
School of Civil Engineering
Institute for Resilient Infrastructure (iRI)
Institute for Public Health & Environmental Engineering (iPHEE)

Informal / inclusive recycling in the Global South:
10 challenging ideas

Dr Costas Velis

ORIS Workshop 2016: Urban Waste Problem or Solution?
Belo Horizonte, Brazil

06 July 2016



CERRY: Circular Economy & Resource Recovery

Part of University Theme on
Cities, Sustainable Societies and Infrastructure

University of Leeds: Cross- disciplinary
teams and expertise



Informal sector recycling: A continuum / wide spectrum

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 
uncontrolled autonomous
activities at dumpsites

e.g. Legal and tax-paying 
formal orginisations (co-
operatives, associations)



ISWA Workshop in Buenos Aires 2011



ISWA acknowledged the role and realties of 
inclusive recycling
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UNEP: National Waste Management Strategies



‘Wasteaware’ ISWM benchmark indicators

Coverage:
• Both physical and governance 

aspects
Indicators comprise:
• 4 quantitative + 8 composite 

qualitative
Global applicability: 
• Both ‘South’ & ‘North’

Visualise relative 
performance: 
• Using ‘Traffic lights’ system

Ready to use:
• Tested in 39 cities in all 6 inhabited 

continents

Background R&D 
• Based on ISWM
• Many person-years of development 

since 2009
• Builds on work for UN-Habitat and 

GIZ



Physical indicators: an example

No. Category Indicator Results
1 Public health –

Waste collection

Collection coverage 82%

1Q Quality of waste 
collection service M/H

2 Environmental 
control – waste 
treatment and 

disposal

Controlled disposal 0%

2Q
Environmental quality 

of waste treatment 
and disposal

L/M

3
3Rs – reduce, reuse 

and recycling

Recycling rate < 5%

3Q Quality of 3Rs 
provision L/M
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‘Wasteaware’ city indicators: state of the art



Wasteaware: Waste Generation and 
Social Progress Index (SPI)
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Global waste management outlook



Source: GWMO:
Wasteaware + University of Leeds

GWMO: Wasteaware city-level data
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10 Challenging ideas

IRS can be found all over the world – even in the most affluent 
countries

Politicisation of IRS is local feature in LAC and is not helping 
to achieve win-win solutions 

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

There are limits to what it can achieve regarding recycling 
rates

The “west” has already gone though this process during 1800-
1900
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Wasteaware: formal recycling
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3 necessary conditions for waste picking

Waste 
picking

Waste 
accessible

Waste 
valuable

Willingness 
for job



Wasteaware: informal recycling dominates
around the world…
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10 Challenging ideas

IRS can be found all over the world – even in the most affluent 
countries

Politicisation of IRS is local feature in LAC and is not helping to 
achieve win-win solutions 

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
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Not just about waste!

Waste?

Sustainable 
development

Resources 
management

Energy

Blue/Green 
economy

Governance/
Institutions

Public health

Environmental 
protection
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Some key aspects to consider

Circular
economy

Global 
supply 
chains

Inclusive cities

Recycling 
and services 
performance



Circular economy vision: limits of recycling

Source: Ellen MacArthour Foundation + modified by Ramboll



Circular + green economy?
Any dilemas?

Preservation 
of critical 

finite 
resources

Clean 
material 
cycles –

safe sinks

Maximal 
socioeconomic 

value



Benefit  and cost for whom?
The Paracommons…

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



Complex and volatile globalised markets

Export / import
laws and

enforcement

Reproceccing
capabilities

and material 
needs

National
collection
capacity

Global supply
netwroks

Oil and
primary resins

cost

Technlogical
innovation

Assumentry of
information for 

players



Documentary on past reprocessing plastic 
scrap imports “Deadly waste in China”

See at 2DF:http://www.zdf.de/ZDFmediathek#/beitrag/video/1993090/Die-
Doku:-Tödlicher-Müll-in-China 



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

 

Social F(t) Environmental F(t) Economic (t) Other (t) 

 

 

Image by: JMacPherson, licensed under CC-BY 1.0

https://www.flickr.com/photos/lipstickproject/6372229591
https://creativecommons.org/licenses/by/2.0/
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Recycling: There is a cap depending on recyclability of 
materials and organics separate collection
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A key question

Não é possível exibir esta imagem.

25% of global plastics production is
polypropylene (PP) 

Why PP is one of 
the least recycled polymers?



ISWA Task Force Resource Management
Report No.3 

Costas Velis
Maria Coronado
David Lerpiniere

Resources 
efficiency 

PP

Paper



Technical challenges for closing the PP loops

Variability: materials – products – sectors 

Ineffective collection for recycling

Material and Mechanical recycling limitations

Sorting out pure PP + grades + miscibility

Processing output / rPP standards

Global supply chains – Outlets / prices?

Environmental performance – Inputs & losses



Variability: materials – products – sectors – lifespans 

Materials
Grades

Homo-polymer
Co-polymer
Multi-layer

Wood-plastic composites

Additives:
Fillers

Stabilisers
Inks

Flame retardants

Food / non-food 
grade

Colour:
Black / clear PP

Products

Bottles

Non-Bottles

PTTs:
Pots Tubes Trays

Rigid  /  films

Sectors

Packaging

Electrical and 
electronic

Automotive

Construction

Agriculture

Lifespans

Pack.: < 1 y

WEEE: e.g. 
2-10 y  

ELVs:12-15 y 

Const.:  ca. 
35 y
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Waste sorting 200 y ago in London
Then sanitation era arrived 

(Velis et al., 2009, Waste Management) 

1750s

Demand 
for soil 
improver

1820s

Dust-
yards:
Peak of 
“dust” 
value

1842

Chadwick’s 
sanitary 
report

1850s

Waste 
management 
cost exceeds 
dust trade 
profits

1890s

Mechanisation 
of dust-yards 
(first Material 
Recycling 
Factories)



But today we have different technologies and 
ideological framework

Circular
economy

Global 
supply 
chains

Inclusive cities

Recycling 
and services 
performance



High-tech, mechanised
Materials recycling facility (MRF)



10 Challenging ideas

Waste pickers cannot be empowered without understanding material 
properties, secondary material supply chains

Recycling is vulnerable: no effective ‘safety networks’ for formal 
recycling business: how IRS will be more competitive?

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

6

7

8

9

10



 

    
         

East England
East Midlands

Greater London
North East

North West
South East

South West
West Midlands

Yorkshire and Humber
4000

8000

12000

16000

20000

24000

28000

W
as

te
 p

la
st

ic
s 

co
lle

ct
ed

 f
or

 r
ec

yc
lin

g 
(t

)

 BS plastics (source separated)
 BS plastics (comminlged)
 HWRC plastics (source separated)
 HWRC plastics (commingled)
 KS plastics (source separated)
 KS plastics (comminlged)

England UK – collection of plastics for recycling

Source: University of Leeds



 

    
         

Ea
st

 E
ng

la
nd

Ea
st

 M
id

la
nd

s

G
re

at
er

 L
on

do
n

N
or

th
 E

as
t

N
or

th
 W

es
t

So
ut

h 
Ea

st

So
ut

h 
W

es
t

W
es

t M
id

la
nd

s

Yo
rk

sh
ire

 a
nd

 H
um

be
r0

500

1000

1500

2000

2500

3000

3500

Pl
as

tic
s 

se
nt

 to
 re

pr
oc

es
so

rs
 (t

)

 Other plastics
 Mixed plastic bottles
 HDPE sent to reprocessors
 LDPE
 PET
 Mixed plastics (bottles and others)

Source: University of Leeds

England UK – collection of plastics for recycling



Operational interfaces for the inclusive recycling

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

In India: adapted 
and applied by



A. Solid Waste 
Management interface

B. Materials & value 
chain interface

C. Social interface

O. Organisation and  
empowerment
(underpinning basis)

• Financial 
sustainability

• Access to waste
• Improve  quality 

of materials / 
waste at source

Systems description of informal recycling sector



Visualisation tool for inclusive recycling initiatives
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SWM only one part of a circular economy…

New 
Materials 
Products 

Manufac
ture

Retail 
Consume 

Use

Collect
Sort

Re-
process

Needs
Wants
Rules



Meaning / role of “recycling”: Recycling 
vs. primary raw material substtuton

Collection for recycling = 
“recycling”

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

Specialised reprocessing 
(mechanical – thermal –
chemical)

Substitution of primary raw 
material – equivalent functionality

Goal

Basis -
NOT 
Goal

Least 
consid
ered

Focus 
to date



ISWA Globalisation and Waste Management:
local actions – global implications
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Waste pickers cannot be empowered without understanding material 
properties, secondary material supply chains

Recycling is vulnerable: no effective ‘safety networks’ for formal 
recycling business: how IRS will be more competitive?

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
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Barriers to recycling in global North/West

• 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)

• Quality of materials

• Quantity of recovered material



How about EPR (Extended producer 
responsibility)?



10 Challenging ideas

Waste pickers cannot be empowered without understanding material 
properties, secondary material supply chains

Recycling is vulnerable: no effective ‘safety networks’ for formal 
recycling business: how IRS will be more competitive?

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

6

7

8

9

10



GWMO:
Typical net cost for key systems parts

Collection: Up to 30% of total net costs for high income –
BUT: assuming high level of treatment and disposal 



GWMO: SWM: Affordability

• 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)

• As income levels rise, more sophisticated technologies generally 
become more affordable

• Upper limit on affordability of 1% of the GDP/GNI per capita
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Some ongoing research…

UK- Brazil: Costing 
methodology for inclusive 

recycling

Buenos Aires
Argentina:

Following the informal 
sector plastic scrap supply 

chain formal to global
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3 necessary conditions for waste picking

Waste 
picking

Waste 
accessible

Waste 
valuable

Willingness 
for job



Waste and children...

Copywrite: David Paul Morris
Web: 

http://davidpaulmorris.com/#/portfolio/sto
ries/payatas-dumpsite-child-

labor/PAYATAS017DPM

Payatas Philippines, young 
boys working

“New site has opened 
nearby Smokey 

Mountain after it has 
been discontinued as a 

dump site”

Image by: Paul Jeffrey 
Source: New World Outlook 

Web: http://gbgm-
umc.org/global_news/full_article.cfm?arti

cleid=3470

Dandora dumpsite, 
Nairobi

Photo: Lameck Nyagudi
Web: 

http://www.africanews.com/site/V
an_Nistelrooy_at_Nairobi_dump_

site/list_messages/17449



Africa-EU research collaboration. Can basic services 
combined with resoruce recovery?



Waste picking and processing of 
WEEE and health

ISR + 
Health

Hazards
Pathways
Exposures

Children  
(Growth)

E-waste
Healthcare 

waste

Occupatio
nal and 
Public 
health

Infectious 
diseases

Ergonomi
c 

Psychoso
cial

PTES
POPs

Acute and 
chronic 

exposure

Epidemiol
ogical 

studies 
Confoundi

ng 



A data set
for each region

Stage in the (W)EEE-Cycle

Consumptio
n

Collectio
n

Recovery 
of 

Function

Recovery of 
Materials

Dispos
al

Total 
system

Fi
el

d 
of

 In
fo

rm
at

io
n

Goals of WEEE-
Management

(W)EEE-characteristics

Treatment options

Secondary resources

Environment & Health

Regional characteristics

Costs

% GDP

Stakeholder issues

Other issues

E-waste toolkit: Knowlwgde Base
(KB: TU Vienna – Website: UoL)



Waste, recycling and governance…

Quality of 
SWM

services

Quality of 
local 

authority 
governance

(and 
governability

?)



The practical way forward…

Establish the 
baseline 
situation

Agree on 
long term 
high level 

goals

Build on 
reality (limits 
of recycling)

EPR can be 
part of the 
solution

Optimise 
waste and 
resources 

management



Dr Costas Velis 
c.velis@leeds.ac.uk

Thank you for listening!!
Muito Obrigado!!

School of Civil Engineering
Institute for Resilient Infrastructure (iRI)
Institute for Public Health & Environmental Engineering (iPHEE)

With many thanks to 
my research team, 

students, collaborators 
and ORIS

mailto:c.velis@leeds.ac.uk
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