Children and digital
dumpsites

E-waste exposure and
child health

XY, World Health
rganization

o







Children and digital
dumpsites

E-waste exposure and
child health

I,,‘\\ World Health
&8 Organization

P



Children and digital dumpsites: e-waste exposure and child health

ISBN 978-92-4-002390-1 (electronic version)
ISBN 978-92-4-002391-8 (print version)

© World Health Organization 2021

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 1GO licence (CC BY-NC-SA 3.0 1GO; https://
creativecommons.org/licenses/by-nc-sa/3.0/igo).

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, provided the work is appropriately cited, as indicated below.
In any use of this work, there should be no suggestion that WHO endorses any specific organization, products or services. The use of the WHO logo is not permitted. If you
adapt the work, then you must license your work under the same or equivalent Creative Commons licence. If you create a translation of this work, you should add the
following disclaimer along with the suggested citation: “This translation was not created by the World Health Organization (WHO). WHO is not responsible for the content
oraccuracy of this translation. The original English edition shall be the binding and authentic edition”.

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules of the World Intellectual Property Organization
(http://www.wipo.int/amc/en/mediation/rules/).

Suggested citation. Children and digital dumpsites: e-waste exposure and child health. Geneva: World Health Organization; 2021. Licence: CC BY-NC-SA 3.0 1GO.
Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests for commercial use and queries on rights and
licensing, see http://www.who.int/about/licensing.

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, figures orimages, it is your responsibility to determine
whether permission is needed for that reuse and to obtain permission from the copyright holder. The risk of claims resulting from infringement of any third-party-owned
component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on the
part of WHO concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and
dashed lines on maps represent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’products does not imply that they are endorsed or recommended by WHO in preference to others of a similar
nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the published material is being distributed without
warranty of any kind, either expressed or implied. The responsibility for the interpretation and use of the material lies with the reader. In no event shall WHO be liable for
damages arising from its use.

Design and layout by L'V Com Sarl


https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
http://www.wipo.int/amc/en/mediation/rules/
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
http://apps.who.int/iris
http://apps.who.int/bookorders
http://www.who.int/about/licensing

Contents

Preface

Acknowledgements

Abbreviations

Glossary

Executive summary

1.

E-waste trends, settings and exposure pathways

Dwih =

1.5

1.6

2.1
22
23
24
2.5
2.6
2.7
2.8
29
2.10

2.11

E-waste trends. . ... ...
E-waste seftings: an overview .. ...
Women and children at risk: how many? ... .. .
Pathways of environmental exposure: workplaces, homes and communities . . . ..
1.4.1 Children’s exposure as labourers in waste sites ... ... ..
1.4.2 Children’s exposure in home settings, and via family members . ... ..
1.4.3 Community environmental exposure .. ... ...
1.4.4 Mapping key toxicants, exposure pathways and toxic effects . ... ... . ..
Physiological routes of exposure ... ... ... . ...
1.5.1 Ingestion. .
1.5.2 Inhalation. .. ...
1.5.3 Transplacental exposure. . ... ...
1.5.4 Dermal exposure. ... ...
Children’s special vulnerability and susceptibility .. ............ .. ... ... . ... ..

Injuries and shortterm effects. ... ... ... ...
Adverse neonatal outcomes. .. ... ...
Growth
Neurodevelopment, learning and behavioural outcomes ........ . ... ...
Immune system function. .. ...
Thyroid function. ..
Lung function, respiratory symptoms and asthma. ... ... ...
Cardiovascular health . ...
Other health outcomes . ... ...
Mechanisms of action .. ... ...
2.10.1 DNA DOMAQGE. .. ...
2.10.2 Gene expression ... ..
2.10.3 Oxidative stress . ... ... ..
Evidence about health impacts of exposure to specific chemicals

foundin e-waste ... .

Vi

viii

Xi

Xii



iv

CHILDREN AND DIGITAL DUMPSITES: E-WASTE EXPOSURE AND CHILD HEALTH

3.1 Global, regional and national policy agendas: acting together. ... ... ... .
3.2 Improving surveillance and assessment of trends in e-waste exposure
and healthimpacts. .. ...
3.3 Risk reduction to mitigate health impacts
3.3.1 Elimination of child labour ... ... ... .
3.3.2 Sound occupational healthmeasures. . ... ... ... ... . ... ... ... . ... ..
3.3.3 Reducing e-waste production in health facilities and related health risks. .
3.4 Building health sector capacity at the grass-rootslevel ... .. ... .. . .
3.4.1 Becoming informed and raising awareness. . ............... ...
3.4.2 Recognize health effects of exposure and prescribe solutions. . ... ... ..
3.4.3 Lobby policy-makers at local and district levels
3.5 Action research

4.1 Role of WHO in protecting children from e-waste .. ... ... ... ... . .
4.2 Action in the context of the SDGs: climate and health agendas
4.3 Rights-based approach to child health

Annex 1. Literature review methods

Annex 2. Estimates of numbers of waste and e-waste workers, including women and
children

Annex 3. Country data tables
Photos

Web Annex. Literature review on the health effects of exposure to e-waste:
https://apps.who.int/iris/bitstream/handle/10665/341696/9789240024106-eng.pdf

73

76

86


https://apps.who.int/iris/bitstream/handle/10665/341696/9789240024106-eng.pdf

Boxes

Box 1.1
Box 1.2

Box 3.1

Box 3.2
Box 3.3
Box 3.4
Box 3.5
Box 3.6
Box 3.7
Box 3.8
Box 3.9
Box 3.10

Box 4.1
Box 4.2

Box 4.3

Figures

Figure 1.1
Figure 1.2
Figure 1.3

Figure 1.4
Figure 1.5

Figure 1.6
Figure 1.7
Figure 1.8
Figure 3.1

Figure 3.2

Tables

Table 1.1

Table 1.2
Table 2.1

Table 2.2

Table A3.1

CONTENTS
Building capacity fo manage e-waste in Pacific Island countries .. ... ... . .. 7
Elevated levels of polychlorinated biphenyls (PCBs) in soil associated with
informal e-waste recycling in Indian cities. . ............ ... ... ... . 12
Waste picking cooperative in Brazil promote gender balance and safety in
e-waste recovery .. 43
E-waste policy measures for health sector advocacy and engagement. .. 46
World Health Assembly resolutions related to e-waste .. ............. .. . .. . 48
Efforts to reduce blood lead levels in children at e-waste sites in China .. ... . 49
Future directions for developing new indicators.............. ... ... ... .. ... . . 50
Occupational health hazards among informal e-waste workers ... .. ... ... 53
Risk reduction interventions at Agbogbloshie, Ghana. .. ... ... ... .. .. . . 54
Multilayered intervention in Montevideo, Uruguay ... ... ....... .. . ... .. . 57
Research priorities . ... ... . 58
Action research for better workers’ health at Agbogbloshie, Ghana:
GEOHealth West Africa Network. ... ... ... 59
WHO published resources relevant to reducing exposure to e-waste. .. ... .. .. 65
Safer workplaces and low-carbon production using e-waste inputs:
example from Jordan . ... 66
SDG targets related to e-wasste. . ... ... 67
E-waste generated by country,2019. .. ... ... . 3
What is e-waste?. .. .. 2
Proportion of e-waste treated in accordance with best available
technology. .. ... .. . . . 4
Trends in the generation of e-waste by region ... ... ... . 5
Locations of informal e-waste dismantling and recycling sites reported in
research literature. ... 6
Common toxicants released from unsound waste management activities. .. 10
Hazardous emissions from informal recycling practices . ........... .. ... ... .. 10
Physiological routes of exposure. .. .. ... ... . ... ... 13
Countries with national e-waste legislation, policy or regulation
iNnplace, 2019 .. 44
Addressing risks of and opportunities for multisectoral action:
whatactorscando ... 47
Hazardous substances present in waste electrical and electronic
equipment:; sources and routes of human exposure ............ ... ... ... ... 12
Hazardous substances released during e-waste combustion. ... ... . 14
Literature review: health effects of exposure to e-waste, by health
outcome. .. 23
Suspected human health effects of individual chemicals found
ine-waste. ... 36
E-waste generated by country and countries with e-waste legislation,
policy or regulationin place in2019 ... ... ... . ... ... ... ... ... 76

Table A3.2 Locations of informal e-waste dismantling and recycling sites reported in

research literature . . ... 82

'/



vi

Preface

The burgeoning global market in electronic
and elecftrical devices, combined with
shorter device life expectancies, is fuelling
an unprecedented health crisis for children
in the developing world - exposing them to
dangerous chemicals and air pollutants at
home, in their communities, and in places
where they often work illegally in exploitative
and hazardous conditions.

Millions of young children and adolescents,
as well as women of childbearing age, work
in the growing e-waste dumps of Africa,
Asia and Latin America, as well as in some
developed economies of Europe and
elsewhere, extracting precious metals such
as gold from computer chips and copper
from cables by burning the devices or using
toxic chemical baths. In the process they are
exposed to dangerous chemicals such as
mercury, lead, dioxins and flame retardants,
and breathe air polluted with toxic particles.

In 2019, some 53.6 million tonnes of electronic
and electrical waste (e-waste) were
generated worldwide, a 21% increase over
the past five years. Global e-waste generation
is projected to grow to 74.7 million fonnes by
2030.

By 2030, global employment in the waste
management sector - which employs some
64 million people today - is projected to
increase by some 70%, or another 45 million
jobs. Since e-waste is the world’s fastest
growing waste stream, increasing three times
faster than the world’s population, many
of these jobs, formal or informal, will be in
e-waste processing.

E-waste typically includes discarded
electronic devices such as computers,
televisions, mobile phones, tablets and
other video and voice recorders, as well as
electrical appliances, both heavy and light.

While large household electrical appliances,
such as washing machines and refrigerators,
used to be called “"durable goods” as they
were built to last, the reverse is now often
the case. Both large appliances and small
devices are often designed in ways that
make repairs difficult, and instead encourage
frequent device replacement. Yet, it is in the
smallest devices that the greatest levels
of dangers may lurk, in the form of foxic
chemicals such as mercury, polychlorinated
biphenyls (PCBs), and lead.
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