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“Fortalecimiento de iniciativas nacionales y mejoramiento de
la cooperacion regional para la gestion ambientalmente
racional de los COP en Residuos de Aparatos Eléctricos y
Electronicos (RAEE) en Paises Latinoamericanos”

Panama, 21-23 de Mayo, 2024
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Neurodevelopmental Effects
Decreased memory and learning

Reduced IQ
Hyperactivity

Endocrine System Disruption
Obesity

Chemicals that mimic estrogen

Componentes y
fracciones
con sustancias toxicas

Alters thyroid hormone

Reproductive Toxicant
Decreased fertility

Decreased birth weight
Decreased sperm quality
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recursos
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Por qué el Proyecto ONUDI

PREAL

A BREAKDOWN OF THE CRITICAL

METALS IN A
SMARTPHONE

TOUCH SCREEN

It contains a thin layer of indium
tin oxide, highly conductive and

transparent, allowing the screen
to function as a touch screen.

MICROPHONE,
SPEAKERS,
VIBRATION UNIT

Nickel s used in the microphone
diaphragm (that vibrates in

pr
used in the magnets contained in
the speaker and microphone.
Neodymium, terbium and
dysprosium are used in the
vibration unit.

BATTERY

The majority of smartphones.
use lithium-ion batteries.

elements.visualcapitalist.com

Some vital metals used to build these devices are
considered at risk due to geological scarcity,
geopolitical issues or trade policy.

This infographic details the critical metals that you
carry in your pocket.

The display contains several rare
earth elements. Small quantities
are used to produce the colors on
the liquid crystal display. Some
give the screen its giow.

BEA
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ELECTRONICS

Nickel is used in electrical
connections. Gallium is used in
semiconductors, Tantalum is the
major component of micro
capacitors, used for fltering and
frequency tuning.

CASING

Nickel reduces electromagnetic
interference. Magnesium alloys are
superior at electromagnetic
interference (M) shielding.

The Earth's natural resources power our
everyday lives. VC Etlements breaks down
the building blocks of the universe.

We live in a
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Por qué el Proyecto ONUDI - PREAL

o W billion kg of e-waste generated
globally in 2022.

X - m—— Solo el 3% fue

reportado como
formalmente tratado
en 13 paises de

D QO
' /0 of this e-waste
was documented as formally

collected and recycled in an
environmentally sound manner.
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Since 2010, the growth of e-waste generation is
outpacing the formal collection and recycling
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Insuficiencia o carencia de sistemas de recoleccion selectiva de residuos electrénicos
Alta participacion del sector informal

Carencia de mecanismos de reporte y acopio de la informacion
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13 paises participantes

° Honduras

Guatemala Nicaragua

El Salvador ~—  \ Panama

Q\j\f@f

Junio 2024
Fin

Costa Rica

Ecuador

Peru

Bolivia

Argentina
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Fortalecer las iniciativas nacionales

gestion de RAEE.

para la

Involucrar instalaciones de desensamble de RAEE
para el manejo ambientalmente adecuado vy
disposicion final de plasticos BFR (COPs).

* Mejorar la cooperacidon regional para la gestidn
de RAEE

Politicas, margo legal y regulatorio
Construccion de capacidades nacionales
Capacitaciony sensibilizacion

Enfoque multiactor

Evaluacion de las instalaciones
Identificacion y separacion de plastico BFR
Disposicion de plastico BFR separado
Modelo econdmico sostenible

Armonizacién aspectos claves
Sistemas de gestion del conocimiento e informacion
Cooperacion Sur -Sur.
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Logros y Resultados del Proyecto

o Politicas y Estrategias

o Fortalecimiento de las
capacidades nacionales

o Concientizacion de la Sociedad
Civil

10 Resultados
17 Indicadores

o Evaluacién de las instalaciones reciclaje
4 Resultados o Mejoramiento para la identificacion y
separacion del plastico contaminado
o Disposicién final
o Modelos de negocio

7 Indicadores

«

o Temas clave regionales

o Plataforma Regional

o Sistemas de Gestion del conocimiento
y la informacidén (SGIC)

o Colaboracién Sur-Sur

6 Resultados
9 Indicadores

Il\
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Reglamentos para la Gestion de residuos electronicos

‘ Revisados y / Nuevos
actualizados Reglamentos
Costa Rica Ecuador
Peru Venezuela

o
N

Elaborados o en

Proximos a aprobar
proceso

Guatemala, Panama,
Nicaragua, Honduras,
Bolivia, Argentina*

AN

Chile, El Salvador,
Uruguay
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18 Estrategias Nacionales para la Gestion de RAEE

©0000
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o ® () o
Mejoramiento o
. Desarrollo canalesde Fomentoala Inclusion sector
infraestructurade o ) ) - )
recoleccion investigacion informal

reciclaje




19 Guias Técnicas: Normas Técnica, reglamento técnico,
guias para el usuario, guias para desensamble, etc.

GESTION Y MANEJO DE RESIDUOS DE
APARATOS ELECTRICOS Y
ELECTRONICOS - RAEE

GENERADORES DOMICILIARIOS

(e S,
P“-‘ # SN v
Perd Tl 2024
g

P

la gestion
3 -

Residﬂc;s de Aparatos E ecti:icos y
Electronicos (RAEE) en Ecuador

i Ministerio del Ambiente, A
OO s sonmsime e

(&

LA GACETA

DIARIO OFICIAL

Teléfonos: 2228-3791 / 2222.7344

Tiraje: 240 Ejemplares Valor €5 45.00
40 Paginas Cérichas

ANO CXXVII Managua, Jueves 11 de Abril de 2024 V No. 63
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Desarrollo de |la capacidad nacional para la gestion de RAEE

180 Eventos 9 paises cuentan con

ks Inclusion de la médulo de RAEE en
- _pedrsonas tematica RAEE los sitios web de lo
capacitaqas Miinisterios

Tesis de grado y Vinculados alos

4527 hombres (48%) proyectos de ?r:?:)errrr?:slgrel de los
investigacion Ministerios

4838 mujeres (52%) gg;sifézl(ljzsde
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Capacitaciones a la Sociedad civil y publico general sobre la problematica RAEE

20 eventos
973 hombres
1062 mujeres

al Capacitaciones
=)y 3 Periodistas
Sociedad civil

195 eventos de
capacitacion y
sensibilizacidon

g Materiales
producidos

2840 noticias en medios
hablados, escritos o

\ :;“ -

visuales . ¥ D™

16391 hombres «
b

16904 mujeres : Residuos ds

Aparatos Eléctricos

(no incluye ev. masivos) iy s -

Folletos y juegos para
ninos — Videos -
Boletines
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Logros y Resultados del Proyecto

o Politicas y Estrategias

o Fortalecimiento de las
capacidades nacionales

o Concientizacion de la Sociedad
Civil

C 1 10 Resultados
. 17 Indicadores

o Evaluacién de las instalaciones reciclaje

i 4 Resultados o Mejoramiento para la identificaciény
E 7 Indicadores separacion del plastico contaminado
o Disposicién final

o Modelos de negocio

o Temasclave regionales

o Plataforma Regional

o Sistemas de Gestion del conocimiento
y la informacién (SGIC)

o Colaboracion Sur-Sur

6 Resultados
9 Indicadores
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38 de instalaciones con evaluaciones detalladas y participantes a la fecha

102

mmm Nicaragua

i)
[}
2
N
©
c
o

>

®
©
£
)
-
@®
p
&)

EH

mewm  Bolivia
mems E| Salvador

)
(1)
i
=
T
<
Qo
I

©
[ <4
5
>
<

Q2 01

Guias elaboradas

« Recomendaciones de buenas practicas y técnicas disponibles para
la identificacion, clasificaciony separacion de residuos plasticos con
retardantes de llama bromados.

* Instrucciones generales para la destruccion de plasticos RAEE en
hornos de cemento
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RAEE procesados por las instalaciones seleccionadas 2022-2024
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RAEE procesados por las instalaciones seleccionadas 2022-2024

Kilogramos

265,417.37

5,578.00

SUSTAINABLE
DEVELOPMENT

G:IALS
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Presencia de PBDE/TBBPA
2,3,3',4,4',5' 6-Heptabromodiphenylether (PEDE 191) |

2,2' 4,4 -Tetrabromodi phenylether (PBDE 47) | L. Max of Min of Average of

2,3,3',4,4'5'6-Heptabromodiphenylether (PBDE 191) | Promedio Promedio Promedio
Tetrabromobisphenol A (TBBPA) 152,693.0 200.0 18,585.3
2,2',4,&4-Tetrabromodiphenylether (PBDE 47) | Decabromodiphenylether (PBDE 209) 19,276.0 200.0 2,091.0
23.4.5.6-Pentabromodicherviether (PEDE 116 | 2,2',3,3',4,4,5,5',6Nonabromodiphenylether (PBDE 206) 14,324.0 20.0 1,157.6

,3,4,5,6-Pentabromodiphenylether :
phenylether ( ) 2,2',3,3',4,5,5' 6,6-Nonabromodiphenylether (PBDE 208) 3,456.0 10.0 334.1
2,2',3,3,4,5,5' 6-Octabromodiphenylether (PBDE 198) | 2,2',3,4,4',5,6'-Heptabromodiphenylether (PBDE 182) 210.5 39.0 124.8
2,2',4,5,5'-Pentabromobipheny| (PBB 101) 100.0 100.0 100.0
2,2'4,4,5-Pentabromodiphenylether (PBDE 99) | 3,3',5,5"-Tetrabromobipheny! (PBB 80) 100.0 100.0 100.0
2,2'3,3,4,4' 5,6'Octabromodiphenylether (PBDE 196) | 2,2',3,4,4',5,6-Heptabromodiphenylether (PBDE 183) 386.0 20.0 85.6
2,2',3,3',4,4,6,6'+2,2'3,4,4'5,6,6"Octabromodiphenylether (PBDE 197 + 204) 170.0 20.0 79.9
2,2',4,4,5,5'-Hexabromodiphenylether (PBDE 153) | 2,2',4,4',5,5-Hexabromodiphenylether (PBDE 153) 151.5 15.0 39.8
B ) ) ) ] 2,2',3,3',4,4,5,6'-Octabromodiphenylether (PBDE 196) 131.0 20.0 34.9
2,2'3,3',44'6,6'+ 2,2',3,4,4',5,6,6'-Octabromodiphenylether (PEDE 197 + 204) |

2,2',4,4',5-Pentabromodiphenylether (PBDE 99) 31.0 31.0 31.0
2,2'3,44'5' 6-Heptabromodiphenylether (PBDE 183) | 2,2',3,3',4,5,5' 6-Octabromodiphenylether (PBDE 198) 102.0 20.0 28.8
2,3,4,5,6-Pentabromodiphenylether (PBDE 116) 30.0 22.0 28.0
3,355 Tetrabromobiphenyl (BB 80) | 2,2',4,4'Tetrabromodiphenylether (PBDE 47) 25.0 25.0 25.0
2,2',4,5,5'-Pentabromobiphenyl (PER 101) | 2,3,3',4,4',5,6-Heptabromodiphenylether (PBDE 191) 24.0 20.0 22.0
2,2',4,4"-Tetrabromodiphenylether (PBDE 47) 20.0 20.0 20.0
2,2',3,4,4'5,6'-Heptabromodiphenylether (PBDE 182) | 2,3,3',4,4',5,6-Heptabromodiphenylether (PBDE 191) 20.0 20.0 20.0

2,2',3,3,4,5,5',6,6-Nonabromodiphenylether (PBDE 208) L
2,2',3,3,4,4',5,5', 6-Nonabromodiphenylether (PBDE 206) E
Decabromodiphenylether (PBDE 209) ;
Tetrabromobisphenol A (TBBPA) %

- 20,0000 40,0000 60,0000 80,0000 100,000.0 120,000.0 140,000.0 160,000.0 180,000.0

W Average of Promedio  ® Min of Promedio  ®Max of Promedio
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Presencia de PBDE/TBBPA
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Presencia de PBDE/TBBPA
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Presencia de PBDE/TBBPA

Tetrabromobisphenol A

Tetrabromobiphenyl (PBB 80) p- -, (TBBPA)
e Costa Rica | ¢ Costa Rica
ePeru eEcuador
eCosta Rica *Nicaragua eCosta Rica
*Peru eEcuador
eNicaragua
ePeru

Decabromodiphenylether
(PBDE 209)
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Logros y Resultados del Proyecto

o Politicas y Estrategias

o Fortalecimiento de las
capacidades nacionales

o Concientizaciéon de la Sociedad
Civil

C 1 10 Resultados
. 17 Indicadores

o Evaluacién de las instalaciones reciclaje
4 Resultados o Mejoramiento para la identificacion y
separacion del plastico contaminado
o Disposicionfinal
o Modelos de negocio

7 Indicadores

ES

«

o Temas clave regionales

o Plataforma Regional

o Sistemas de Gestion del conocimiento
y la informacidén (SGIC)

o Colaboracién Sur-Sur

6 Resultados
9 Indicadores

I|\
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Otros logros del Proyecto — Componente regional

Martes de PREAL

AcademiasRAEE

2020:15
2021: 33
2022: 43
2023: 22
2024: 8

121 )

ig]

Webinarios

» 25 paises
« 2000
participantes

20

.- 2 EWAM Presenc.
(2018,2019)

« 2 EWAM Virtual
(2021, 2022)

- 1 EWAS Presenc.
(2022)

g
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Herramientas comunicacionales

Canal de You Tube » Videos publicos: 48
* Visualizaciones: 9.378

Boletines « 18 (2022 -2024)

www.voutube.com/channel/UCBivkHg8zXRr05

Podcast
https://open. spotify.com/show/2jokkB2X U1 GgDeb2iu7hdd V4 CaplltU|OS octubre 2023 -mayo 2024

Redes Sociales LinkedIn, Istagram, Facebook

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT @ @ @ @ @ [WWW.UNlD0.0RG]



https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org
https://www.linkedin.com
https://residuoselectronicosal.org/
http://www.youtube.com/channel/UCBivkHq8zXRr05kBdbMZyl
http://www.youtube.com/channel/UCBivkHq8zXRr05kBdbMZyl
https://open.spotify.com/show/2jokkB2XU1GqDeb2iu7hdd

UNITED NATIONS
INDUSTRIAL DEVELOPMENT ORGANIZATION

SUSTAINABLE DEVELOPMENT GOAL 9
INDUSTRY, INNOVATION AND INFRASTRUCTURE

Divulgacion Internacional

PROMOTING CIRCULAR ECONOMY THROUGH RESOURCE-
EFFICIENT ELECTRONIC RECYCLING ACROSS LATIN AMERICA

Alfreda Cuever, Carlos Herndndez, Suiail Ahilali, Keira Ives-Keeler, Belén Casatas, Uca Silva and Verdnica
Villacis

United Mations Indusirial Development Organization, Vienna, Ausiria

Abstract: Latin America faces important challenges in carrying out environmentally sound
management (ESM) of waste from electrical and electronic equipment (WEEE ) and moving
towards a circular-economy model. This document aims o report on the coniributions made
by the UNIDO-GEF project “Strengthening of National Initiatives and Enhancement of
Regional Cooperation for the Envin Iy Sound M. of POPs in Wasie of
Electronic or Electrical Equipment (PREAL)”. The project strengthens national initiatives
and improves regional cooperation o upgrade the conditions for carrying oui WEEE
management and for creating enabling conditiens for the efficient recycling of WEEE into
new resources or products, which paves the transition to a circular economy model.

recycling, BAT/BEE.

Keywords: circular economy, persistent organic pollutants, EEE, WEEE (E-waste), plastic

Disclalmer: The views expressed in this paper are those of the swthors and do not
necessarily reflect the views of UNIDO. Any references made to specific countries,

products, i or

LINTRODUCTION

From refrigeraiors to smanphones, electrical and
electronic equipment (EEE) play an increasingly
important role in our day-to-day lives. While EEE
contributes to enhancing living standards across the
world, the question of how to manage products once
they lose functionality, become obsolete, or are
rejected by the consumer is a matter of global
concern. This is due to both the composition of such
equipment and the high amounts of waste {WEEE)
generated, linked to increased dependence on
technologies, short life cycles, limited repair options,
and our consumption habits.

The Global E-waste Monitor 2020 [1] points
out that in 201%, the world generated 53.7 million
metric tons (Mt) of electronic waste. This is an
increase of 21% since 2014. However, only 17.4% of
this waste was officially documented as properly
collected and recycled. Although the treated amounts
have grown by LB Mt since 2014, total e-waste
generation increased by 92 Mi This means that
recyeling activities are not keeping pace with the
global growth of e-waste.

do not in any way imply that they are

endorsed o recommended by UNIDO, the authors, or any other organization that the
authors are affiliated with, in preference to others of similar nature that are not mentioned.

In Latin America, the situation is even more
critical. In 2021, UNIDMD (through the PREAL
project), the United Mations University (UNL) and
the United Nations Institute for Training and
Research (UNITAR) prepared the study "Regionoe!
movitoring  of elecironic wasie” for the thineen
countries participating in the UNIDO-GEF PREAL
project [2]. The study showed that the generation of
electronic wasie in the region increased by 49%
between 2010 and 2019, rising from 0.9 Mz (4.7 kg /
inhab.) to 1.3 Mt (6.7 kgfinhab). Just 3% of this
waste was officially decumented as properly
colleeted and recycled. These data suggest that
increasing collection rates is key 1w promoting
circular economy and the reuse and recyeling of
materials in Latin American countries.

WEEE often contains chemical substances
that can cause health and environmental problems if
not properly handled. However, they can also be
resources of economic and sirategic imporiance. The
challenge of recovering these resources and
introducing them into new production cycles
involves carrying out environmemally sound
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Argentina, Peru

« Estudios piloto para fortalecer el manejo de RAEE con
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plataforma

Plataforma del proyecto, difusion e intercambio de informacion.
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LINEAMIENTOS PARA EL CONTROL DE
SUSTANCIAS PELIGROSAS EN LOS AEE

Adiliz Barrera Panama
Alfredo Pérez Venezuela
Amparo Vallejos Micaragua
Francisco Rocha Micaragua
Nelson Vaquero El Salvador
Rosmery Cerron El Salvador
Tomas Alas El Salvador
Marisa Quifiones Perd
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Gracias!

c.hernandezsantana@unido.org
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