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Educating for the end-of-engineered life:
waste, risk and circular economy
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Plastics pollution and circular
economy research group
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PLASTIC WASTE
POLLUTION
CALCULATOR

WASTE GENERATION COLLECTION SYSTEM

Recycled:
7%

Retained at landfill:
34%

Plastic Waste
generation: Loy I

DUMPING OF WASTE TO THE PLASTIC TRANSPORTATION 318,878 t/y ad-
UNCOLLECTED WASTE ENVIRONMENT TO WATERWAYS

Openly burnt:

Mismanaged:

58% Retained on land:

e 2y

Enters waterways:
13%

Waste flows modelled on land, before they reach the aquatic
environment
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Global recycling markets:
plastic waste

A story fer sn pisyar - Chins
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Systems approach to after-use materials
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State of global waste and
resources management



Material with
negative
financial value
to owner

Matter at wrong
place

Potential
hazardousness
(current or
future)

‘Waste’ concept

UNIVERSITY OF LEEDS

Material with
no utility to

All things mixed
up
(heterogeneity)

owner




Source: C Velis
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SDGs and waste management
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‘2 billion people

Waste — Still a Global Challenge in the 21st Century

without sound b gmomreys
Global Waste waste collection’ ‘ -
Management Outlook

\ESS
environmental
burden

¥

Key priority

UN Environment: 2-3 billion people without
basic waste services
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W.1 Access for all W.2 Sto W.3 Achieve
to adequate, safe ) ; IIIO q sustainable and
and affordable dunco_n FONE environmentally sound
solid waste Umping, open management of all
. . burning :
collection services waste, particularly

uFE
14 Sowwe S hazardous waste

1 SUSTAINABLE CITIES' 15 LIFE
ANDCOMMUNITIES ON LAND

Az 8-

Global Waste Management Outlook
Goals 2020
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NO 1ERD
POVERTY HUNGER

P i &

W.5 Halve per capita

. W.4 Reduce waste
W.3 Sustainable & : gen. through DECENT WORKAND global food waste at
ECONOMIC GROWTH 0
the retail and

enV|ronme’ntaIIy ! prevention & the 3Rs
sound mgm’t of all 3 (reduce, reuse, consumer levels and
reduce food losses in

waste, particularly recycle) & thereby
haz. waste create green jobs the supply chain

TARGET 12-3
————

TARGET 124 /

Global Waste Management Outlook
Goals 2030
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SDG 12 targets and indicators
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12.3.1 (a) Food
loss index

12.3: Halve per
capita food
waste and

reduce food loss

12.3.1 (b) food
waste index

By 2030, halve per capita global food waste at the retail and consumer levels reduce food losses along production and supply chains, including
post-harvest losses
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12.4.1: Number of parties to
international multilateral environmental
agreements on hazardous waste, and
Y. _ other chemicals that meet their
12.4: * @  commitments and obligations in
Environmentally " transmitting information as required by
sound each relevant agreement

management of
hazardous
waste 12.4.2: Hazardous waste generated
per capita and proportion of
hazardous waste treated, by type of
treatment

By 2020, achieve the environmentally sound managemewt of chemicals and all wastes throughout their life cycle, in accordance with agreed
international frameworks, and significantly reduce their release to air, water and soil in order to minimize their adverse impacts on human health

and the environment
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12.5: By 2030,

substantially _ _
e liEe e 12.5.1: National recycling rate,

generation through tonnes of material recycled
prevention, (no data available)

reduction,
recycling and reuse

By 2030, substantially reduce waste generation through prevention, reduction, recycling and reuse



Waste

Generation

Waste from Bulk
Users

Waste from
Slums

Waste from

Formal Gollection

@ Burnt in Open
Dumps.

Informal Collection by
Organised ltinerant Buyars|

Farmal Collection

Infarmal Collection in
the Slum Adoption
Scheme

Local Burning of Waste

Littar

&

219

Residential Areas

00>

Litter

+279

[open Burning|

Recycling

1,227

Sorting Rejects
4
36
Sorting Rejects
Qrganised Waste Pickers at
Community Bins
Community Bins to Landfill
5268 Landfill
®
g
s
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£8
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Community Bins to Open Dumps

Open Dumps
NOwWF

534
NOWP at Community Bins.

D Anaerobic Digestion Rejects

Crgani

NOWP 1o Sm
Serap Merchants

Rejects =5
51

Organised Ifinerant Buyars to Sarting Centra
7

Advanced Locality

Management Groups

Informal Callection by

Itinerant Buysrs

Anaerobic Digestion by OIB

Anaerobic
Digestion

327
Composting by OIB Composting

200
Compesting by ALM's

382

Nan-Organised ltinerant Buyers to
Small Scale Scrap Merchants

Waterial
Composted

rate and systems
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Recycling rates around the World
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Solidary Selective Collection and Inclusive Recycling Analysis Tool

CASE STUDY
Hauna, Minas Gerais
- Selective waste coection carmied
te picker cooperative
group COOPERT, under contract
with municpaidy.
- In2015, COOPERT

monthly salary of E647

=i Cities

=
FUNDING
#® BRITISH
#® COUNCIL )
Newton  [NSTITUTIONAL )
E Fund LINKS 0 @

PROJECT PARTNERS

fufus  CINSEA

MINAS n
GERAS  ynivimsiry o Litos

Case Studies
MORE

CASE STUDIES

Around the world, millions of people make a living though
recovering and selling recyclable materials from waste. Whilst
these activities are predominantly found in low and middle income

countries, the informal recycling sector (IRS) also has a notable

presence in high income countries. Over the last few decades,

UNIVERSITY OF LEEDS

BLOG

SoCo tool: Solidary selective collection


https://soco.leeds.ac.uk/
https://soco.leeds.ac.uk/
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Plastics sorted
INn 2016 14 m Mixed PET

B Crystal PP
B PP bucket
W PET

8 m Oil PET
6 M Bottle caps
4 W Coloured HDPE
l I I ® White HDPE
B White plastic

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Tons per Month

B Plastic bags

SoCo project: Cooperative in Brazil - Effective

plastics sorting
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Pathways

pidemio

i Exposures
ogical = Children

studies
Confound {Growth)

ing
E-waste

Acute and
Health-

Waste pickers in Global South: Informal Chronlc care
recycling sector in a circular economy era parmis exposure
f ' waste

Editorial

Informal sector activities are prevalent across the Global South 3. Waste picking, autonomous or arganised, is here to stay and
(less firancially “developed” paris of the world), Waste pickers e thrive in the *foreseeable” urban future. This is partly owing
part the informal sector and often officially referred 1 as the  to the rapid, unplanned urbanisation, mainly in A fica and

(IRS), or IS *scavengers” South East Asia, which is lacking in state-provided infra-
and ‘catadores’! ‘cantoneros’ in South America. Their informaliy  structure, and further encouraged by (local) resource scarcity.
could be vi of the wider socizl i Despite overall increases in gross domestic product (GDP)
system prevailing in their couniries, as well as of the govemance i .
structures and financial activity mode of the waste management  and country socioeconomic disparities continues to drive Occupat'o

nal and
Public
health

Ergono-
mic Infectious
Psycho- diseases

social

Waste picking challenges
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'MUNICIPAL SOLID WASTE (7.6 Billion people)

IRS CURRENT ORGANISED
POLLUTION IRS MASSIVE
REDUCTION PREVENTION

POOL POTENTIAL

I Formal recycling

N Organised IRS pollution prevention + recycling
Recycled by IRS

L2770 AIMSW plastic waste (%)

Supporhng mcluﬁon/ formalisation IRS for
plastics pollution prevention
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Recycling and pollution?



ISWA TASK FORCE

on.Globalisation and Waste Management
PUBLICATIONS

Global recycling markets:
plastic waste

A story for one player - China

A report from the ISWA Task Force on Globalisation and
Waste Management

Author : Costas Velis

EPISWA s M

International Solid Waste Association
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Along with Hong Kong SAR
this activity for the
490/ of the global financial activity
O in plastic scrap imports
Others cm&mum—--
T Chima is the largest importing
Country tor waate piastce
56% G rocenves ot mators vom e
s
Japan 10%
Germany 12%

=l
20 Giobataanon axd Waste Management

Global recycling systems rely on exporis
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Global review on the safer end of
engineered life
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The global review on
Safer End of Engineered Life UNIVERSITY OF LEEDS

Global
material flow

Provide Systematic

foresights literature
into future review

health &
safety (n =15,000
challenges papers)

Identify

Recommend practical
ations for approaches
evidence- to enhance

based action safety &
best practice

~15,000 articles reviewed



The global review on

Safer End of Englneered Life UNIVERSITY OF LEEDS
Sources Receptors
MSW
formal collection

.
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informal collection
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Children are susceptible
because they chew
toys..... and eat mud!
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Inhalation of gaseous,
liquid and solid
substances of concern

Example of potential hazards and pathways toward

sensitive receptors for plastics
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Engineering solutions: YES!

But need maths and quantification
put in socioeconomic context

Inter- and cross-disciplinarity
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Public health — Inclusivity — User
Collection and Provide

Sound

Governance Institutions
& Pro-active

Policies

nvironmen
— Disposal

3Rs -
Reduce, Financial
Reuse, Sustainability
Recycle

Source: Wilson et al., 2012

Integrated sustainable waste management

framework
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WASTE COLLECTION WASTE COLLECTION
EFFICIENCY EFFICIENCY

W ok

762 -
Retained in the * FENECN 1,795

collection system Retained in the

2,632 2 632 collection system

Plastic
WESE]
generated

Plastic
WESE
generated

ﬁﬂﬁ@ Effect of improving collection 3 ISW,

.

TASK FORCE infrastructure / service
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State-of-the-art laboratory facilities for waste characterisation



Modelling
material flows in
(characterisation systems

— processing —
sampling —
uncertainty)

Laboratory

(plant — city —
country —
economy level)

CS3 : Cairo
Global
assessment and
benchmarking

New analytical
tools (assessment

organisational /A Materials and methodologies —
aspects N Vtertace’ indicators) (city — country
level)

SWM interface
1.0

Saocial interface

Approach: With multiple tools — core in environmental
engineering — supported by cross-disciplinary collaborations
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