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1. Policy advice
 European Commission (2007, 2014 & 2015)

2. SDG & E-waste Statistics
 Global E-waste Statistics Partnership

 Global E-waste Monitor (2017, 2014)

 Regional E-waste Studies: East and Southeast Asia (2017), Latin America 
(2018, 2015) 

3. Capacity building and training
 E-waste Academies for Managers (EWAM) & Scientists (EWAS) (Global, 

since 2009)

4. Facilitating International Dialogue
 Hosting StEP Secretariat: Solving the e-waste problem (Global, since 2004)

 UN E-waste: towards a joint e-waste effort of UN organizations (Global, 
since 2016)
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3Outline

Harmonized 
framework to 
measure e-waste

Main principles on 
e-waste statistics

Tools to assist in e-
waste statistics

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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4What is e-waste

“E-waste, refers to all items of
electrical and electronic equipment
(EEE) and its parts that have been
discarded by its owner as waste
without the intent of re-use”

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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5E-waste global problems

1. Hazardous materials in e-waste 
e.g. fridges, phones, laptops, washing machines, sensors, TVs, lamps

 Heavy metals (such as mercury, lead, cadmium etc.)

 Chemicals (such as CFCs/chlorofluorocarbon or various flame 
retardants)
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6E-waste global problems:

2. Losses of valuable material 

 Precious metals including gold, silver, copper, platinum and palladium

 Valuable bulky materials such as iron and aluminum, and plastics 

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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7E-waste quantities:
Overview of global e-waste quantities

44.7 Mt
Of e-waste 

generated in 2016

4500 Eiffel Towers

9 Mt are 

collected by 
official take 
back systems

2 Mt 
end up in 

waste bins

Flows outside official take-
back systems

1. Collection outside official take-back 
systems in countries is still unknown

2. Transboundary movements is still 
unknown

3. Informal collection system in 
countries is still unknown

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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>15 kg/inh5 to 10 kg/inh< 5 kg/inh 10 to 15 kg/inh

8E-waste quantities 2016:
Overview of global e-waste quantities

Source: global e-waste monitor 
2017, UNU/ITU/ISWA

The Americas

Africa

Asia

Australia

Europe

11.6
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1.9 
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16.6 
kg/inh

4.2 
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17.3 
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E-waste quantities 2016:
E-waste officially documented to be collected and 
recycled

9
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Statistics are not harmonized throughout 
the countries : Only 41 countries in the 
world collect internationally harmonized 
statistics on e-waste

17%

0%

35%
15%

6%

The Americas

Africa

Asia

Australia

Europe

Source: global e-waste monitor 2017, UNU/ITU/ISWA
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Support the compilation of reliable data on e-waste as a basis for political 
decision making and the environmentally sound management of used and 
end of life electric and electronic equipment.

 Objectives:

 Develop a framework based on internationally defined indicators

 Publish guidelines (in 2015 and 2018) 

http://collections.unu.edu/eserv/UNU:6477/RZ_EWaste_Guidelines_LoR
es.pdf

 Pilot questionnaires with UNECE, OECD and UNSD on e-waste following
the principles of the framework.

Harmonized framework to measure e-waste: 
The Partnership Measuring ICT for Development 

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019

http://collections.unu.edu/eserv/UNU:6477/RZ_EWaste_Guidelines_LoRes.pdf
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11Harmonized framework to measure e-waste: 
UNU-KEYS Product classification

01/07/2016

(1) Temperature exchange equipment

(2) Screens and monitors

(3) Lamps

(4) Large equipment

(5) Small equipment

(6) Small IT

EU-6 Collection categories

6 digits (e.g. 840310). 
270 codes are relevant for e-waste 

4 digits (e.g. 0306). 
54 product codes and are linked to the HS codes

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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12E-waste classification:
Link UNU-KEYS to the EU-6 Collection categories

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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13E-waste classification:
Link UNU-KEYS to the HS codes

…
Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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14Framework on e-waste statistics:
flows

The framework can integrate the harmonized existing data at country level and can
serve as the basis for e-wastes statistics and e-waste indicators

 In the model Stock and flows relate to one 
another

 It allows to use data on possession, sales data 
or disposal

 The constructed indicators allows comparison 
between countries

 Some parameters can be transferred between 
countries (e.g. life span, market saturation, 
discarding behavior etc.)

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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15Measure e-waste:
Indicators

Indicators arising from the measurement framework capture the most essential
aspects of a country’s performance of e-waste management

1. Total EEE Put on the Market (unit kg/inh)
2. E-waste generated (unit kg/inh)
3. E-waste formally collected (unit kg/inh)
4. E-waste collection rate (%)

= 
E−waste formally collected (weight)

E−waste generated (weight) 𝑥100

Indicators internationally identified

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 Long time series, detailed for equipment

 Data collected and published by specific 
registers or custom organizations and/or 
national statistical institutes

 If not: “Apparent consumption method”:

 Link between trade statistics and national 
production statistics

Track EEE sales

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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17Track EEE stock
Equipment in households, business and public sector destined 

to become waste (“urban mine”)

 Data available in national statistical institutes 
from households survey about:

 Household possessions 

 Penetration rate

 Penetration rates of ICT use (statistics are 
compiled by ITU)

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 Includes the exchange of second-hand equipment

 Possible data available from studies

 UNU calculates the lifespan using Weibull functions (Wang et al., 2013)

 Data can be measured with: 

 Household surveys

 Waste collection points

 Work with universities / Literature

EEE life-time
(Time spent at household, business or public sector) 

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019



November, 2019 – Regional Workshop on Environment Statistics and Climate Change Statistics for the CARICOM Region - Grenada

19

 Annual supply of e-waste generated prior to collection, 
without imports of externally generated EEE waste.

 E-waste generated in a given year in a specific country is 
based on:

 Amount of EEE placed on the market (POM) in the preceding 
years

 Corresponding product lifespan

Measure e-waste generated
EEE is disposed of after a certain lifetime and becomes e-waste 

(generated)

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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A better understanding and knowledge on e-waste will contribute to the 
achievement of several goals of the 2030 Agenda for Sustainable 
Development. 

 Environmental protection
 Health 
 Employment 
 Economic growth

E-waste relation to SDGs

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 Focuses on hazardous WG/capita + amount of hazardous waste 
treated by type of treatment

 The goal of this indicator is to calculate the amount of hazardous
WG/capita, as well as the amount of hazardous waste treated out of
the total quantity generated.

SDG 12.4.2

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 The “environmentally sound management of e-waste” are
performed under the requirements of national e-waste legislation.

 The national e-waste legislation ensures:
 hazardous elements are managed in a manner which will protect human health

and the environment against adverse effects resulting from improper e-waste
disposal

 valuable fractions are recycled.

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019

SDG 12.4.2
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23SDG 12.4.2 Indicator

Total weight of 
e-waste 

resulting from 
EEE  placed on 

the market

Other 
collection of 

e-waste

Unaccounted 
e-waste

E-WASTE 
GENERATED

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner

Preparation for reuse, treatment, 
recovery, including recycling, or export. 

Grenda, 06.11.2019
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 UNU developed a methodology to estimate:

 EEE placed on the market (POM)

 EEE stock

 E-waste generated 

 Countries can do their own estimates:

 Methodology and scripts are published here for Europe:

https://github.com/Statistics-Netherlands/ewaste

 E-waste toolkit

 Guidelines on how to track and measure e-waste flows

http://collections.unu.edu/eserv/UNU:6477/RZ_EWaste_Guidelines_LoRes.pdf

UNU methodology

177 countries

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019

https://github.com/Statistics-Netherlands/ewaste
http://collections.unu.edu/eserv/UNU:6477/RZ_EWaste_Guidelines_LoRes.pdf
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26Outline

Introduction Import of 
information

Tools 
functionality
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27Introduction

E-waste generated Tool uses Put on Market (POM) data of EEE
to calculate the E-waste generated

The E-waste generated Tool is pre-populated with UNU’s
estimations of Put on Market data per country if national data
is not available.

The “EEE Put on Market Tool“ help the user to prepare, adjust and
convert the available country data on Put on Market (POM) of electric
and electronic equipment (EEE) prior to inserting it in the E-waste
Generated Tool

Grenda, 06.11.2019
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Introduction

POM Data

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner
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Type of data to feed into the Tool

 EEE Put on Market = Imports – Exports (+ Domestic Production) 

 Imports and Exports data can be available at the National Bureau of Statistics or 
at any other Trade Authority in the country. 

 It is important to obtain data on Imports and Exports:

 for a long time-series (preferably 20 to 30 years, or at least 10 years)

 Aggregated by year (annual data)

 by HS code (6 digits)

 in weight (kg) or pieces

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner
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30Functionalities of the Tool

Inserting available country data on Imports and Exports of
EEE by years and by HS code A

B

C

D

E

Linking the available country data on Imports and Exports of
EEE in HS codes to the international classification systems
(UNU_KEYS and the EU-6)

Converting the data on Imports and Exports that is expressed in
number of pieces into weight; calculating the EEE Put on Market in the
country from the Imports and Exports and converting them in right unit
(tonnes) .

Restructuring the data in a PIVOT table

Restructuring the data in the same format as it needs to be
inserted in the E-waste generated Tool (sheet "POM").

Grenda, 06.11.2019
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Functionalities of the Tool

- Year = “2014”
- HS code (six digits) = “845110”
- Quantity unit = KGM (kilograms) or NMB (number of pieces)

Inserting available country data on Imports and Exports of EEE by years and by HS 
code (in the columns highlighted in grey). A

31

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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Functionalities of the Tool

B
Linking the available country data on Imports and Exports of EEE in HS codes to
the international classification systems (UNU_KEYS and the EU-6) (in the
columns highlighted in light orange).

32

 In column “F” the VLOOKUP function searches for the combination of HS codes and 
year in the sheet “HS_UNU_KEYS_year” and returns the corresponding UNU_KEY.

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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Functionalities of the Tool

B
Linking the available country data on Imports and Exports of EEE in HS codes to
the international classification systems (UNU_KEYS and the EU-6) (in the
columns highlighted in light orange).

33

 In column “G” the VLOOKUP function searches for the combination of HS codes and 
year in the sheet “UNU_KEYS_EU-6” and returns the EU-6.

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 The average weight (column “H”) is used to convert the POM data expressed in 
NMB into KGM (column “I”)

Functionalities of the Tool

C
Converting the data on Imports and Exports that is expressed in number of pieces into weight;
calculating the EEE Put on Market in the country from the Imports and Exports and converting
them in right unit (tonnes) (in the columns highlighted in green).

34
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 Column “J” returns only the positive values of column “I” and sets to 0 the negative 
values.

Functionalities of the Tool

C
Converting the data on Imports and Exports that is expressed in number of pieces into weight;
calculating the EEE Put on Market in the country from the Imports and Exports and converting
them in right unit (tonnes) (in the columns highlighted in green).

35
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 Column “K” converts the POM data in tonnes (t).

Functionalities of the Tool

C
Converting the data on Imports and Exports that is expressed in number of pieces into weight;
calculating the EEE Put on Market in the country from the Imports and Exports and converting
them in right unit (tonnes) (in the columns highlighted in green).

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner

36
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Functionalities of the Tool

Reestructuración de los datos en la tabla PIVOT
DRestructuring the data in a PIVOT table

37
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Functionalities of the Tool

Reestructuración de los datos en la tabla PIVOT
ERestructuring the data in the same format as it needs to be inserted in the E-waste

generated Tool (sheet "POM").
.

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner
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39Exercise

#N/A

Code doesn’t exist

Code is not part of the files database

HS code doesn’t correspond to (W)EEE

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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40Next Steps

Perform statistical analysis prior to insert the Put

on Market data in the E-waste generated Tool.

Calculating the E-waste generated from the E-

waste generated Tool.

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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42Description

Changing a time series of POM

Entering data in the Tool

Calculate E-waste generated

Lifespan graphs

Export Results
Grenda, 06.11.2019
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 Go to ‘POM’ sheet

 Overwrite data

 Red font means: data has been 
changed from original input

Changing a time series of POM

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 POM

Entering data in the Tool

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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45

 POM

Entering data in the Tool

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 POM

Entering data in the Tool

Options to select different
classifications:

1. EU-6 categories: 6 categories

2. UNU categories: 54 UNU KEYs

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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47Calculate E-waste generated

Once the user has entered into the tool 
the POM data for a year of reference, the 
tool can calculate the quantity of E-waste 

generated.

Calculations are done until last year 
of POM data

POM needs to be inserted annually

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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48Lifespan graphs

 The sheet “GraphLifespan” provides a
graphical representation of the lifespan of a
selected product group per UNU-KEY.

 After selecting an UNU-KEY and a reference
year in the corresponding dropdown the
graphs will show the percentages of WEEE
generated.

 The average lifespan is also shown.

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 Press show sheets at frontpage

 Go to ‘Scale’ and ‘shape’ sheet

 Overwrite data

 Red font means: data has been 
changed from original input

 Press Hide sheets at frontpage

Changing the lifespans

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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50Export Results

By pressing the button, a new spreadsheet
will be created named “Result.xlsx”. This
spreadsheet will be saved in the same
directory were the WEEE calculation tool is
stored.

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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51Export Results

Indicators

GraphPOM_EU6

GraphWG_EU6

Result WG

Graph Lifespan

Result POM

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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52Export Results

Indicators

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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53Export Results

Result POM

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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54Export Results

Result WG

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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55Export Results

Graph Lifespan

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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56Export Results

GraphWG_EU6

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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57Export Results

GraphPOM_EU6

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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58¿Questions?

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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1. What is the methodology you are currently using in 
your country to measure e-waste flows?

2. Which classification are you currently using?

3. Is e-waste data a problem in your country (e.g. data 
gaps, data gathering etc.) ?

4. Is the informal sector well established in your 
country?

5. What are the biggest challenges in your country 
regarding e-waste statistics?

Questions

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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+
Thank you for your attention!!

Michelle Wagner
Email: wagner@vie.unu.edu

UNITED NATIONS UNIVERSITY | Vice Rectorate in Europe | 
Sustainable Cycles Programme (SCYCLE)
Platz der Vereinten Nationen 1 | 53113 Bonn | GERMANY
www.unu.edu | scycle.vie.unu.edu | www.step-initiative.org

60Grenda, 
06.11.2019

Regional Workshop on Environment and Climate Change 
Statistics for the CARICOM Region – Michelle Wagner 
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61Extra Slides

E-waste in the Caribbean- Current Situation

E-waste global problems

E-waste and international policies

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 Current Status

E-waste in the Caribbean

Few countries 

with specific e-

waste legislation

Similarities, but 

also differences 

Few quantification 

and assessment 

studies 

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 Current Status

E-waste in the Caribbean

Source: Global e-waste monitor 2017, UNU/ITU/ISWA

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 Current Status

E-waste in CARICOM

Source: Global E-waste 
Monitor 2017

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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65E-waste quantities:
E-waste generation in CARICOM

E-waste in kg/inh

15.8

13.7
13.2

12.1

9.6 9.3
8.3

7.8 7.7

6.1 6 5.9 5.8

Trinidad and
Tobago

Barbados Bahamas Saint Kitts
and Nevis

Suriname Saint Lucia Saint Vincent
and the

Grenadines

Grenada Dominica Guyana Belize Jamaica Dominican
Republic

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019
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 2030 Agenda for Sustainable Development
 17 Sustainable Development Goals (SDGs) identified

 4 SDGs linked to better understanding of e-waste

 WEEE Directive in Europe
 Extend Producer Responsibility (EPR) principle

 Sets standards + collection targets

 ITU: Connect2020 sets challenges and targets for ICT-sector 

E-waste and international policies

Regional Workshop on Environment and Climate Change Statistics for the CARICOM Region – Michelle Wagner Grenda, 06.11.2019


