clear	reason	is	that	the	MRF	facility	and	the	wholesaler	area	for	Ward	N	(in	Saki	

Naka)	are	located	quite	close	to	each	other	(see	Figure	36).	This	appears	to	have	effectively	

minimized	any	decentralizing	locational	advantage	planned	for	the	MRF.		

	

This	 finding	 is	 particularly	 interesting	because	of	 the	

on-the-ground	dynamics	that	dictated	the	placement	of	

Ward	N’s	MRF.	BMC	officials	had	originally	allocated	a	

plot	of	land	for	Ward	N’s	MRF	in	an	industrial	area	near	

to	the	local	train	station,	whose	location	is	central	in	the	

ward.	However,	when	 I	 and	 the	UNDP/RaddiConnect	

team	visited	in	January	2019,	we	found	that	a	number	

of	 enterprises	 were	 already	 occupying	 this	 space.	

Another	site	had	to	be	chosen	in	the	meantime	as	the	

primary	 MRF	 location	 for	 Ward	 N.	 The	 land	 made	

available	was	farther	in	the	periphery	of	Ward	N,	at	the	

northwest	edge	in	a	cul-de-sac.		

	

Figure	36.	Original	location	of	Ward	N's	MRF	
(black)	and	new	location	(purple),	contrasted	
with	wholesaler	location.	

Ghatkopar	Station	

Previous	MRF	Site	

Approved	
MRF	Site	

Saki	Naka		
wholesaler	
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Furthermore,	of	the	three	wards	studied,	Ward	N	is	the	largest	in	both	area	and	population.	

With	only	one	MRF	allocated	 for	 this	ward	(whereas	H-W	and	R-N	have	two	each),	 there	

could	be	logistical	difficulties	hindering	this	MRF’s	performance	relative	to	current	informal	

recycling	practices.		

	

In	summary,	my	findings	suggest	that	MRFs	which	can	locate	themselves	more	centrally	to	a	

ward’s	 kabadiwalas	 will	 be	 able	 to	 save	 on	 fuel	 costs	 and	 time	 spent	 on	 pickup.	 This	

difference	is	also	a	function	of	where	the	wholesaler’s	activities	are	concentrated,	suggesting	

that	wholesaler	processing	centers	located	closer	to	a	particular	ward’s	kabadiwalas	may	be	

able	to	compete	more	directly	with	the	MRF’s	activities	on	the	distance-traveled	metric.		

	

These	findings	illustrate	the	planning	issue	of	land	allocation	in	a	space-constrained	city,	but	

also	the	necessity	of	finding	suitable	land	in	the	(geographic	or	network-wise)	center	of	a	

ward	to	give	the	MRF	a	greater	locational	advantage,	if	planning	officials	are	serious	about	a	

decentralized	waste	management	policy.			

	

Metric	3:	Amount	of	materials	generated	and	total	time	through	system	

Using	an	estimate	of	the	amount	of	plastic,	paper,	glass,	and	metal	material	generated	daily	

per	household,	I	estimated	the	total	quantity	of	material	generated	and	the	amount	that	is	

collected	by	each	ward’s	population	of	kabadiwalas.		

	

Total	quantities	collected	by	ward	kabadiwalas	daily	(kg)	

Ward	 H-W	 N	 R-N	

#	Kabadiwalas	 66	 46	 50	

Plastic	 1,320	 920	 1,000	

Paper	 7,920	 5,520	 6,000	

Glass	 3,960	 2,760	 3,000	

Metal	 330	 230	 250	
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Total	quantities	generated	per	household	daily	(kg)	

Ward	 H-W	 N	 R-N	

#	Households	 109,315	 138,622	 66,679	

Plastic	 218,630	 277,244	 133,358	

Paper	 1,311,780	 1,663,464	 800,148	

Glass	 655,890	 831,732	 400,074	

Metal	 54,657.5	 69,311	 33,339.5	

	

The	broad	 finding	here	 is	 that	each	ward	generates	a	different	material	quantity	per	day	

based	 on	 its	 number	 of	 households	 (obtained	 from	 Mumbai’s	 2011	 Census).	 A	 key	

assumption	is	that	each	household	reliably	produces	2	kg	of	plastic,	12	kg	of	paper,	6	kg	of	

glass,	 and	 0.5	 kg	 of	 metal	 daily	 that	 is	 available	 to	 the	 kabadiwala	 (see	 page	 62	 in	

Methodology).	 This	 led	 to	 a	 very	 high	 estimate	 of	 the	 daily	material	 generation	 rate	 for	

Mumbai’s	households.		

	

Using	 these	 metrics,	 I	 obtained	 an	 estimate	 of	 the	 collection	 rate	 for	 the	 kabadiwala	

population	per	ward.		

	

Kabadiwala's	Collection	Rate	Per	Ward	

Ward	 H-W	 N	 R-N	

#	Households	 109,315	 138,622	 66,679	

Plastic	 0.60%	 0.33%	 0.75%	

Paper	 0.60%	 0.33%	 0.75%	

Glass	 0.60%	 0.33%	 0.75%	

Metal	 0.60%	 0.33%	 0.75%	

	

I	find	that	the	low	number	of	kabadiwalas	collecting	at	the	rates	estimated	from	my	surveys	

and	interviews	can	only	manage	a	fraction	of	the	projected	total	quantities	that	households	

generate	 daily.	 The	 kabadiwalas’	 extremely	 low	 collection	 rates	 could	 be	 explained	 by	

several	possible	factors:		
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• The	assumed	daily	generation	rate	varies	more	widely	than	approximated	in	

this	study.		

• There	 is	 much	 lower	 utilization	 of	 the	 kabadiwalas	 than	 anticipated	 by	

previous	studies,	cited	in	my	literature	review,	which	claim	kabadiwalas	can	

recycle	a	larger	percentage	of	the	solid	waste	generated	by	households.	In	this	

case,	 households	 may	 be	 using	 some	 alternative	 means	 of	 recycling.	 One	

example	 is	 housing	 societies,	 which	 may	 aggregate	 material	 from	 each	

individual	 apartment	 before	 providing	 it	 in	 bulk	 to	 a	wholesaler	 (who	 has	

greater	capacity	than	a	kabadiwala).	Some	households	may	not	recycle	these	

materials	at	all,	meaning	 the	materials	go	directly	 to	a	 landfill,	where	some	

may	be	extracted	by	waste	pickers.		

• Not	enough	players	were	factored	into	the	analysis;	too	narrow	a	definition	of	

“who	is	a	kabadiwala”	or	 informal	recycler.	For	example,	some	kabadiwalas	

act	as	semi-wholesalers	and	can	collect	in	bulk	because	they	have	larger	shops.	

This	population	was	not	surveyed	in	the	study.		

	

The	 recycling	 rates	per	household	 are	also	 rough	estimates	based	on	 census	data	 that	 is	

nearly	 ten	 years	 old;	 more	 research	 is	 needed	 to	 capture	 more	 reliable	 and	 granular	

estimates.§§	And	while	these	figures	provide	evidence	against	the	kabadiwala’s	importance	

within	 the	 recycling	 system	based	on	quantity	 collected	 alone,	 such	 conclusions	must	be	

taken	in	greater	context.		Kabadiwalas	have	long	been	a	feature	within	Indian	cities	because	

they	are	uniquely	adapted	to	capturing	material	from	individual	households,	which	do	not	

have	the	bulk	aggregation	capacity	of	housing	societies,	and	which	can	make	a	small	amount	

of	 money	 in	 exchange	 for	 channeling	 materials	 through	 the	 kabadiwala	 system.	 This	

provides	households	with	a	degree	of	self-interest	that	might	sustain	their	participation	in	

the	 city’s	 recycling	 infrastructure—a	 self-interest	 that	 is	 supplemented	 by	 the	 personal	

relationships	that	some	have	built	over	time	with	their	neighborhood	kabadiwala.		

	

                                                
§§	For	details,	see	Next	Steps	and	Future	Research.		
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More	 studies	 should	 be	 done	 on	 what	 other	 avenues	 people	 use	 to	 recycle;	 the	 MRF-

kabadiwala	partnership	could	play	a	potential	part	in	increasing	the	household	recycling	rate	

through	this	channel.	If	the	low	collection	capacities	of	kabadiwalas	relative	to	their	potential	

is	accurate,	perhaps	a	partnership	with	the	MRF	would	indeed	be	useful	to	providing	them	

more	leads	per	day,	allowing	them	to	hire	more	workers,	increase	their	number	of	collection	

vehicles,	 and/or	 rent	 larger	 shops	 in	 which	 to	 store	 materials.	 Additionally,	 with	 more	

accurate	data	on	the	sources	of	materials	and	neighborhood	real	estate	prices,	we	can	make	

better	conclusions	on	what	a	particular	kabadiwala’s	material	collection	capacity	would	be.		

	

Another	avenue	 that	 I	 investigated	was	 the	difference	between	MRFs	and	wholesalers	 in	

quantities	 collected	 from	 kabadiwalas.	 I	 find	 that	 the	 rate	 at	 which	 materials	 progress	

through	the	informal	recycling	system	is	a	factor	of	how	often	they	are	collected	by	either	

the	MRFs	or	wholesalers.	In	my	analysis	of	average	MRF	and	wholesaler	quantities	picked	

up	per	day	from	kabadiwalas,	I	determined	a	measure	of	the	pickup	rate.	The	MRF	system	is	

a	distributed	one,	meaning	that	it	picks	up	from	smaller	groups	of	kabadiwalas	at	a	time.	As	

expected,	the	average	quantities	per	pickup	day	showed	smaller	quantities	collected	by	the	

MRF	 than	 from	 the	wholesalers,	 reflecting	 the	MRFs’	more	 frequent	pickups.	 Even	when	

normalized	by	the	number	of	pickups	per	week,	I	find	that	the	wholesalers	collect	in	bulk	

amounts,	whereas	the	MRFs	pick	up	in	smaller	quantities.		

	
Average	Incoming	Quantities	Per	Pickup	Day	(kg)	

MRF	 HW-17	 HW-18	 N	 RN-30	 RN-31	

Plastic	 1,540	 1,540	 2,147	 1,307	 1,027	

Paper	 4,620	 4,620	 6,440	 3,920	 3,080	

Glass	 4,620	 4,620	 6,440	 3,920	 3,080	

Metal	 578	 578	 805	 490	 385	
	 	 	 	 	 	

Wholesaler	 HW	 N	 RN	

Plastic	 4,620	 3,220	 3,500	

Paper	 18,480	 12,880	 14,000	

Glass	 9,240	 6,440	 7,000	

Metal	 1,155	 805	 875	
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More	 frequent	 pickups	 could	 allow	 for	 a	 more	 flexible	 system	 to	 emerge,	 helping	

kabadiwalas	 better	 regulate	 their	 intake	 of	 materials—or	 even	 discouraging	 them	 from	

trying	to	regulate	at	all	in	favor	of	collecting	as	much	as	possible,	since	collection	times	would	

be	 more	 frequent.	 This	 could	 further	 improve	 kabadiwalas’	 ability	 to	 turn	 a	 profit	 and	

strengthen	their	relationships	with	the	MRF.		
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Discussion	
My	findings	provide	greater	insight	into	issues	surrounding	the	lack	of	visibility	and	legibility	

of	the	informal	recycling	sector.	By	finding	the	locations	of	kabadiwalas	in	three	wards	and	

obtaining	 a	 rough	 estimate	 of	 their	 quantities	 collected	 and	 service	 areas,	we	 can	 better	

understand	their	quality	of	work	and	its	impact	on	the	city’s	recycling	capacity.		

	

The	unexpected	findings	on	material	quantities	collected	by	kabadiwalas,	especially	when	

compared	to	a	ward’s	total	materials	generation	potential,	show	that	there	is	much	room	for	

further	research	to	determine	kabadiwalas’	ability	to	play	a	meaningful	role	 in	collection.	

This	could	be	explained	by	a	variety	of	factors	that	I	referenced	in	my	findings,	all	of	which	

could	 be	 remedied	 by	 the	 improved	 data	 collection	 mechanisms	 and	 more	 granular	

definitions	 of	 informal	 recycling	 actors	 that	 Mumbai’s	 recent	 development	 draft	 report	

alluded	 to.	 It	 also	 provides	 some	 support	 for	 the	 argument	 that	 recycling	 awareness	 in	

popular	consciousness	remains	quite	low,	and	elicits	even	more	questions:	How	do	people	

recycle?	Is	there	some	relationship	between	kabadiwala	locations	and	their	productivity	at	

a	micro-level,	 such	 as	 the	 land	use	 or	 business	 agglomerations,	within	 a	ward?	Does	 the	

street	layout	of	a	neighborhood	have	anything	to	do	with	a	kabadiwala’s	productivity?	

	

This	 research	 could	 especially	 be	 of	 use	 by	 startups	 and	 private	 businesses	 looking	 to	

incorporate	kabadiwalas	into	their	own	formalization	strategies—one	of	which,	the	MRF,	I	

have	 focused	 on	 in	 this	 study.	 As	 I	 referenced	 earlier,	 there	 has	 been	 recent	 increased	

private-sector	interest	in	the	relationship	between	kabadiwalas	and	formalized	structures	

like	the	MRF	largely	because	of	its	profit	potential,	but	also	because	of	these	groups’	mission	

to	improve	the	livelihoods	of	those	near	the	bottom	of	the	recycling	value	chain.	This	study	

informs	this	interest	by	painting	a	city-	and	neighborhood-specific	picture	of	the	informal	

recycling	sector’s	potential	to	formalize	in	the	face	of	a	new	top-down	policy	experiment.	It	

also	offers	transferable	lessons	for	other	large,	rapidly	developing	cities	beyond	India.		

	

The	MRF	model	discussed	in	this	study	has	explored	the	potential	“pull”	factors	that	might	

encourage	a	kabadiwala	to	move	away	from	his	current	buyers	and	connect	with	the	MRF	
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system.	 These	 include	 the	 potential	 for	 collecting	materials	 from	 kabadiwalas	 in	 smaller	

quantities	but	at	more	frequent	intervals,	allowing	for	more	flexibility	and	reliability	for	the	

kabadiwala,	who	is	concerned	with	moving	his	materials	through	his	shop	as	fast	as	possible	

(or	simply	with	minimal	 logistical	hassle).	Yet	attempts	 to	connect	 the	 informal	recycling	

sector	to	formalized	systems	may	not	be	an	entirely	smooth	one.	The	process	depends	on	a	

variety	of	factors:	using	buying	prices	as	an	incentive	for	cooperation;	the	distance	and	travel	

time	 between	 an	MRF	 and	 a	 group	 of	 kabadiwalas;	 and	 the	 ability	 to	 scale	 and	 reach	 a	

meaningful	number	of	households	through	the	system,	whether	relying	on	kabadiwalas	or	

not.	 Revenues	 from	 kabadiwala	 business	 alone	might	 not	 be	 enough	 to	 sustain	 an	MRF,	

particularly	 if	 its	 long-term	business	model	 relies	heavily	on	paying	a	kabadiwala	higher	

rates	than	the	competition;	to	mitigate	this,	it	could	also	draw	revenue	from	variety	of	other	

sources	 like	 bulk	 recyclers.	 In	 addition,	 my	 analytical	 findings	 and	 on-the-ground	

experiences	show	that	land	availability	is	truly	at	a	premium	in	Mumbai,	yet	serious	efforts	

must	be	made	to	find	suitable	centralized	locations	for	MRFs	if	MRFs	are	a	policy	priority.	

Finally,	many	of	the	processing	systems	proposed	by	the	UNDP	and	other	actors	for	the	MRF	

infrastructure	have	not	yet	been	implemented	in	Mumbai.	It	remains	to	be	seen	how	quickly	

these	MRFs	will	be	able	to	process	materials	and	sell	them	up	the	value	chain.		

	

Ultimately,	I	was	interested	in	the	question	of	whether	these	MRFs	are	beneficial	to	those	at	

lower	levels	of	the	informal	recycling	chain,	and	where	in	Mumbai	these	facilities	might	have	

the	 most	 impact.	 My	 study	 leaves	 the	 door	 open	 for	 a	 variety	 of	 possible	 answers.	

Kabadiwalas	 in	some	wards,	 like	R-N	and	H-W,	might	benefit	more	from	the	arrival	of	an	

MRF	than	those	in	other	wards.	Factors	influencing	an	MRF’s	utility	depend	on	the	number	

of	MRFs	and	their	placement	both	regarding	kabadiwalas	and	the	wholesalers.	Finally,	with	

the	roll-out	of	the	MRFs	expected	to	be	a	gradual	process,	other	players	who	see	them	as	

competitors	may	have	additional	time	to	decide	to	compete	with	or	ally	with	these	systems.			
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	 Figure	37.	Kabadiwala	locations	overlaid	with	land	uses	in	the	three	wards	surveyed.	
Clockwise	from	left:	Ward	H-W,	Ward	R-N,	and	Ward	N.		
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Conclusions	and	Recommendations	
Previous	studies	of	the	informal	recycling	sector	in	Mumbai	have	not	focused	on	the	degree	

to	 which	 kabadiwalas	 would	 benefit	 from	 proposed	 recycling	 systems	 like	 MRFs.	 Such	

studies	detail	various	schemes	for	 improving	a	kabadiwala’s	profit	margin,	 including	new	

pricing	models,	 additional	 stages	 of	 segregation,	 and	 encouraging	 increased	 demand	 for	

kabadiwala	services.	The	private	sector’s	recent	interest	in	partnering	with	kabadiwalas	in	

waste	 collection	 strategies,	 particularly	 with	 MRFs,	 offers	 an	 opportunity	 to	 study	 this	

interaction	in	greater	detail.	Literature	has	found	that	MRFs	can	be	technically	beneficial	to	

the	 recycling	 sector,	 with	 fewer	 negative	 externalities	 relative	 to	 other	 forms	 of	 waste	

processing,	like	landfilling	and	incineration,	and	more	centralized	and	regularized	processes.	

MRFs	can	also	be	socially	beneficial,	employing	individuals	from	the	informal	sector	in	their	

activities	 and	 connecting	 actors	 at	 the	 bottom	 of	 the	 value	 chain	 to	 economies	 of	 scale.	

However,	this	formalization	strategy	also	represents	an	element	of	competition	with	current	

systems	 that	 already	 function	 effectively.	 In	 the	 effort	 to	 improve	 the	kabadiwalas’	 place	

within	 the	 system,	 MRF	 operators	 and	 policymakers	 will	 also	 have	 to	 contend	with	 the	

political	implications	of	drawing	some	amount	of	profit	away	from	existing	systems.		

	

Most	MRFs	in	Mumbai	have	not	yet	been	built,	and	they	have	not	yet	scaled	to	a	point	where	

it	would	be	 realistic	 to	measure	 their	 full	 effect	 on	middlemen	within	 the	 city’s	 informal	

recycling	sector.	However,	in	the	event	that	MRFs	are	successfully	rolled	out	in	each	ward,	

link	kabadiwalas	directly	 into	 their	collection	system,	and	become	a	primary	actor	 in	 the	

recycling	value	chain,	the	current	informal	recycling	sector	structure	of	middlemen	would	

react.	There	are	 three	possible	broad	reactions,	 ranging	 from	adversarial,	 to	apathetic,	 to	

cooperative.	 In	 the	 adversarial	 scenario,	 the	 kabadiwalas’	 reduction	 in	 business	 to	 the	

wholesalers	makes	the	MRF	a	threat	to	wholesalers’	bottom	line.	Thus,	the	wholesalers	may	

organize	politically	against	the	MRFs	and/or	offer	the	kabadiwalas	more	competitive	pricing.	

In	the	apathetic	scenario,	the	kabadiwalas’	partnership	to	the	MRFs	has	little	effect	on	the	

wholesalers’	daily	business,	as	it	represents	but	a	small	part	of	the	wholesalers’	overall	profit	

model;	wholesalers	can	extract	much	larger	margins	from	bulk	sources.	Wholesalers	would	

then	have	 a	minimal	 reaction	 to	MRF	 activities.	 In	 the	 cooperative	 scenario,	wholesalers	
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identify	 the	MRF’s	 success	 as	 an	opportunity	 for	 greater	business	 ties,	 and	 redirect	 their	

material	deliveries	to	an	MRF	for	processing.		

	

My	research	has	suggested	that	the	cooperative	or	apathetic	models	are	most	likely.		I	found	

in	my	interviews	that	some	wholesalers	are	already	moving	toward	a	more	globalized	model,	

valuing	direct	imports	of	material	from	international	sources	that	is	of	better	quality.	They	

also	prefer	collecting	 from	bulk	waste	generators,	rather	than	from	piecemeal	generators	

like	the	small-scale	kabadiwala.	However,	with	the	city’s	complex	growth	at	many	scales,	the	

response	 type	 and	magnitude	 of	 each	 of	 these	 scenarios	would	 vary	 geographically	 and	

individually	for	each	actor.		

	

My	analysis	shows	ward-wise	variations	in	the	efficiency	of	MRFs	that	could	leave	the	door	

open	for	a	hybrid	model,	in	which	current	patterns	of	informality	exist	alongside	the	MRF’s	

activities.	An	MRF’s	effect	on	kabadiwala	livelihoods	and	competitiveness	may	differ	based	

on	its	geographic	placement,	its	proximity	to	wholesaler	activities,	and	the	ward’s	population	

and	 estimated	 material	 generation	 rate.	 In	 some	 wards,	 an	 MRF	 may	 produce	 only	

marginally	better	collection	capacities	than	the	current	system,	and	the	increased	material	

flow	rates	may	be	offset	by	costs	in	distance	and	time	traveled	depending	on	the	ward.	Thus,	

the	MRF	model	may	not	be	equally	successful	in	all	parts	of	Mumbai.	Policymakers	looking	

to	advance	the	MRF	model	should	locate	an	MRF	as	centrally	as	possible	within	a	ward,	or	

allocate	land	for	several	MRFs	if	a	ward’s	area	or	population	is	very	large.	This	could	lower	

the	 distances	 traveled	 per	 collector	 and	 potentially	 increase	 the	 collection	 networks’	

scalability.		

	

This	study	originally	set	out	to	quantify	and	compare	kabadiwalas’	day-to-day	functions	and	

capabilities	 in	 the	context	of	 the	current	 informal	 system	and	 the	proposed	MRF	system.	

Through	the	locational	surveys	of	kabadiwalas,	it	provides	a	framework	for	future	surveying	

techniques,	 presents	 opportunities	 for	 scholars	 and	 policymakers	 to	 understand	 where	

geographic	 gaps	 in	 the	 informal	 recycling	 ecosystem	 exist,	 and	 informs	 the	 planning	 of	

material	 collection	 routes	 for	 MRF	 collectors.	 Through	 the	 economic	 and	 geospatial	

comparison	of	the	current	system	to	the	MRF	system,	it	helps	advance	an	understanding	of	
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the	potential	volumes	of	material	 that	are	generated	at	different	points	 in	a	 city,	 and	 the	

collection	 capacities	 of	 different	 informal	 recycling	 sector	 actors.	 Finally,	 this	 study	

highlights	 the	 pivotal	 and	 complementary	 role—one	 of	 just	many	 important	 parts—that	

small-scale	 material	 aggregators	 like	 kabadiwalas	 play	 within	 a	 complex	 system.	 This	

comparison	of	current	and	future	scenarios	for	Mumbai’s	informal	recycling	sector	increases	

our	 understanding	 of	 the	 dynamics	 between	 informal	 and	 formal	 waste	 management	

provision	in	large	developing	cities.		

	

I	summarize	several	key	takeaways	for	each	player	in	the	system:		

	

For	kabadiwalas	

By	 financially	 incentivizing	 households	 to	 recycle	 various	 materials,	 kabadiwalas	 are	 a	

primary	 entry	 point	 for	 materials	 into	 the	 larger	 value	 chain.	 My	 findings	 show	 that	 a	

kabadiwala’s	weekly	economic	profit	can	be	expected	 to	 improve	under	 the	MRF	system.	

However,	because	the	MRF	system	in	Mumbai	has	not	been	fully	implemented,	it	is	unknown	

what	proportion	of	kabadiwalas	will	choose	to	redirect	their	materials	through	this	channel	

and	 whether	 price	 fluctuations	 and	 MRF	 price	 competition	 with	 wholesalers	 will	 favor	

kabadiwalas’	 profits	 over	 the	 long	 term.	 Nevertheless,	 at	 a	 minimum,	 a	 more	 public	

knowledge	 of	 the	 numbers	 and	 locations	 of	 kabadiwalas	 in	 each	 ward	 can	 potentially	

increase	their	daily	business	and	ability	to	scale.	

	

For	BMC	policymakers	

With	the	partnership	between	BMC	policymakers	and	the	private	sector	on	MRFs,	both	types	

of	stakeholders	will	seek	to	make	the	most	of	the	investment	in	MRF	infrastructure	and	to	

understand	how	to	improve	these	facilities’	collection	capacity	from	the	informal	sector.	The	

BMC	has	so	far	taken	a	supervisory	role,	focused	on	policy	formulation.	The	BMC	has	been	

focused	on	 finding	available	 land	 for	 the	MRFs	and	 identifying	private-sector	partners	 to	

operate	 them.	 My	 analysis	 is	 valuable	 to	 their	 land	 allocation	 process,	 showing	 the	

importance	of	finding	a	central	location	for	an	MRF	or	allocating	land	for	multiple	MRFs	per	

ward	 based	 on	 the	 ward’s	 land	 area	 and	 population.	 In	 my	 interviews	 accompanying	

RaddiConnect	to	meetings	with	ward	officers,	I	saw	a	wide	range	of	outcomes.	Some	ward	
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officers	were	extremely	interested	in	the	MRF	strategy;	others	did	not	see	it	as	a	pressing	

policy	 priority.	 This	 study	 is	 a	 resource,	 then,	 for	 ward	 officers	 as	 they	 seek	 to	 better	

understand	 innovative	 systems	 with	 the	 potential	 for	 improving	 their	 wards’	 collection	

capacities	and	saving	money	otherwise	spent	on	municipal	collection.		

	

For	the	private	sector	

Once	 all	 the	 kabadiwalas	 in	 a	 given	ward	 have	 been	 identified,	 it	 is	much	 simpler	 for	 a	

private-sector	MRF	operator	like	RaddiConnect	to	reach	out	to	those	kabadiwalas	and	offer	

a	 system	 of	 regular	 pickup.	 This	 study	 outlines	 a	 replicable	 strategy	 for	 identifying	

kabadiwalas	in	a	given	geographic	area.	The	analysis	shows	several	possible	vehicle	routes	

reaching	all	kabadiwalas	 in	three	different	wards,	allowing	the	private	sector	operator	to	

visualize	day-to-day	operations	in	a	way	not	possible	before.	The	study	could	also	provide	a	

means	 for	 beginning	 or	 supplementing	 discussions	 on	 such	 public-private	 partnerships	

between	ward	officers	and	private-sector	recyclers	hoping	to	bid	for	contracts	to	operate	

MRFs.		

	

For	wholesalers	

In	 cities	worldwide,	 a	multitude	 of	 actors	 play	 a	 part	 in	 different	 recycling	 value	 chains.	

Mumbai	is	no	exception,	as	indicated	by	the	layers	of	actors	and	processes	in	the	informal	

recycling	system	whose	activities	are	integrated	with	the	current	dominant	system	or	run	

parallel	to	it.	As	one	of	my	interviewees	remarked,	the	current	process	is	“so	unstructured	

and	inefficient…the	problem	is	that	it	works.”	Many	current	systems	have	a	positive	impact	

in	employing	large	numbers	of	people	in	their	own	activities.		

	

However,	if	MRF	implementation	is	successful	and	catches	on	rapidly	as	the	city’s	primary		

and	preferred	 channel	 for	 all	materials,	 the	wholesalers	who	depend	on	kabadiwalas	 for	

collection	could	be	partially	or	fully	displaced.	After	all,	at	its	core,	the	MRF	is	a	technology	

solution	 that	 streamlines	a	process	and	potentially	displaces	 some	human	actors	already	

present	 in	 a	 functional	 process.	 Given	 that	 there	 is	 already	 positive	 value	 in	 the	 current	

system,	my	 analysis	 suggests	 an	 alternative	 or	 adaptive	 role	 for	 these	wholesalers.	MRF	

implementation	will	likely	be	on	a	timescale	of	years	rather	than	months,	leaving	room	for	
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wholesalers	 to	 continue	 their	 work	 but	 providing	 them	 with	 additional	 competition	 on	

prices	and	pickup	rates.	Wholesalers	might	use	these	findings	to	determine	the	wards	where	

MRF	 activities	 may	 not	 catch	 on	 as	 quickly	 or	 completely,	 and	 refocus	 their	 business	

activities	in	those	areas.	In	a	more	cooperative	scenario,	wholesalers	may	choose	to	use	their	

already	robust	collection	capacity	as	a	bargaining	chip	to	bid	to	sell	materials	to	the	ward	

MRF	itself,	or	to	use	their	networks	to	connect	MRFs	with	additional	sources	of	revenue.		

	

Finally,	with	 the	projected	 increases	 in	consumption	and	waste	brought	on	by	 the	rise	of	

Mumbai’s	middle	 class	 and	 influx	 of	 population	 from	 rural	 areas,	 the	material	 quantities	

generated	by	households	are	expected	to	keep	rising.	MRFs	may	not	be	able	to	take	in	all	the	

waste	generated	by	a	ward,	leaving	room	for	alternative	solutions	that	the	wholesalers,	with	

their	institutional	knowledge	of	this	system,	may	be	able	to	create.		

	

For	the	general	public	

My	analysis	provides	a	measure	of	visibility	into	the	informal	recycling	system,	showing	how	

material	is	incorporated	into	the	recycling	value	chain	starting	from	the	household	level.	It		

contributes	to	the	awareness	efforts	of	 the	Swachh	Bharat	 initiative	by	providing	a	set	of	

visuals	to	help	educate	the	public	about	how	their	recyclables	are	dealt	with.	In	highlighting	

the	role	of	kabadiwalas	in	providing	this	first-level	link	into	the	recycling	value	chain,	this	

study	encourages	a	higher	level	of	respect	and	awareness	among	the	public	for	the	work	that	

kabadiwalas	do	daily.		

	

Broader	planning	implications	for	Mumbai	

The	Mumbai	 Metropolitan	 Region	 Draft	 Development	 Report	 2016-36	 stated	 a	 need	 for	

incorporating	 the	 informal	 sector	 into	 waste	 management	 systems.	 This	 call	 for	

formalization	 should	 be	more	 critically	 considered.	My	 findings	 show	 that	MRFs,	 as	 one	

example	 of	 a	 formalization	 strategy,	 are	 not	 always	 appropriate	 for	 a	 given	 geography,	

sometimes	performing	only	marginally	better	than	current	informal	systems.	However,	in	

two	 out	 of	 the	 three	wards	 I	 studied,	 they	were	 shown	 to	 be	 of	 significant	 benefit.	 It	 is	

important	for	the	BMC	to	understand	that	formalization	strategies	are	varied	and	are	not	

equally	 sustainable	 alternatives	 to	 the	 current	 model	 of	 informal	 waste	 management.	
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Understanding	this	nuance	will	be	essential	to	the	successful	design	and	implementation	of	

new	methods	of	 integrating	 the	 informal	waste	management	 sector,	 likely	by	pursuing	 a	

combination	of	different	approaches	simultaneously.		

	

Next	Steps	and	Future	Research	
Given	that	lack	of	data	is	a	key	hindrance	to	the	improved	collection	capacity	of	the	recycling	

sector,	my	 findings	contribute	 to	several	existing	or	new	avenues	 for	 research.	Mumbai’s	

most	 recent	development	plan	stressed	 the	need	 for	 the	creation	of	 regional	 information	

systems	 for	planning	 to	address	 this	problem.107	Together,	 the	 following	strategies,	 some	

already	in	progress,	could	build	the	foundation	for	a	responsive,	updated,	and	public-facing	

database	for	the	city’s	recycling	sector.	

• Continued	surveys	 to	understand	 if	 the	 spatial	pattern	of	kabadiwala	 locations	

extends	to	other	wards	

o What	 types	of	 land	use	do	kabadiwalas	 locate	 themselves	 in?	Are	 these	

mostly	residential	areas,	as	suggested	by	the	 land	use	map?	What	about	

areas	with	 larger	 industrial	zones	that	are	 less	 formalized	and	exclusive	

than	those	in	Ward	N?	

o Do	 these	 spatial	 patterns	 extend	 to	 South	 Mumbai?	 If	 a	 difference	 in	

kabadiwala	 density	 between	 South	 Mumbai	 and	 suburban	 Mumbai	 is	

identified,	is	the	difference	primarily	due	to	increased	rents?	

• Building	of	a	tool	that	allows	households	to	contact	the	kabadiwalas	nearest	to	

them,	building	on	existing	relationships	between	the	two	groups	

• IIT-Bombay’s	 Building	 Information	 Survey,	 a	 current	 project	 to	 estimate	 a	

“Greenness	Index”	 for	each	building	 in	Mumbai.	This	survey	takes	 into	account	

factors	like	the	population	of	each	building,	amount	of	recyclables	disposed	of	per	

day,	and	other	inputs.	This	study,	if	successful,	could	provide	a	valuable	estimate	

of	 the	true	daily	material	generation	quantities	at	a	household	 level,	and	relate	

this	estimate	to	the	activity	of	nearby	kabadiwalas	
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• United	Nations	Development	Programme	(UNDP)	Bulk	Waste	Generation	Survey,	

a	current	project	to	understand	how	much	material	bulk	waste	generators	(hotels,	

restaurants,	etc.)	dispose	of	regularly	

	

At	the	core	of	all	of	these	projects	is	the	issue	of	transparency:	who	gets	to	see	this	data?	One	

possible	model	is	one	of	shared	responsibility,	similar	to	that	found	in	Brazil’s	2010	National	

Policy	on	Solid	Waste	(NPSW),	in	which	all	actors	would	be	involved	in	the	monitoring	and	

data	 collection	 processes—including	 civil	 society	 groups.108	 On	 one	 hand,	 such	 data	

transparency	 could	 increase	 kabadiwalas’	 understanding	 of	 their	 own	 operations	 in	

comparison	 to	 their	 competitors,	 with	 greater	 knowledge	 leading	 to	 better	 individual	

decision-making	on	the	viability	of	their	own	shops	in	an	area.	On	the	other	hand,	too	much	

transparency	could	expose	various	weaknesses	in	parts	of	the	informal	sector	that	could	be	

exploited	 by	more	 powerful	 actors	with	 interests	 in	modifying	 or	 removing	 parts	 of	 the	

system.	Having	a	single	platform	might	also	inherently	call	attention	to	the	weaknesses	of	a	

system,	rather	than	its	strengths.	Therefore,	these	new	studies	should	keep	in	mind	the	need	

for	 an	 accountability-oriented	 design	 approach	 that	 also	 allows	 for	 discretion	 among	

actors.109		

	

One	of	the	key	constants	in	Mumbai,	like	many	other	fast-paced	cities,	is	change.	As	migration	

to	Mumbai	from	other	areas	of	India	continues	and	individuals	find	employment	in	different	

niches	 within	 the	 waste	 sector,	 relationships	 between	 the	 many	 actors	 who	 touch	 the	

materials	ecosystem	will	continue	to	be	in	a	state	of	flux.	The	success	of	the	MRF	rollout	in	

practice	will	be	dependent	on	the	negotiations	between	these	actors—some	of	whom	will	

see	it	as	a	pressure,	others	as	an	opportunity.	By	providing	greater	visibility	into	the	complex	

world	of	recycling,	this	study	contributes	to	each	actor’s	readiness	for	such	change.	 
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Appendix	1:	Interviews	with	Kabadiwalas	
The	following	interview	notes	were	taken	in	August	2018	from	a	sample	of	ten	kabadiwalas	

throughout	Mumbai.	Organized	by	neighborhood,	they	provide	a	more	personal	insight	into	

kabadiwalas’	daily	routines	and	challenges.	At	the	time,	the	BMC	was	implementing	a	new	

policy	to	ban	all	plastic	bags	in	the	city.	If	kabadiwalas	were	able	to	provide	details	of	this	

ban’s	effect	on	their	business	practices,	I	included	those	details	here.	The	implementation	of	

the	plastic	ban	represents	another	avenue	for	future	research.		

	

Interview	1:	South	Mumbai	(Fort)	

• Background:		

o “Before	this,	I	was	in	the	supply	business.	My	grandfather	started	this	business,	

then	my	father	and	I	continued	it.”		

o “I	was	born	in	Mumbai,	but	my	family	is	from	Rajkot	[Gujarat].”		

o 	“In	each	and	every	corner	in	India	you	get	a	kabadiwala.	If	you	want	to	dispose	

[your	materials],	 call	 him,	 give	 him	money,	 he	will	 take	 it.	 You	are	 giving	50	

rupees	 more?	 [He	 will]	 take	 that.	 For	 money	 in	 India,	 people	 will	 work	 for	

anything.”		

• On	materials	collected:		

o “I	mostly	collect	paper,	but	also	collect	some	types	of	hard	plastic	bottles	and	

some	metals.”	

o “Most	valuable	is	the	excess	white	paper	used	while	printing,	that’s	cut	when	it’s	

made.	No	stapler,	no	gumming,	highest	price.”		

o “In	Mumbai,	 there	are	no	paper	mills.	Many	problems	with	 licenses,	pollution,	

space.”		

• On	the	business	growth	and	challenges:		

o “[The	business	 in]	this	area	is	getting	less	day	by	day.	But	 it	doesn’t	affect	my	

business	because	I	deal	all	over	Mumbai.”	

o “Paper	mills	are	getting	cheaper	and	better	quality	paper	from	foreign	places.	

They	ask,	‘why	should	we	buy	the	Indian	paper?’”		
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o “China	 is	 now	 selling	 new	 fresh	 paper	 to	 India.	 But	 China	was	 importing	 the	

waste	paper	from	other	countries.	That’s	why	there	was	a	shortage	of	paper.	The	

paper	mills	here	 increased	 the	price…and	 slashed	 the	 rates	 in	 India.	Now	 the	

prices	are	less,	so	my	profit	margin	is	less.	Everything	[for	me]	is	getting	more	

costly.”		

o 	“I	don’t	like	the	increase	and	decrease	of	prices.	If	the	price	continued	the	same,	

it	would	be	good.”		

• On	the	recycling	system:		

o “In	Pune	you	will	get	a	clean	and	nice	system	of	dry/wet	waste	segregation.	Here	

[in	Mumbai],	people	will	put	dry	and	wet	[materials]	in	the	same	[bin].”	

o “300	tons	of	plastic	comes	from	the	water…it	affects	marine	life,	our	life	also.”		

• On	the	daily	job:		

o “I’m	independent,	I	don’t	work	with	other	kabadiwalas.	I	don’t	want	to	involve	

others	for	safety	and	privacy	of	my	business.”		

o 	“It’s	very	easy.	Depends	on	the	work…if	I	require	more	labor,	I	hire	more	work	

from	outside.	Sometimes	less,	sometimes	more.”	

o “In	nine	years,	I	have	not	had	any	complaints	from	customers.	It’s	a	business	of	

trust,	honesty.”		

o 	“I	am	very	happy	with	my	work.	By	me,	many	people	are	also	getting	jobs,	their	

families	are	also	doing	well.”		
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Interview	2:	Worli	

• Background:		

o “My	father	established	this	business	30	years	ago,	then	I	took	over	the	business	

10	years	ago.”	

o “I’m	from	Rajasthan,	and	speak	Marwari,	Hindi,	Marathi,	a	bit	of	English.”		

o “Through	luck,	I	found	some	good	business	here	[in	Worli].	It’s	a	good	area,	best	

people.	I	haven’t	considered	working	in	another	area.”		

o “I	have	two	brothers	in	the	same	business,	but	we	don’t	work	together.	They	work	

in	another	area	of	the	city.”		

o “Most	kabadiwalas	in	Mumbai	probably	come	from	Rajasthan.”		

• On	materials	collected:		

o “I	 take	 in	 all	 materials,	 newspaper,	 soft	 plastic,	 hard	 plastic,	 metal,	 glass,	

cardboard,	electronics,	many	types	of	metals.”		

o “I	 separate	newspaper	 from	books,	and	remove	the	 first	and	 last	pages	of	 the	

books	as	cardboard.”		

o “I	can	store	materials	for	up	to	seven	days.”		

o “I	self-sort	all	materials,	including	different	types	of	metals.”		

• On	business	growth	and	challenges:		

o “I	sell	newspapers	and	metal	at	the	fastest	rate.”		

o 	“My	area	of	activity	is	about	a	1-km	radius	from	my	shop.	The	routes	are	not	

predictable.	 If	 I	had	a	tempo	[small	 truck]	and	could	rent	 it,	my	 job	would	be	

easier.”		

o “When	collecting,	I	think	about	finding	brass,	copper,	and	steel,	since	they	have	

higher	profit	margins.	I	worry	about	getting	stolen	metals,	so	have	to	be	careful	

who	I’m	buying	from.”		

o “There	has	been	a	50%	reduction	in	business	during	the	monsoon	season.”		

o “I	don’t	 currently	work	with	kabadiwalas	here,	and	would	 like	 to	 continue	 to	

keep	my	independent	work.”		

o “I	have	a	good	relationship	with	my	suppliers.	I	only	do	business	locally.”	

o 	“I	would	rather	have	a	separate	facility	for	sorting.”		
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• On	the	municipal	government’s	plastic	ban:		

o “I	used	to	recycle	plastic	bags	before	the	[municipal	government]	plastic	ban.”		

o “Since	the	plastic	ban,	the	sale	of	paper	has	been	increasing.”		

o “The	plastic	ban	is	not	good	today…each	person	wants	to	use	bags,	and	everyone	

needs	 them.	 But	 [on	 the	 other	 hand],	 awareness	 is	 increasing.	 There’s	 now	a	

5000-rupee	fine	if	you	use	plastic	bags…I	don’t	know	yet	what	substitute	will	be	

found.”			

• On	the	daily	job:		

o “No	complaints,	but	I	would	prefer	to	collect	metals	and	newspaper	since	they	

are	better	for	my	profit	margin.”		

o “[The	BMC]	will	confiscate	our	materials	if	we	keep	them	outside	the	shop.	This	

is	 a	 problem	 sometimes	 if	we	 collect	 larger	materials	 that	we	 can’t	 fit	 in	 the	

shop.”		

o “I	 do	 not	want	my	 children	 to	 do	 this	work.	My	 children	want	 to	 be	 doctors,	

cricketers,	or	work	in	government	service.”		
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Interview	3:	Mazgaon	

• Background:		

o “I’m	originally	from	Rajasthan,	moved	to	Bombay	in	1996,	had	a	job	in	Dharavi,	

later	started	my	own	business	in	Mazgaon.”		

• On	materials	collected:		

o “I	collect	iron,	paper,	plastic,	glass,	and	wood.	I	sort	it	myself,	sitting	in	the	shop.	

I	can	store	about	50-100kg	at	a	time.”	

• On	business	growth	and	challenges:		

o “My	area	of	activity	is	not	fixed.	Other	kabadiwala	prices	are	different	from	mine,	

some	more,	some	less.”		

• On	the	daily	job:		

o “I’m	fine	working	here	only,	no	aspirations	beyond.”		

	

Interview	4:	Dadar	(A)	

• Background:		

o “I’m	25	years	old,	and	work	here	with	my	father.	He	moved	here	35	years	ago	

from	Udaipur,	Rajasthan.”		

• On	materials	collected:		

o “I	collect	newspapers,	books,	plastics,	metals.”	

o “About	25%	of	materials	I	pick	up	at	households,	75%	of	materials	are	brought	

here	directly.”	

• On	business	growth	and	challenges:		

o No	answer.	

• On	the	daily	job:		

o No	answer.	
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Interview	5:	Dadar	(B)	

• Background:		

o “I’m	from	Rajasthan,	I	moved	here	21	years	ago.”	

o “My	brother	and	I	work	here	in	this	shop.”		

• On	materials	collected:		

o “I	collect	newspaper,	iron,	and	glass.	It	comes	to	me	already	sorted.”		

o “I	sell	paper	daily	to	a	semi-wholesaler;	other	materials	I	sell	every	2-4	days.”		

o “About	80%	of	my	materials	are	collected	from	households,	the	other	20%	come	

to	my	shop	directly.”	

o “I	use	a	cycle	to	collect	from	houses.”		

o “I	don’t	know	much	about	where	the	material	goes	after	selling.	I	just	sell	to	the	

semi-wholesaler.”		

• On	business	growth	and	challenges:		

o 	“I	have	a	good	relationship	with	my	customers.	If	the	relationship	is	not	good,	

they	won’t	sell	to	us.”	

o “There	are	about	50-60	kabadiwalas	in	this	area.	We’re	all	working	individually,	

we	all	do	the	same	kind	of	work.”	

o “If	I	wanted	to	increase	my	business	I	would	need	more	space…but	for	now	I’m	

happy.”		

• On	the	municipal	government’s	plastic	ban:		

o “I	was	affected	by	the	plastic	ban,	but	not	by	the	monsoon.	I	sell	mixed	plastics.”	

o “The	plastic	ban	is	good,	but	it	is	not	complete.	These	[thin	plastic]	wrappers	for	

wafers	are	the	main	source	of	waste,	they	are	not	recycled,	and	they	didn’t	ban	

this	material.”		

• On	the	daily	job:		

o “I’m	very	satisfied	with	my	work.	I’ve	been	doing	this	work	for	20	years.	If	I’m	not	

happy,	then	why	am	I	doing	it	[for	this	long]?”	

o “Money	is	the	main	thing.	If	we’re	getting	money,	it’s	a	good	job.”	

o “My	children	are	not	in	this	line	of	work.	My	daughter	is	doing	website	design,	

my	son	is	working	in	a	bank.”	
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Interview	6:	Dadar	(C)	

• Background:		

o “I’m	from	Mumbai;	my	father	is	from	Udaipur,	Rajasthan.	I’ve	lived	in	this	area	

my	entire	life.”		

o “About	45	years	ago,	someone	told	my	father	about	this	area,	at	that	time	there	

weren’t	many	paper	shops.”		

o “I	 like	working	 in	 this	area.	My	son	studies	how	to	do	 this	work.	 If	he	doesn’t	

study,	 he’ll	 only	 come	 here	 [for	 his	 profession].	 But	 he	 is	 studying,	 so	 he’ll	

probably	do	something	different.”		

o “I	 find	 laborers	 from	 Rajasthan.	 This	 job	 doesn’t	 require	 educational	

qualifications.	Only	basic	skills.	I	don’t	take	new	people	who	I	don’t	know	well.”		

o “It’s	easy	to	establish	these	shops,	there’s	very	low	overhead.	It	doesn’t	require	

furniture,	just	space	and	a	scale.”		

• On	materials	collected:		

o “I	collect	glass,	bottles,	plastic,	e-waste,	various	metals.	I	sort	it	here.	Wholesalers	

who	buy	plastics	will	sort	it	before	it	gets	to	their	shop.	We	don’t	have	to	sort	it.”		

o “It	usually	takes	about	two	days	for	an	aluminum	can	to	clear.	Paper,	weekly;	

metal,	every	two	months.”		

o “The	most	valuable	steels	come	from	industrial	areas…but	I	usually	don’t	see	it.”		

o “My	area	of	activity	is	around	a	3-km	radius	from	my	shop.”		

o “Probably	about	70%	of	my	business	comes	from	residential	areas.”		

o “About	70%	of	my	materials	are	picked	up	from	customers;	the	remaining	30%	

come	directly	to	my	shop.”		

o “There’s	a	big	fine	if	we	pick	up	stolen	items,	so	we	have	to	be	careful	to	avoid	

those	items.”		

• On	business	growth	and	challenges:		

o “I	have	one	brother	who	works	with	me.”		

o “Some	 kabadiwalas	 are	 semi-wholesalers;	 they	 buy	 from	 us	 and	 also	 from	

customers	directly.	Sometimes	someone	gets	a	lower	margin,	sometimes	a	higher	

margin.”		
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o “My	 area	 of	 activity	 is	 getting	 smaller.	 Shops	 are	 increasing.	 It’s	 very	 cheap,	

anyone	can	start	it,	and	doesn’t	require	a	big	shop.	Legal	issues	are	not	much.	

There’s	not	much	licensing	required.”		

o “I	don’t	worry	about	saturation	of	the	market.	It’s	rare	to	have	two	shops	very	

close	to	each	other.”		

o “We	have	a	purely	business	relationship	with	households.	But	there	is	some	trust	

involved,	customers	who	have	been	trusting	us	for	20-30	years.”		

o “When	I	need	a	pickup,	I	call	a	tempo;	paper	goes	to	paper	mills	in	Vaapi,	Gujarat;	

plastic	goes	to	Dharavi.”		

• On	the	municipal	government’s	plastic	ban:		

o “After	the	plastic	ban,	the	rates	for	storing	plastic	have	gone	way	down.	It’s	not	

worth	storing.”	

o “The	plastic	ban	is	good,	but	not	great.	They’ve	banned	recyclable	plastic,	but	

other	stuff	 that’s	not	recyclable	 is	still	allowed:	chip	bags,	soap	wrappers,	etc.	

They	haven’t	touched	the	multinationals.	They	should	do	everything	if	they	want	

to	ban	it.”		

o “80%	of	products	are	packed	in	plastic,	so	how	can	you	ban	it	wholly?	The	ban	is	

good,	but	the	way	it	is	implemented	is	wrong.	There	should	be	more	options.”	

o “If	there	were	a	centralized	facility,	the	issue	would	be	space	and	money.	But	it	

can	be	done.”		

• On	the	daily	job:		

o “I’m	happy	with	my	work.	I	like	that	there	are	no	fixed	working	hours.”		

o “Raddiwalas	[another	term	for	kabadiwalas]	don’t	get	respect.	They	buy	scrap,	

the	mentality	is	that	they	buy	kachra	[garbage].	Other	businesses	like	grocery	

shops	get	more	respect…it	will	take	time	for	people	to	change	their	mentality.”		

o “I’d	like	my	children	to	get	an	education	and	get	good	jobs.”		
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Interview	7:	Bandra	(A)	

• Background:		

o “I	moved	to	this	area	about	16	years	ago,	from	Udaipur	[Rajasthan].	I’m	the	only	

one	who	works	in	this	shop.”		

• On	materials	collected:		

o “I	collect	paper,	plastic,	metals,	and	e-waste.	I	sort	materials	myself.”		

o “Because	of	space	congestion,	I	don’t	take	plastics.	Just	paper	and	metals.”		

o “I	usually	differentiate	materials	by	sight;	if	I	don’t	know	what	the	material	is,	I’ll	

send	it	to	someone	else	to	check.”		

o “I	sell	paper	and	plastic	daily,	and	metals	monthly.”		

• On	business	growth	and	challenges:		

o “I	 usually	 collect	 materials	 in	 a	 single	 trip	 with	 one	 motorcycle,	 from	 one	

customer.	 If	 the	material	 size	 is	bigger,	 I’ll	 rent	a	 tempo,	and	directly	 sell	 the	

material	to	the	wholesaler.”		

o “I	get	about	five	to	six	big	loads	monthly,	usually	from	renovations…upper-class	

people	recycle	at	higher	rates	because	they	do	more	renovations	and	work	on	

their	houses.	They	have	more	money,	so	they	use	and	recycle	more	items.”		

o “About	90%	of	my	business	is	collecting	from	customers,	10%	of	materials	are	

brought	directly	here.	I	have	fixed	customers.”		

o “My	business	has	been	reduced	during	the	monsoon.”		

o “I	collect	within	about	a	5-km	radius	from	my	shop.”		

o “My	 area	 of	 business	 is	 getting	 smaller.	 Plastic	 materials	 are	 more	 common	

because	of	China,	more	plastic	materials	are	coming	from	there.”	

o 	“The	biggest	 challenge	 is	 that	 the	market	 isn’t	 fixed.	Wholesalers	 can	 set	 the	

prices,	and	I	have	a	small	shop,	so	have	no	space	to	negotiate.	I	can’t	say	‘I	don’t	

want	to	sell’,	because	the	wholesaler	will	say	‘OK,	then	I	don’t	want	to	buy.’”	

o “It	would	be	helpful	to	have	a	larger	place	to	store	the	materials.	If	I’d	have	to	

pay	rent	for	this,	though,	it	wouldn’t	be	worth	it.”		

o “Foreign	 countries	 are	 wasting	materials.	 So	 wholesalers	 [here]	 collect	 from	

outside	 the	 country,	 and	 give	 to	 the	 industry.	 So	 the	 kabadiwalas’	 work	 is	
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decreasing,	 because	wholesalers	 are	getting	more	high	quality	material	 from	

foreign	countries.	Indian	materials	are	worth	relatively	less.”	

• On	the	municipal	government’s	plastic	ban:	

o “I’m	not	getting	much	money	from	plastic,	so	if	all	plastic	were	banned,	for	me	

it’s	good.	I’ve	no	use	for	it.	70%	of	people	say	[the	ban]	is	a	good	thing.”		

• On	the	daily	job:		

o “Because	I	didn’t	study	well,	I	do	this	job,	and	it’s	fine.”		

o “I	want	my	children	to	study,	not	do	this	work.”	

o “I	like	that	I	have	a	personal	relationship	with	my	customers.”	

	

Interview	8:	Bandra	(B)	

• Background:		

o “I	 was	 born	 in	 Bombay,	 then	 went	 back	 to	 my	 village,	 where	 I	 had	 a	 sweet	

shop/ration	shop.	I	returned	here	about	16	years	ago.”		

• On	materials	collected:		

o “I	collect	paper,	metal,	and	plastic	bottles.	I	sort	them	myself.”		

o “After	10-15	days,	if	I	haven’t	sold	these	materials,	I	call	the	wholesaler	who	will	

take	it.”	

o “Space	is	a	problem;	I	can’t	get	all	the	material	on	the	bike,	so	I	have	to	make	

some	extra	trips.”		

o “I	 also	 take	materials	 from	 handcart	 people	 [waste	 pickers]	who	 bring	 them	

directly	to	me.”	

• On	business	growth	and	challenges:		

o “In	this	line	of	work,	there	is	no	way	to	grow…nothing	is	fixed.”	

o “I	generally	make	a	loss.	I	have	to	pay	rent.	The	amount	I	make	just	depends	on	

the	materials	I	collect.”		

o “I’d	like	to	have	more	space,	but	with	a	bigger	shop,	there	would	be	more	rent.”		

• On	the	municipal	government’s	plastic	ban:		

o “The	plastic	ban	has	not	affected	my	work.”		

• On	the	daily	job:		
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o “There’s	not	much	money	or	training	required	for	this	business.	Many	people	are	

doing	 this	 job	because	 it’s	 easy	and	at	 the	end	of	 the	day	you’ll	 definitely	get	

something.	But	because	everyone’s	doing	it,	there’s	not	much	else	you	can	do	[to	

move	up].”	

o “There	are	probably	50	kabadiwala	shops	in	Bandra.”	

	

Interview	9:	Bandra	(C)	

• Background:		

o “I	work	here	with	my	four	brothers,	we	are	from	Uttar	Pradesh.”		

o “My	uncle	founded	a	shop	across	the	street	and	worked	there	for	about	20	years.	

For	the	last	two	years,	we	have	been	in	this	shop,	which	is	bigger.”	

o “I	collect	from	households,	sometimes	small	companies	and	offices.”	

• On	materials	collected:		

o “I	collect	paper,	plastics,	e-waste,	various	metals,	glass	bottles.	I	take	all	plastics	

except	the	tetra-bag	material.”	

o “I	separate	the	materials	 into	basic	types,	but	paper	is	sorted	into	newspaper,	

cardboard,	art	board,	etc.”		

o “There	 are	 probably	 about	 two	 to	 three	 businessmen	 between	 me	 and	 the	

material’s	final	destination.”		

o “There	are	no	fixed	routes,	but	there	are	common	areas	I	collect	from.”		

• On	business	growth	and	challenges:		

o 	“My	business	is	affected	by	the	monsoon;	customers	don’t	call	as	much.”	

o “Every	kabadiwala	is	doing	the	same	work,	some	have	more	storage,	some	have	

less	storage.”		

o “We	 don’t	 know	 if	 the	 price	 for	 materials	 on	 the	 market	 is	 increasing	 or	

decreasing.	Government	should	keep	the	price	stable	so	it	doesn’t	fluctuate	too	

much.	 Dealers’	 rates	 are	 highly	 variable…sometimes	 the	 price	 increases	

drastically.	 If	prices	get	 lower,	we	won’t	pay	 the	 customer	as	much.	Then	 the	

customer	might	not	want	to	use	us.”		

• On	the	municipal	government’s	plastic	ban:		
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o “I’m	getting	more	orders	 for	plastics,	 this	 is	 a	problem.	Plastic	 requires	more	

space,	 so	 I	 have	 to	 travel	 two	 to	 three	 times	 to	 collect	 the	material.	 It’s	 less	

efficient	than	the	more	valuable	or	compact	materials.”		

o 	“Plastic	should	be	banned,	then	more	people	will	use	paper,	and	my	profit	will	

increase.”	

• On	the	daily	job:		

o “I’m	happy	with	my	work.	But	I	would	like	a	larger	quantity	of	materials.	This	

usually	 happens	 during	 school	 vacations	 because	 we	 get	 more	 schoolbook	

materials.”		

o “We	don’t	have	any	problem	[with	the	municipal	government]	because	we	have	

a	proper	shop	to	store	our	materials.”		

	

Interview	10:	Bandra	(D)	

• Background:		

o “I’m	from	Rajasthan,	and	speak	Hindi,	Rajasthani,	Marathi.”		

o “I	work	alone	in	this	shop.”		

• On	materials	collected:		

o “I	collect	copper,	brass,	steel,	aluminum,	paper,	and	plastic.	I	know	10-15	types	

of	plastic	because	of	my	years	of	experience,	but	I	don’t	sort	them	because	they’re	

in	such	low	quantities	and	there’s	not	enough	space.”		

o “The	material	comes	mixed.	If	the	customer	goes	straight	to	the	wholesaler,	the	

wholesaler	has	a	particular	type	that	he	collects.	Some	wholesalers	only	collect	

cardboard,	only	plastic,	or	only	paper.	My	shop	takes	mixed	materials.”		

• On	business	growth	and	challenges:		

o “I’ve	been	working	in	this	area	for	two	years.	Before	this,	I	was	in	Khar	East….I	

was	there	starting	around	nine	years	ago.	The	rent	got	too	high	in	Khar	East	and	

I	found	some	more	business	here,	so	I	moved.”		

o “In	these	two	years,	there’s	been	more	competition.	There	are	about	four	shops	

in	the	immediate	area…I	don’t	have	too	much	work	these	days	because	there	are	

too	many	kabadiwalas	here.”		
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o “I’m	very	much	affected	by	the	monsoon…I	have	to	carry	material	very	carefully	

so	it	doesn’t	get	wet.	If	it	gets	wet,	the	wholesaler	won’t	take	it.	There’s	a	lower	

rate	of	materials	compared	to	other	seasons.”	

o “Every	 [kabadiwala]	 has	 the	 same	 strategies,	 the	 only	 difference	 is	 between	

kabadiwalas	 and	 wholesalers.	 Kabadiwalas	 collect	 everything,	 wholesalers	

collect	only	specific	types	of	materials.”		

o “The	kabadiwalas	on	my	street	have	been	here	15-20	years,	 I	 came	here	only	

recently.”		

• On	the	municipal	government’s	plastic	ban:		

o “I	heard	that	the	BMC	won’t	fine	any	plastic	bags	coming	into	the	kabadiwala	

shop.	The	household	can	either	put	plastic	directly	into	the	dustbin,	or	they	can	

give	it	to	a	kabadiwala.	No	one	knows	the	rules,	the	BMC	might	fine,	might	not.”		

o “Manufacturers	 and	 general	 stores	 can	 still	 use	 plastic	 bags	 because	 of	 this	

three-month	ban.	In	general,	a	plastic	ban	is	better.	If	every	country	did	this,	it	

would	be	good.”		

• On	the	daily	job:		

o “I’d	like	my	job	more	if	I	got	more	profit.”		

o “It	 would	 be	 best	 to	 just	 collect	 metal	 because	 I	 would	 earn	 more,	 but	 the	

collection	is	not	reliable,	so	I	need	to	collect	many	different	materials	to	make	a	

profit.”		

o “Specialization	in	one	material	would	be	good,	but	there	is	a	lot	of	variability	in	

volume.	I	would	not	be	able	to	manage	my	expenses	regularly.”	
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Appendix	2:	Reference	Map	of	Mumbai’s	wards,	with	street	network	
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Appendix	3:	List	of	Recycling	Startups	
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Appendix	4:	Population	distribution	of	Mumbai	Metropolitan	Region	

 
Note:	1	lakh	=	100,000;	1	Cr	=	10	million).	Source:	“Draft	MMR	Plan	Report,	2016-36.”	2016,	16.	
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Appendix	5:	Existing	land	use	in	Mumbai	Metropolitan	Region	

 
Note:	This	map	highlights	built-up	areas	in	most	of	Mumbai	proper.	Source:	“Draft	MMR	Plan	Report,	2016-36.”	

2016,	38.	
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Appendix	6:	Scenario	Overview	
	

Scenario	 Title	 Description	 Hypothesis	to	simulate	in	
model	

Hypothesized	
Processing	
Rate	

A	 Status	Quo	

Kabadiwala	collects	
from	household	and	
sells	up	wholesaler	
chain;	no	or	little	MRF	
activity	

Lower	profit	for	kabadiwala	
since	wholesalers	can	charge	
higher	rates	

Intermediate	

B	 Kabadiwala	+	
MRF	

Kabadiwala	collects	
and	RaddiConnect	
transports	material	to	
MRF	for	processing	

Higher	profit	for	kabadiwala;	
RaddiConnect	pays	kabadiwalas	
directly,	and	kabadiwala	can	
collect	and	process	more	
material	per	week	with	more	
frequent	pickup	times		

High	

	
	

Appendix	7:	Summary	of	Kabadiwala	Profits	
	

Scenario	A:	Status	Quo	 	 Scenario	B:	Kabadiwala	+	MRF	
Summary	for	kabadiwala	 	 Summary	for	kabadiwala	

Weekly	rent	 -₹	3,125	 	 Weekly	rent	 -₹	3,125	
Total	weekly	employment	costs	 -₹	1,800	 	 Total	weekly	employment	costs	 -₹	1,800	
Total	weekly	transport	costs	 -₹	360	 	 Total	weekly	transport	costs	 -₹	360	
Total	cost	of	buying	 -₹	13,680	 	 Total	cost	of	buying	 -₹	13,680	
Total	weekly	sales	revenue	 ₹	21,576	 	 Total	weekly	sales	revenue	 ₹	24,744	
Total	revenue	-	total	costs	 ₹	2,611	 	 Total	revenue	-	total	costs	 ₹	5,779	
	



107 
 

Appendix	8:	Summary	of	Actor	Profits	

Scenario A:  
Status Q

uo 

Kabadiw
ala 

 
 

 
 

 
 

 
 

 
 

M
aterial 

Buy At 
Sell At 

Daily kg from
 

each Household 
Households 

per Trip Daily 
# trips 
daily 

Daily 
Aggregate 

Q
uantity (kg) 

W
eekly 

Aggregate 
Q

uantity (kg) 
G

ross Profit 
per U

nit 
N

et Profit 
per W

eek 
O

verall W
eekly N

et Profit 
for Kabadiw

ala  

Plastic 
₹      12 

₹       20 
2 

1 
10 

20 
120 

₹             8.00 
₹            960 

₹                               4,080 
Paper 

₹      10 
₹       12 

12 
1 

10 
120 

720 
₹             2.00 

₹         1,440 

G
lass 

₹        1 
₹         4 

6 
1 

10 
60 

360 
₹             3.00 

₹         1,080 

M
etal 

₹      80 
₹      00 

0.5 
1 

10 
5 

30 
₹           20.00 

₹            600 
 

 
 

 
 

 
 

 
 

 
 

W
holesalers 

 
 

 
 

 
 

 
 

 
 

M
aterial 

Buy At 
Sell At 

Daily kg from
 

each Kabadiw
ala 

Kabadiw
alas 

per Trip Daily 
# Trips 
Daily 

Total 
Kabadiw

alas 
Reached 

Q
uantity/day 

(kg) 
Q

uantity per 
W

eek (kg) 
G

ross Profit 
per U

nit 
W

eekly N
et Profit for 

each m
aterial pickup 

Plastic 
₹      20 

₹       25 
24 

10 
3 

30 
720 

4,320 
5 

₹                              21,600 

Paper 
₹      12 

₹       14 
144 

10 
3 

30 
4,320 

25,920 
1.5 

₹                              38,880 

G
lass 

₹        4 
₹         5 

72 
10 

3 
30 

2,160 
12,960 

1 
₹                              12,960 

M
etal 

₹    100 
₹    120 

6 
10 

3 
30 

180 
1,080 

20 
₹                              21,600 

 
 

 
 

 
 

 
 

 
 

 
 

Scenario B:  
Kabadiw

ala 
+ M

RF 

Kabadiw
ala 

 
 

 
 

 
 

 
 

 
 

M
aterial 

Buy At 
Sell At 

Daily kg from
 

each Household 
Households 

per Trip Daily 
# Trips 
Daily 

Daily 
Aggregate 

Q
uantity (kg) 

W
eekly 

Aggregate 
Q

uantity (kg) 
G

ross Profit 
per U

nit 
N

et Profit 
per W

eek 
O

verall W
eekly N

et Profit 
for Kabadiw

ala  

Plastic 
₹      12 

₹       25 
2 

1 
10 

20 
120 

₹          13.00 
₹         1,560 

₹                              6,720 
Paper 

₹      10 
₹       14 

12 
1 

10 
120 

720 
₹            3.50 

₹         2,520 

G
lass 

₹        1 
₹         5 

6 
1 

10 
60 

360 
₹            4.00 

₹         1,440 

M
etal 

₹      80 
₹    120 

0.5 
1 

10 
5 

30 
₹          40.00 

₹         1,200 
 

 
 

 
 

 
 

 
 

 
 

RaddiConnect 
 

 
 

 
 

 
 

 
 

 

M
aterial 

Buy At 
Sell At 

Daily kg from
 

each Kabadiw
ala 

Kabadiw
alas 

per Trip Daily 
# Trips 
Daily 

Total 
Kabadiw

alas 
Reached 

Q
uantity per 
Day (kg) 

Q
uantity per 
W

eek (kg) 
G

ross Profit 
per U

nit 
W

eekly N
et Profit for 

each m
aterial pickup 

Plastic 
₹      25 

₹       30 
24 

10 
3 

30 
720 

4,320 
₹           5.00 

₹                            125,305 

Paper 
₹      14 

₹       16 
144 

10 
3 

30 
4,320 

25,920 
₹           2.70 

₹                            393,998 

G
lass 

₹        5 
₹         6 

72 
10 

3 
30 

2,160 
12,960 

₹           1.00 
₹                              64,805 

M
etal 

₹    120 
₹    144 

6 
10 

3 
30 

180 
1,080 

₹         24.00 
₹                            154,560 
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Appendix	9:	Summary	of	Inputs	for	Scenario	A	

Scenario	A:	Status	Quo	

Category Subcategory	 Kabadiwala	Inputs	 Values	 Comments	

Fixed costs Shop	Location	

Ward	 	-	 	H-W,	N,	R-N	

Rent	per	month	(rupees)	 	₹12,500		 Average	across	all	wards	

Size	of	shop	(sq	ft)	 150	 Generally,	shops	are	this	small	size	

Operating 
costs 

Employment	

Number	of	add’l	workers	 1	 Owner's	salary	=	profits;	worker	paid	separately	

Wage	per	worker	per	
week	 	₹		1,800		

While	Maharashtra's	minimum	wage	is	550	rs/day,	workers	
typically	receive	free	room	and	board	in	the	shop,	so	salary	
around	300	rs/day.	6	days	per	week	@	300	rs/day.		

Total	weekly	
employment	costs	 	₹	1,800		 		

Transport	

Number	of	bicycles	 1	 Typical		

Number	of	two-wheelers	 1	 Typical		

Fuel	cost	per	km	 	₹											3		 Two-wheeler	gives	30km/litre;	80	rs/litre	conservatively	

Km	traveled	per	week	 120	 Assuming	2km	per	pickup	
Total	weekly	transport	
costs	 	₹					360		 		

Cost	of	buying	
material	from	
household	

Plastic	 	₹								12		 Typical		

Paper	 	₹								10		 Typical		

Glass	 	₹											1		 Typical		

Metal	 	₹								80		 Typical		
Total	weekly	cost	of	
buying	

	
₹13,680		 		

Variable 
Costs 

Weekly	
incoming	

quantities	(kg)	

Plastic	 144	 Most	collect	hard	plastic;	few	collect	soft	plastic.		
1kg	from	each	household	daily.		

Paper	 864	 Around	10kg	from	each	household	and	about		
10	orders	a	day	

Glass	 432	 Typical		

Metal	 36	 Typical		

Material	prices	
per	kg		

Plastic	 	₹						20		
Wholesaler	profit	margin	typically	1-4x	the	purchase	price	

Paper	 	₹						12		

Glass	 	₹								4		 Wholesaler	profit	margin	typically	1-4x	the	purchase	price;	
glass	sells	at	maximum	4	rs/kg	

Metal	 	₹			100		 Wholesaler	profit	margin	typically	1-4x	the	purchase	price;	
weighted	average	rate	for	all	metals	

Total	weekly	
revenue,	by	
material	

Plastic	 	₹2,880		 		

Paper	 	₹10,368		 		

Glass	 	₹	1,728		 		

Metal	 	₹	3,600		 		

Miscellaneous	items		 	₹3,000		 One-off	electronic	items	or	furniture	to	resell	into	the	
secondhand	market	with	higher	margins	

Total	weekly	sales	
revenue	

	
₹21,576		 		
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Appendix	10:	Summary	of	Inputs	for	Scenario	B	

Scenario	B:	Kabadiwala	+	MRF	

Category Subcategory	 Kabadiwala	Inputs	 Values	 Comments	

Fixed costs Shop	Location	

Ward	 	-	 	H-W,	N,	R-N	

Rent	per	month	(rupees)	 	₹12,500		 Average	across	all	wards	

Size	of	shop	(sq	ft)	 150	 Generally,	shops	are	this	small	size	

Operating 
costs 

Employment	

Number	of	add’l	workers	 1	 Owner's	salary	=	profits;	worker	paid	separately	

Wage	per	worker	per	
week	 	₹		1,800		

While	Maharashtra's	minimum	wage	is	550	rs/day,	workers	
typically	receive	free	room	and	board	in	the	shop,	so	salary	
around	300	rs/day.	6	days	per	week	@	300	rs/day.		

Total	weekly	
employment	costs	 	₹	1,800		 		

Transport	

Number	of	bicycles	 1	 Typical		

Number	of	two-wheelers	 1	 Typical		

Fuel	cost	per	km	 	₹											3		 Two-wheeler	gives	30km/litre;	80	rs/litre	conservatively	

Km	traveled	per	week	 120	 Assuming	2km	per	pickup	
Total	weekly	transport	
costs	 	₹					360		 		

Cost	of	buying	
material	from	
household	

Plastic	 	₹								12		 Typical		

Paper	 	₹								10		 Typical		

Glass	 	₹											1		 Typical		

Metal	 	₹								80		 Typical		
Total	weekly	cost	of	
buying	

	
₹13,680		 		

Variable 
Costs 

Weekly	
incoming	

quantities	(kg)	

Plastic	 144	 Most	collect	hard	plastic;	few	collect	soft	plastic.		
1kg	from	each	household	daily.		

Paper	 864	 Around	10kg	from	each	household	and	about		
10	orders	a	day	

Glass	 432	 Typical		

Metal	 36	 Typical		

Material	prices	
per	kg		

Plastic	 	₹						25		

RC	buying	prices	(@20%	more	than	wholesaler	offer)	

Paper	 	₹		13.50		

Glass	 	₹								5		

Metal	 	₹			120		

Total	weekly	
revenue,	by	
material	

Plastic	 	₹2,880		 		

Paper	 	₹10,368		 		

Glass	 	₹	1,728		 		

Metal	 	₹	3,600		 		

Miscellaneous	items		 	₹3,000		 One-off	electronic	items	or	furniture	to	resell	into	the	
secondhand	market	with	higher	margins	

Total	weekly	sales	
revenue	

	
₹21,576		 		
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Appendix	11:	Estimated	Material	Prices	per	Kg	(Three	Sources)	
	
	 	  

Provided	by	R
addiConnect	
		

	
Provided	by	H

jem
dahl	and	Subram

anian	
		

	
R-S	Survey	

		
K
abadiw

ala	
		

		
	

K
abadiw

ala	
		

		
	
K
abadiw

ala	
		

		

M
aterial	

Buy	At	
Sell	At	

	
M
aterial	

Buy	At	
Sell	At	

	
M
aterial	

Buy	
At	

Sell	
At	

Plastic	
	₹								12		

	₹									20		
	

Plastic	
₹	7-11	

₹	15-16	
	

Plastic	
₹	15	

₹	18	
Paper	

	₹								10		
	₹									12		

	
Paper	

₹	6-11*	
₹	12-13	

	
Paper	

₹	10	
₹	12	

Glass	
	₹											1		

	₹												4		
	

Glass	
N
/A	

N
/A	

	
Glass	

N
/A	

N
/A	

M
etal	

	₹								80		
	₹							100		

	
M
etal	

N
/A	

N
/A	

	
M
etal	

N
/A	

N
/A	

	
 

 
 

 
 

 
 

 
 

 
W
holesalers	

		
		

	
W
holesalers	

		
		

	
 

 
 

M
aterial	

Buy	At	
Sell	At	

	
M
aterial	

Buy	At	
Sell	At	

	
 

 
 

Plastic	
	₹								20		

	₹									25		
	

Plastic	
₹	15-16	

₹	30	
	

 
 

 
Paper	

	₹								12		
	₹									14		

	
Paper	

₹	12-13	
₹	40-50**	

	
 

 
 

Glass	
	₹											4		

	₹												5		
	

Glass	
N
/A	

N
/A	

	
 

 
 

M
etal	

	₹						100		
	₹							120		

	
M
etal	

N
/A	

N
/A	

	
 

 
 

 
*low

er	for	new
spapers,	higher	for	cardboard	

**sold	directly	to	paper	m
ills	



111 
 

Appendix	12:	Trip	Capacities	for	MRFs	and	Wholesalers	
	
	
	
		
	 	

 
Capacity	of	10	Kabadiw

alas	Per	Trip	

Actor	
W
ard	

Total	K
abadiw

alas	
N
um

ber	of	K
abadiw

alas	(Full	
Trip)	

K
abadiw

alas	in	Extra	Trip	

M
R
F	

H
W
-18	

33	
10	

10	
10	

		
		

		
3	

H
W
-17	

33	
10	

10	
10	

		
		

		
3	

N
-36	

46	
10	

10	
10	

10	
		

		
6	

RN
-31	

22	
10	

10	
		

		
		

		
2	

RN
-30	

28	
10	

10	
		

		
		

		
8	

		
		

		
		

		
		

		
		

		
		

W
holesaler	

H
W
	

66	
10	

10	
10	

10	
10	

10	
6	

N	
46	

10	
10	

10	
10	

		
		

6	
RN	

50	
10	

10	
10	

10	
10	

		
0	
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Appendix	13:	Pickup	Quantities	for	MRFs	and	Wholesalers	
	

Pickup	Quantities	(kg)	for	MRF	HW-18	 Kabadiwala:	33	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 660	 660	 660	 Pickup	
	 	 	 	

1,980	

1,540	Plastic	2	
	 	 	

660	 660	 Pickup	
	 	

1,320	

Plastic	3	
	 	 	 	 	

660	 660	 Pickup	 1,320	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 3,960	 Pickup	

	 	 	 	 	 	
3,960	

4,620	

Paper	2	
	

3,960	 Pickup	
	 	 	 	 	

3,960	

Paper	3	
	 	

3,960	 Pickup	
	 	 	 	

3,960	

Paper	4	
	 	 	

3,960	 Pickup	
	 	 	

3,960	

Paper	5	
	 	 	 	

3,960	 Pickup	
	 	

3,960	

Paper	6	
	 	 	 	 	

3,960	 3,960	 Pickup	 7,920	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 1,980	 1,980	 1,980	 Pickup	

	 	 	 	
5,940	

4,620	Glass	2	
	 	 	

1,980	 1,980	 Pickup	
	 	

3,960	

Glass	3	
	 	 	 	 	

1,980	 1,980	 Pickup	 3,960	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 165	 165	 165	 Pickup	

	 	 	 	
495	

578	
		Metal	2	 		 		 		 165	 165	 165	 165	 Pickup	 660	
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Pickup	Quantities	(kg)	for	MRF	HW-17	 Kabadiwala:	33	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 660	 660	 660	 Pickup	
	 	 	 	

1,980	

1,540	Plastic	2	
	 	 	

660	 660	 Pickup	
	 	

1,320	

Plastic	3	
	 	 	 	 	

660	 660	 Pickup	 1,320	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 3,960	 Pickup	

	 	 	 	 	 	
3,960	

4,620	

Paper	2	
	

3,960	 Pickup	
	 	 	 	 	

3,960	

Paper	3	
	 	

3,960	 Pickup	
	 	 	 	

3,960	

Paper	4	
	 	 	

3,960	 Pickup	
	 	 	

3,960	

Paper	5	
	 	 	 	

3,960	 Pickup	
	 	

3,960	

Paper	6	
	 	 	 	 	

3,960	 3,960	 Pickup	 7,920	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 1,980	 1,980	 1,980	 Pickup	

	 	 	 	
5,940	

4,620	Glass	2	
	 	 	

1,980	 1,980	 Pickup	
	 	

3,960	

Glass	3	
	 	 	 	 	

1,980	 1,980	 Pickup	 3,960	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 165	 165	 165	 Pickup	

	 	 	 	
495	

578	
		Metal	2	 		 		 		 165	 165	 165	 165	 Pickup	 660	
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Pickup	Quantities	(kg)	for	MRF	RN-30	 Kabadiwala:	28	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 560	 560	 560	 Pickup	
	 	 	 	

1,680	

1,307	Plastic	2	
	 	 	

560	 560	 Pickup	
	 	

1,120	

Plastic	3	
	 	 	 	 	

560	 560	 Pickup	 1,120	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 3,360	 Pickup	

	 	 	 	 	 	
3,360	

3,920	

Paper	2	
	

3,360	 Pickup	
	 	 	 	 	

3,360	

Paper	3	
	 	

3,360	 Pickup	
	 	 	 	

3,360	

Paper	4	
	 	 	

3,360	 Pickup	
	 	 	

3,360	

Paper	5	
	 	 	 	

3,360	 Pickup	
	 	

3,360	

Paper	6	
	 	 	 	 	

3,360	 3,360	 Pickup	 6,720	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 1,680	 1,680	 1,680	 Pickup	

	 	 	 	
5,040	

3,920	Glass	2	
	 	 	

1,680	 1,680	 Pickup	
	 	

3,360	

Glass	3	
	 	 	 	 	

1,680	 1,680	 Pickup	 3,360	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 140	 140	 140	 Pickup	

	 	 	 	
420	

490	
		Metal	2	 		 		 		 140	 140	 140	 140	 Pickup	 					560	
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Pickup	Quantities	(kg)	for	MRF	RN-31	 Kabadiwala:	22	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 440	 440	 440	 Pickup	
	 	 	 	

1,320	

1,027	Plastic	2	
	 	 	

440	 440	 Pickup	
	 	

880	

Plastic	3	
	 	 	 	 	

440	 440	 Pickup	 880	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 2,640	 Pickup	

	 	 	 	 	 	
2,640	

3,080	

Paper	2	
	

2,640	 Pickup	
	 	 	 	 	

2,640	

Paper	3	
	 	

2,640	 Pickup	
	 	 	 	

2,640	

Paper	4	
	 	 	

2,640	 Pickup	
	 	 	

2,640	

Paper	5	
	 	 	 	

2,640	 Pickup	
	 	

2,640	

Paper	6	
	 	 	 	 	

2,640	 2,640	 Pickup	 5,280	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 1,320	 1,320	 1,320	 Pickup	

	 	 	 	
3,960	

3,080	Glass	2	
	 	 	

1,320	 1,320	 Pickup	
	 	

2,640	

Glass	3	
	 	 	 	 	

1,320	 1,320	 Pickup	 2,640	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 110	 110	 110	 Pickup	

	 	 	 	
330	

385	
		Metal	2	 		 		 		 110	 110	 110	 110	 Pickup	 			440	
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Pickup	Quantities	(kg)	for	MRF	N-36	 Kabadiwala:	46	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 920	 920	 920	 Pickup	
	 	 	 	

2,760	

2,147	Plastic	2	
	 	 	

920	 920	 Pickup	
	 	

1,840	

Plastic	3	
	 	 	 	 	

920	 920	 Pickup	 1,840	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 5,520	 Pickup	

	 	 	 	 	 	
5,520	

6,440	

Paper	2	
	

5,520	 Pickup	
	 	 	 	 	

5,520	

Paper	3	
	 	

5,520	 Pickup	
	 	 	 	

5,520	

Paper	4	
	 	 	

5,520	 Pickup	
	 	 	

5,520	

Paper	5	
	 	 	 	

5,520	 Pickup	
	 	

5,520	

Paper	6	
	 	 	 	 	

5,520	 5,520	 Pickup	 11,040	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 2,760	 2,760	 2,760	 Pickup	

	 	 	 	
8,280	

6,440	Glass	2	
	 	 	

2,760	 2,760	 Pickup	
	 	

5,520	

Glass	3	
	 	 	 	 	

2,760	 2,760	 Pickup	 5,520	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 230	 230	 230	 Pickup	

	 	 	 	
690	

805	
Metal	2	

	 	 	
230	 230	 230	 230	 Pickup	 920	
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Pickup	Quantities	(kg)	for	Wholesaler	HW	 Kabadiwala:	66	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 1,320	 1,320	 1,320	 Pickup	
	 	 	 	

3,960	
4,620	

Plastic	2	
	 	 	

1,320	 1,320	 1,320	 1,320	 Pickup	 5,280	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 7920	 7920	 7920	 Pickup	

	 	 	 	
23,760	

18,480	Paper	2	
	 	 	

7920	 7920	 Pickup	
	 	

15,840	

Paper	3	
	 	 	 	 	

7920	 7920	 Pickup	 15,840	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 3960	 3960	 3960	 Pickup	

	 	 	 	
11,880	

9,240	Glass	2	
	 	 	

3960	 3960	 Pickup	
	 	

7,920	

Glass	3	
	 	 	 	 	

3960	 3960	 Pickup	 7,920	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 330	 330	 330	 Pickup	

	 	 	 	
990	

1,155	
Metal	2	

	 	 	
330	 330	 330	 330	 Pickup	 1,320	

	
Pickup	Quantities	(kg)	for	Wholesaler	N	 Kabadiwala:	46	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 920	 920	 920	 Pickup	
	 	 	 	

2,760	
3,220	

Plastic	2	
	 	 	

920	 920	 920	 920	 Pickup	 3,680	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 5,520	 5,520	 5,520	 Pickup	

	 	 	 	
16,560	

12,880	Paper	2	
	 	 	

5,520	 5,520	 Pickup	
	 	

11,040	

Paper	3	
	 	 	 	 	

5,520	 5,520	 Pickup	 11,040	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 2,760	 2,760	 2,760	 Pickup	

	 	 	 	
8,280	

6,440	Glass	2	
	 	 	

2,760	 2,760	 Pickup	
	 	

5,520	

Glass	3	
	 	 	 	 	

2,760	 2,760	 Pickup	 5,520	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 230	 230	 230	 Pickup	

	 	 	 	
690	

805	
Metal	2	

	 	 	
230	 230	 230	 230	 Pickup	 920	
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Pickup	Quantities	(kg)	for	Wholesaler	RN	 Kabadiwala:	50	

	 Mon	 Tue	 Wed	 Thu	 Fri	 Sat	 Sun	 Mon	
Pickup	

Total	

Pickup	

Average	

Plastic	1	 1,000	 1,000	 1,000	 Pickup	
	 	 	 	

3,000	
3,500	

Plastic	2	
	 	 	

1,000	 1,000	 1,000	 1,000	 Pickup	 4,000	

	 	 	 	 	 	 	 	 	 	 	
Paper	1	 6,000	 6,000	 6,000	 Pickup	

	 	 	 	
18,000	

14,000	Paper	2	
	 	 	

6,000	 6,000	 Pickup	
	 	

12,000	

Paper	3	
	 	 	 	 	

6,000	 6,000	 Pickup	 12,000	

	 	 	 	 	 	 	 	 	 	 	
Glass	1	 3,000	 3,000	 3,000	 Pickup	

	 	 	 	
9,000	

7,000	Glass	2	
	 	 	

3,000	 3,000	 Pickup	
	 	

6,000	

Glass	3	
	 	 	 	 	

3,000	 3,000	 Pickup	 6,000	

	 	 	 	 	 	 	 	 	 	 	
Metal	1	 250	 250	 250	 Pickup	

	 	 	 	
750	

875	
Metal	2	

	 	 	
250	 250	 250	 250	 Pickup	 1,000	
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Appendix	14:	Technical	Notes	
	

Notes	on	Graphics	

Maps	were	produced	using	ArcMap	10,	ArcGIS	Pro,	and	QGIS	3.4-Madeira.		

Charts	were	produced	in	Tableau,	RStudio,	and	Python.		

	

Data	Sources	

Shapefile	 Format	 Source	 Year	

Mumbai	administrative	

ward	boundaries	
Shapefile	 IIT-Bombay	 Unknown	

Mumbai	railways,	roads,	

and	land	uses	
Shapefile	 ML	InfoMap	Pvt	Ltd	 2017	

Mumbai	buildings	 Shapefile	 OpenStreetMap	 2019	

Kabadiwala,	wholesaler,	

MRF	locations	
Shapefile	 Author	 2019	

Mumbai	Census	2011	 Shapefile	 ML	InfoMap	Pvt	Ltd	 2014	
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