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Informal sector recycling: A continuum / wide spectrum
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Partially misleading terminology

Definition from a 2006 GTZ study (Wehenpohl et al. 2007; Scheinberg et al. 2010):

‘the informal solid waste sector refers to individuals or enterprises who are
Involved in recycling and waste management activities but are not sponsored,
financed, recognised or allowed by the formal solid waste authorities, or who
operate in violation of or in competition with formal authorities’.

e.g. Completely e.g. Legal and tax-paying
uncontrolled autonomous formal orginisations (co-
activities at dumpsites operatives, associations)
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ISWA acknowledged the role and realties of
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Integrated Sustainable Waste

Management Framework

Collection

— Disposal

3Rs —

Recycle
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& Pro-active
Policies

Source: Wilson et al., 2012



UNEP: National Waste Management Strategies
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GUIDELINES FOR NATIONAL
WasTe MANAGEMENT
STRATEGIES
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‘Wasteaware’ ISWM benchmark indicators

Coverage:
* Both physical and governance
aspects

Indicators comprise:
« 4 guantitative + 8 composite
gualitative

Global applicability:
 Both ‘South’ & ‘North’

Visualise relative
performance:

« Using ‘Traffic lights’ system )

Ready to use:

 Tested in 39 cities in all 6 inhabited
continents

W: Waste
Related Data

1: Public health -
Collection

4: Inclusivity — User
and Provider

S: Financial

Governance Sustalnability

6: Sound
Institutions
& Pro-active
Policies

B: Background
Information

Background R&D

Based on ISWM

Many person-years of development
since 2009

Builds on work for UN-Habitat and
GlZ



Physical indicators: an example
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Collection coverage  82%

Public health — |
10 Waste collection Quality of waste M/H
collection service
Environmental Controlled disposal 0%
control —waste  enyironmental quality =—
treatment and of waste treatment LIM =
disposal and disposal —
Recycling rate < 5%

3Rs — reduce, reuse

and recycling Quality of 3Rs
provision

L/M



‘Wasteaware’ city indicators: state of the art
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Wasteaware: Waste Generation and
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Social Progress Index (SPI)
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Global waste management outlook —

Editorial Team
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Global waste management outlook
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Global Waste Management Outlook (GWMO)
WASTE — STILL A GLOBAL CHALLENGE IN THE 21st CENTURY
s The GWMO at a glance EE——

[ e heig

s e
[}

Pt e

Worldhwide quantities
inereasing

' | Lowsr- incoms cilis in Alrics a1 Asis
-1 will doulie their solid waets panaration
Wighin 15-20 yesre

I

Global Waste
Management Outlook

e

Summary for Decision-Makers

Pubilic health impacts of uncolleclsd wasls
= Gazirointesing and respiralory infeclions, pariculary in children
= Bleckad drains aggravals foods and sprsad infeclious disesses

Cost of inaction by sdclaly axcesds
the finamcial cost of proper wasls
management by & Ectes of 5-10

Environmantal impacts of 0pan Sumsging am biming * Healfs impacts
= Savere |end peilution end frestwatier, Qroundwalr snd sea poluten Lot productiity

* Local air pelleon and greenibcuse gas emissions

ﬁ-sstz‘mfcanmﬂl.rﬂgﬁ Nlul I'ﬁﬂmlw A i e workd
7-10 billion bennes: . * Poputalion continues o grow
of 2aikd waste o rtan I | | | = WSgration from nural i uban ansss
hesssholdl, cormen iz, | } } =T Wase per persan incleatis
Industry nd eonstruction ol | - 1 comumption s

Pulbilic health prierity

waste collecton o 100% -
of the rten popukation !

Environmental priority
= Azhikeve 1 00% contrelied

* Eliwirale cgen dumps
and tuming P

ecycheg mwin 3y lacome leved

=
a ———,
s L P8I

Wasls prevention is key

P g g v g

My developing countries fave made good progress on colection coverage
= Exiznd minicial salid and controlled disposal since 1900 Data shown for sskecled cifes in 2012

Fuood damage
-mgawmﬁmmdmnm

1 - {

Developing couniries often have good recycing
rates dee o Se infomal sechor

Divelaped counriss have ehill pise in Me fast
20-30 wears from 2 low bess

s (redce, Fediss, PecyCie) cut e iestment
nesded in sound ireatment and depoad tecilies

(Ciles in developing couniries sre already suggling o cope

Decioupie gowth in wasts hom

WA Wste — Nl Quantifies of Waste 308 Epecisd 1o orow Bemomic growth
Prevention of the 1.3 billion kanes of heod wasts genarated I‘MO;:N waghs iuﬂru':d L]
per s demourhed ook 5ave business workswise s dreds 2 7
he wer % 0% of Intal worldwids of billions of dollars B3ch y8ar on raw .r{&._, -Lﬂf
[rEEhA UGS [ At a0 malerisl, ensegy and lsbour osts i
ENERTAMEAT tential impact 2906 L u
pr—y :m-:mdm m. A clean city is a successhul city . x“““‘.""
man o * i ey, plisssant s sale place 10 v =M™ ﬂmmmmm
e s » i, good placs i busitess ared st s iy
i et L sramic devalapment in
® Fosles 4 samse of comsiniy snd .
the econony: 15-20% 4 poar neighEoumonss: of
] the worlds pocrest cities

Reesquines good govermance




GWMO: Wasteaware city-level data
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Source: GWMO:
Wasteaware + University of Leeds
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Wasteaware: Recycling — Cultural clusters
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10 Challenging ideas
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2

Focusing only on inclusion/ livelihood preservation is not a
sustainable strategy: new ‘circular economy’ framework

a There are limits to what it can achieve regarding recycling
rates

1900

e The “west” has already gone though this process during 1800-



Wasteaware: formal recycling
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3 necessary conditions for waste picking

o
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Waste
picking

Willingness Waste
for job valuable
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10 Challenging ideas
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2

Focusing only on inclusion/ livelihood preservation alone is not
a sustainable strategy: new ‘circular economy’ framework

a There are limits to what it can achieve regarding recycling rates

e The “west” has already gone though this process during 1800-1900



Not just about waste!
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Sustainable
development

Environmental Resources
protection management
\Waste”
Public health Energy
Governance/ Blue/Green
Institutions economy



10 Challenging ideas
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Focusing only on inclusion/ livelihood preservation alone is not
a sustainable strategy: new ‘circular economy’ framework

a There are limits to what it can achieve regarding recycling rates

e The “west” has already gone though this process during 1800-1900



Some key aspects to consider
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Circular
economy
Recycling Global
and services -l supply
performance chains

Inclusive cities



Circular economy vision: limits of recycling
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Mining,/Materials
I'I"I'lI'ILIf'It'lUrII'IL]

J,l

F 1l/lr am,

~ PEyGr 35-95

Bottom ash as
fill material in

construction

Hazardous
nponents
== Biogenic matter is | jtes 'IrJ||1

=== Non-biogenic mattes viosphere Landfill Source: Ellen MacArthour Foundation + modified by Ramboll




Circular + green economy?
Any dilemas?

UNIVERSITY OF LEED

Preservation
of critical
finite
resources

Maximal
socloeconomic
value

Clean
material
cycles —

safe‘sy



Benefit and cost for whom?

The Paracommons... UNIVERSITY OF LEED

An apple-eater leaves quite a bit of apple flesh on the core which goes to waste:
""""""" ~—— - Householder (proprietor system)

_/"_‘i"- City dump picker (neighbour system)
- Compost to apple trees (common pool)
- Electricity generation (wider economy)

Apple on tree; Apple being Apple core is The city dump picker ‘sees’ his core
core inside eaten at home discarded further up the chain but has no control

In the future, perhaps the apple is more expensive, or her new partner has different
views on wastage; here the householder eats the whole apple minus the stalk:

- Householder (proprietor system)
7 Q- City dump picker (neighbour system)
B @ Compost to apple trees (common pool)
- Electricity generation (wider economy)

In the future, perhaps due to a recycling or composting scheme, householder keeps the
apple core as organic composting waste. The seeds germinate into new apple trees.

- Householder (proprietor system)

- City dump picker (neighbour system)
c m m /\y - Compost to apple trees (common pool)

- Electricity generation (wider economy)

In the future, a new household-waste electricity generator is built. The garbageis
sorted, collected and the apple core is turnedinto electricity for the wider economy:

( - Householder (proprietor system)
@- City dump picker (neighbour system)
) 3 - Compost to apple trees (common pool)
\ - Electricity generation (wider economy)

Source: Bruce Lankford http://brucelankford.org.uk/research/paracommons/

-
- ~
- -

-
- -
-



http://brucelankford.org.uk/
http://brucelankford.org.uk/research/paracommons/

ISWA Globalisation and Waste Management:

local actions — global implications

| recycling markets:
hlastic waste

A story for one player - China

A report from the ISW,

(e
Wi

ETISWA e

Intermational Solid Waste Association UNIVERSITY OF LEEDS

ISWA TASK FORCE

on.Globalisation and Waste Management
PUBLICATIONS

20

hers ( .}

Hong Kong SAR: serves
Hong Kong SAR

Thailand
Japan f
Germany

The Philippines 455 =)
USA 426
Others 2972

China is the dominant global player (importer)

Along with Hong Kong SAR

this activity accounts for the EU-27 praduc
490/ of the global financial activity { post-consun
O in plastic scrap imports
: B87%
Others China ﬂ of the global market China and

Heng Kong
China Is the largest importing
country for waste plastics

.
46%
hin RS 6.5M oty 2.6M
56% Otiha ceceles mos! meloriel from & tonnes tonnes
o
rat collected for @e

recycling 3.0M tonnes

plastics collected for recycling
Global demand for plastic
scrap was recently predicted
by Péyry to reach

- . 85Mt [ 2008 P 2012

by 2020, fueled also by Between 2006 and 2012 plastic waste imports
712 018 2020 continued growth in China in China increased from [N to

Europe (EU-27) exports m of all the post-consumer

wt. exported to China + Hong Kong SAR



Complex and volatile globalised markets

UNIVERSITY OF LEED

Oil and
primary resins @

National
collection
capacity

Global supply
netwroks

Technlogical
innovation

Assumentry of
@ information for
players




Documentary on past reprocessing plastic

scrap imports “Deadly waste in China” |\ versity oF LEED
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video/1993090/Die-

Doku:-Todlicher-Mull-in-China




C-VORR: multiple-value dimensions
systems and concurrent approach

UNIVERSITY OF LEED
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https://www.flickr.com/photos/lipstickproject/6372229591
https://creativecommons.org/licenses/by/2.0/

10 Challenging ideas
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Focusing only on inclusion/ livelihood preservation alone is not
a sustainable strategy: new ‘circular economy’ framework

There are limits to what it can achieve regarding recycling rates

e The “west” has already gone though this process during 1800-1900
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A key guestion

UNIVERSITY OF LEED

Why PP is one of
the least recycled polymers?




ISWA Task Force Resource Management

Report No.3

UNIVERSITY OF LEEDS

CIRCULAR
ECONOMY:

CLOSING
THE
LOOPS

Costas Velis
Maria Coronado
David Lerpiniere

2 ISWA




Technical challenges for closing the PP loops

UNIVERSITY OF LEED

‘ Material and Mechanical recycling limitations

. Sorting out pure PP + grades + miscibility

‘ Processing output / rPP standards

. Global supply chains — Outlets / prices?

‘ Environmental performance — Inputs & losses
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Materials

Products Sectors Lifespans
Grades

Packaging Pack.: <1y

Electrical and

electronic WEEE: e.g.
2-10y

Automotive

PTTs: :
Pots Tubes Trays : SV
Construction

: Const.: ca.
Agriculture 35y

Rigid / films




10 Challenging ideas
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Focusing only on inclusion/ livelihood preservation alone is not
a sustainable strategy: new ‘circular economy’ framework

a There are limits to what it can achieve regarding recycling rates

e The “west” has already gone though this process during 1800-1900



Waste sorting 200 y ago in London

Then arrived
Demand Chadwick’s Mechanisation
for soil sanitary of dust-yards
improver report (first Material
Recycling
Factories)

1750s1820s 1842 1850s 1890s

Dust-
yards:
Peak of
“dust”
value

Waste
management
cost exceeds
dust trade
profits

(Velis et al.,

2009, Waste Management)

VIEW OF A T YARD.
1From o Stefeh tabm on the gpol)

CENTENARY HISTORY OF
WASTE AND WASTE MANAGERS
IN LONDON AND SOUTH EAST
ENGLAND

Y@ The Chartered Institution
¥ of Wastes Management




But today we have different technologies and

-
1

ideological framework
UNIVERSITY OF LEEDS

Circular
economy

‘ Global

Recycling
and services supply
performance chains

Inclusive cities



High-tech, mechanised
Materials recycling facility (MRF)
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10 Challenging ideas
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Waste is a negative economy — one could ask: ‘if waste pickers
get the best materials, who will pay the increased cost’?

The cost of externalities is largely unknown

What about those not willing to enter cooperatives? Long-term
poverty eradication




Waste plastics collected for recycling (t)
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England UK — collection of plastics for recycling

Plastics sent to reprocessors (t)

3500

3000 1

25001

2000 1

1500

1000 1

500t

o

UNIVERSITY OF LEED

‘£ Other plastics
[””] Mixed plastic bottles
HDPE sent to reprocessors

[] LDPE

PET

Mixed plastics (bottles and others)

East England

East Midlands
Greater London

North East
North West

South East
South West

Source: University of Leeds

West Midlands

Yorkshire and Humber



Operational interfaces for the inclusive recycling

o

UNIVERSITY OF LEED

AN
Original Article wmér

Waste Management & Research
3019] Supplement 43-64

An analytical framework and tool (‘/nteRa’)  cmesumorci o

Reprints and permission:

for integrating the informal recycling sagepub.co.ukjournalsPermmissions.

DOI: 10.1177/073424 2X1 2454934

sector in waste and resource management gézgpémm
systems in developing countries

Costas A Velis'2, David C Wilson2, Ondina Rocca?, Stephen R Smithz, T-%
Antonis Mavropoulos?® and Chris R Cheeseman? In In d 1a. ad apted
and applied by

Waste Management & Research:

Florence Congress Issue
Obtain from: http://wmr.sagepub.com/
Or e-mail: c.velis@leeds.ac.uk

P35 CHINTAN

S i Al

EMVIRONMENTAL RESEARCH
AND ACTION GROUP



Systems description of informal recycling sector
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,/ e Financial
V4

A Solid Waste K sustainability
Management interface

B. Materials & value \

» Access to waste chain interface

« Improve. guality
of materials /
. Wwaste at sourceg
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\ C. Social interface



Visualisation tool for inclusive recycling initiatives
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CS3 : Cairo
SWM interface
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Organisational g% Materials and
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aspects
interface
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SWM only one part of a circular economy...
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Meaning / role of “recycling”. Recycling

vS. primary raw material substtuton S HTE T

O
o®
e
4. i F
AL B Least
Srr 4 _
Goal % 3 consid

ered

(mechanical — thermal —
chemical)

] Separation
(At source — MRFs — post EfW )
(Manual vs. mechanised)

Focus

Collection for recycling =
“recycling” to date




ISWA Globalisation and Waste Management:

local actions — global implications

| recycling markets:
hlastic waste

A story for one player - China
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10 Challenging ideas
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v

get the best materials, who will pay the increased cost’?

e The cost of externalities is largely unknown

What about those not willing to enter cooperatives? Long-term

e Waste is a negative economy — one could ask: ‘if waste pickers

poverty eradication




Barriers to recycling in global North/West

UNIVERSITY OF LEED

« High cost of infrastructure

« High cost of collection / separation systems for recyclable

materials
« Lack of public participation

» Unstable prices for materials (particularly internationally

traded materials)
e Quality of materials

e Quantity of recovered material



How about EPR (Extended producer

)

responsibility)? UNIVERSITY OF LEED
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10 Challenging ideas

UNIVERSITY OF LEED

Waste is a negative economy — one could ask: ‘if waste pickers
get the best materials, who will pay the increased cost’?

The cost of externalities is largely unknown

What about those not willing to enter cooperatives/associations?
Long-term poverty eradication




GWMO:
Typical net cost for key systems parts

LOW

LOWER

o

UNIVERSITY OF LEED

UPPER

e R
COUNTRIES | INCOME INCOME
Income (GNI/capita) 2006 <876 USD 876-3465 |3466-10725| >10725USD
USD USD
Waste generation (kg/cap/yr) 220 290 420 780
Collection coverage' 43% 68% 85% 98%

(percent of households served)

Cost of Collection and Disposal (USD/tonne)

Collection 20-50 30-75 40-90 85-250
Sanitary landfill 10-30 15-40 29-65 40-100
Open dumping 2-8 3-10 NA NA

Composting 9-30 10-40 20-75 35-90
Waste-to-energy incineration NA 40-100 60-150 70-200
Anaerobic digestion NA 20-80 20-100 695-150

Collection: Up to 30% of total net costs for high income —

BUT: assuming high level of treatment and disposal




GWMO: SWM: Affordability

UNIVERSITY OF LEED

« Combined net costs for unit operations: icl. investment and operating
costs, minus: resource recovery revenues

 Unit costs increase with income level (higher costs of personnel and
compliance + more stringent environmental regulations)

« Asincome levels rise, more sophisticated technologies generally
become more affordable

 Upper limit on affordability of 1% of the GDP/GNI per capita

PART B: RESEARCH STUDY COMPARING LOW LOWER UPPER HIGH

ALTERNATIVE TECHNOLOGIES INCOME MIDDLE MIDDLE INCOME
(2012 DATA)*™ COUNTRIES | INCOME INCOME | COUNTRIES

GDP [USD/capita/year] <2700 2700-5400 | 5400-8100 | 34000-41000

PART C: CALCULATED FOR GWMO'® UPPER LIMIT ON AFFORDABILITY

CALCULATED AT 1% OF GNI'” (USD/TONNE)

Affordability limit for total cost of solid

waste management <40 40-120 120-235 > 295
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Waste is a negative economy — one could ask: ‘if waste pickers
get the best materials, who will pay the increased cost’?

The cost of externalities is largely unknown

What about those not willing to enter cooperatives? Long-term
poverty eradication — along with sector transformation




Some ongoing research...
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e The cost of externalities is largely unknown

e Waste is a negative economy — one could ask: ‘if waste pickers

What about those not willing to enter cooperatives? Long-term
poverty eradication — along with sector transformation



3 necessary conditions for waste picking
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Willingness Waste
for job valuable




Waste and children...

s

Photo: Lameck Nyagudi
Web:

http://www.africanews.com/site/V
an_Nistelrooy_at_Nairobi_dump__
site/list_messages/17449

el o

T el

Payatas Phiii‘ppines, young
boys working

Copywrite: David Paul Morris
Web:
http://davidpaulmorris.com/#/portfolio/sto
ries/payatas-dumpsite-child-
labor/PAYATASO017DPM

Image by: Paul Jeffrey
Source: New World Outlook
Web: http://gbgm-
umc.org/global_news/full_article.cfm?arti
cleid=3470

nearby Smokey
Mountain after it has
been discontinued as a
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Africa-EU research collaboration. Can basic service s
combined with resoruce recovery?
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Waste picking and processing of
WEEE and health
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E-waste toolkit: Knowlwgde Base

(KB TU Vienna B WebSite: UOL) UNIVERSITY OF LEE[;

Stage in the (W)EEE-Cycle
A data set J W) Y

for each region Consumptio | Collectio Reccc))]:/ery Recovery of Dispos | Total
n n Eunction Materials al system

Field of Information

Abidjan District Johannesburg Vienna Region Of Great Porto

Stakeholder issues

Other issues



Waste, recycling and governance...

UNIVERSITY OF LEEDS

Quality of
local

authority

SWM governance

services (and

governabllity
?)
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Quality of



The practical way forward...
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School of Civil Engineering

Institute for Resilient Infrastructure (iRI)
Institute for Public Health & Environmental Engineering (iPHEE) UNIVERSITY OF LEEDS

Thank you for listening!!
Muito Obrigado!!

With many thanks to
my research team,
students, collaborators
and ORIS

OBSERVATORIO DA
RECICLAGEM INCLUSIVA
ESOUDARIA

Fstutes e Pespuins

Dr Costas Velis

c.velis@leeds.ac.uk
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