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Executive Summary

The Solving the Bvaste ProblentStEP)Initiative and the United States Environmentab-Pr
tectionAgency (USEPAhave established a formal partnership focusing on the development
of a sound avaste management system for Ethiopia. In service of this goal, this study was
carried out by Okdnstitut andPAN-Ethiopiain order to generate reliable data emwaste
volumes and current management practices and options, as well as to investigate possibilities
for improved ewaste management and other relevant aspects.

The study shows that the use of many types of electrical and electronic equipment (EEE) in
Ethiopia is mostly restricted to urban centres, as the lack of electricity and purchasing power
in rural communities often hampers the use of devices such as TVs, refrigerators and compu
ers. Nevertheless, these rural communities do make use of haiteeyel devices such as

torch lights and radios. Thus,waste generation in Ethiopia reflects the existing rurbbn
disparities with small -evaste volumes in rural areas (predominantly waste batteries, radios
and torch lights) and a much broadaewaste mixin urban communities.

The analysis also revealed thawaste is not yet a major source of environmental pollution or
health and safety impacts in Ethiopia. Compared to other African countries such as Ghana and
Nigeria, the volume of endf-life EEE is stil quite moderate and even more importarit

there are no indications that unsound recycling and disposal are practiced systematically. Al
hough there are some hirtkait ewaste is disposed of in an uncontrolled manner, the majority

of obsoleteEEE is currently stored in government premises, offices, international agani
tions and households or awaiting future solutions. An estimation based on previousawork

ried out by PANEthiopia in 2011 suggeststhat i n t he count thgst@ed1l 0 | a
volume reached more than 4,3@hmesof nonfunctional computers, TVs, mobile phones

and refrigerators

Nevertheless, this situation also requires action as market penetration of EEE is rapidly i
creasingln recentmonths, four companies started molgleone production in Ethiopighus
underliningthe fact that the country is increasingly regarded as an important consumer market
and manufacturing base. Ethiopia is one of the fastest growing economies in Africa. As such,
consumption and disposal pattenvill change rapidly in the near future. As consumec-ele
tronics become common in Ethiopia, devices such as computers, mobile phones and TVs will
no longer beegarded as luxury good$he willingness to storeuchobsolete devices will
thusdecreasande-waste volumes will increas# is thereforeof high importance to prepare

for this situationby installing adequate collection and recycling systems and defining aspects
related to policy and legislation, finance mechagismonitoring and contrphndawareness
raisingmeasures.

While there is no fully functional-ezaste management system in place yet, some promising
efforts can serve as important starting points for developing environmesuailhgd ewaste
management systems. The madevantinitiative is the Demanufacturing Facility (DMF)-I

cated 3&km south of Addis Ababa in Akaki. This faciljtnanaged by the Ministry of Qo
munication and Information Technology (MC|Tpllected 17,162 devicesich as computers,
typewriters, printers and copy mawés from federal government offices between October
2011 and December 2012. The collected devices have partly been dismantled and the DMF is
currently searching for downstream markets and solutions for the various output fractions
(steel, aluminium, cabée printed wiring boards, plastics etc.).

It is highly recommended that this initiative be strengthened by, for example, expanding e
waste collection, optimizing prerocessing and storage, widening the scope of collection and
management efforts to othgmpes of EEE, and developing solutions for +vatuable fra-

tions.

Solving the E-Waste Problem (StEP) Initiative Green Paper 8
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In addition to supporting the DMF, environmentadiyund ewaste management in Ethiopia
requires a nationalwaste strategy, which should be based on existing regulative frameworks
and inifatives. In addition, such a strategy shall take into account aspects related to (1) policy
and legislation, (2) business and finance mechanisms, (3) recycling technology, skills and
downstream markets, (4) monitoring and control, and (5) marketing amdraesa.

It is also advised that Ethiopia follows international legislative efforts to reduce adverse env
ronmental impacts in the life cycle of electrical and electronic products. This could, fior exa
ple, be achieved by aligning with regulations such asBhropean RoHS Directive banning

the use of lead, cadmium, mercury, hexavalent chromium, polybrominated biphenyls (PBB)
and polybrominated diphenyl ether (PBDE) in EEE.

A national ewaste strategy should also consider the need for a financing mechasitdm, a
costs of ewaste collection, recycling and disposal are usually not fully covered by tee rev
nues from material recovery. It is recommended that such a financing mechanism be based on
the principle of extended producer responsibility (EPR), in wipidducers and importers

take responsibility for their share of the annualaste generated in the country. This share
should be equivalent to the amount of EEE they put on the Ethiopian market during a defined
time period.

9 Solving the E-Waste Problem (StEP) Initiative Green Paper
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1 Introduction

The Solving the Bvaste Problen{StEP
Initiative, hosted byUnited Nations Un
versity (UNU), and the United States Bnv
ronmental Protection Agency (USEPAg-e
tablished a formal partnership in late 2010
in order to help countries address thebpro
lems created by waste electrical andcele
tronic equipment (evaste). Amag the
various ewasterelated issues to beda
dressed in this partnership the ewaste
situation in Africa including Ethiopia In
October 2011, under this partnershia-
tional and international experts and dec
sionmakersgathered for a twalay meg
ing in Addis Ababa where theyagreed to
establ i sh t-Waste MaBdgh i
ment Wor king Grcronsgp 0O
ing of a Steering Committee (SGased in
Ethiopia and an international Advisory
Group (AG). The & is madeup of local
stakeholders, mainlyepresentativefrom
the Ethiopian EPA, Ministry of Commun
cation and Information Technology
(MCIT) and otherGovernmental organ&
tions, as well as academand NGOs. The
AG consists of noiethiopianexperts from
variousorganiations.The SCis respons
ble for initiating and controlling @vaste
related activities in Ethiopiathat are ce
ried out under this cooperatiohe AG
will support the SC with expertise and
knowledgetransfer.

In order to build a strong foundation for
t he devel opmen twaste f
management strategy, it was deemed-ne
essary to generate reliable data enaste

volumes and current management practices

and options, as well as to investigates{po
sibilities for improved ewaste managt
ment and other relevant aspects.

While someof these requirements weae
readymetby studies preiously carried out
by PAN-Ethiopia (2012 and Okelnstitut
(2011), many aspects requdréurther n-

vestigations and/or extrapolations to the
whole of Ethiopia.

This studywas jointly carried out by the
Gemanybased Okdnstitut e.V. and
PAN-Ethiopia, an Ethiopian NGO. Hims
to fill key knowledge gaps angrovide a
more solid base for further deion mak-
ing. It also contains recommendationp-su
porting the work ofthe EEWo0G as well as
the implementatiof the upcoming ®b-
al EnvironmentFacility (GEF)funded po-
jecttitted i | n v e $romoeom bnEnvi-
ronmentally soundlanagement oElectr-
cal andElectronicWa st e 0 .

The information contained in this report is
derived from existing literature sources
and statistics, interviews conducted in
pthigpia, &and field assessments in Addis
AR WA @St 2012.

2 Ethiopia: Facts and
geographic overview?

Ethiopia

Desi,

UUUUU
rrrrrrrrrrrrrrrrrrrrrrrr

"{»!:?‘t« A \ 7 ; b ¢ % ot ety st
Figure 1 Shaded relief map of Ethiopia (Source:
University of Texas Libraries, Perry-Castafieda

Library Map Collection)

! The following section is widely based on data
provided by the CIA World Fadiook (CIA 2012)

Solving the E-Waste Problem (StEP) Initiative Green Paper 10
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The Federal Democratic Republic of Eth terrain is mountainous, with high plateaus

opia is located on the horn of Afriand and mountains reaching up to 4,533 m

shaes borders with Eritrea, Djibouti, & (Ras Dejen). The Great Rift Valley, mu

malia, KenyaSouth Sudan and Sudan. The ning from the northeast (Denakil Depre

landlocked country covers an area of 1.1 sion) to the south, is a main geographic

million km?, rougHy equalling the size of feature separating t he

Germany and France together. mountain regions from the western and
northern ones.

Apart from the plains in the eastern and

southern parts of the country, Et hi opi ads

Table 1 Selectedfigures and indicators for Ethiopia

Indicator

Area 1.1 million knf

Population 91 million

Population growth rate + 2.9% per year

Urban population 17% of total population

Biggest city Addis Ababa (3 million inhabitants)

GDP per capita USD 1,100

GDP growth +7.5% (2010)

GDP composition by sector agriculture: 46.6%; industry: 14.5%; services: 38.9
Despite significant growth in the countryos

GDP in recent years, Ethiopia is still sla

sified as one of the 3wklectrical and electrandc/ el oped
countries (UNOHRLLS 2010), with 39 pI’OdUCtS in Ethiopia

per cent of the population living on less

than UP 1.25 perday (se€Table ). The

economy is largely based on agriculture, 31 Development,

which employs85per ent of the <co li'r‘ﬁrtaétrmetﬁre and ICT

workforce. trati
Roadbased transport infrastructure signi penetration

icantly improved over the last decade. The
railway line connecting Addis Ababa with
the port coatry of Djibouti does not -
vide reliable service. Generally, distances,
terrain and infrastructure make trade with
neighbouring countries difficult. Due to
political disputes with Eritrea, border
crossing and transboundary trade between
the two countriesire currently not possible.
The ports in Djibouti and Somalia (Be
bera) are used to serve international sea
trade.

The development indicators Fable 2and
Talde 3 provide important background for
framing the current -gvaste situation in
Ethiopia.

The data in these tablaow for someini-
tial assertions regarding the use of electr
cal and electronic productsvithin the
country.

11 Solving the E-Waste Problem (StEP) Initiative Green Paper
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Table 2 Selected development indicators for Ethiopia and other African countries

. . Year of | Ethio- |Dji- S South
Indicator Unit data pia bouti Sudan | Kenya | Nigeria | Ghana Africa
Human Develp-

e e rank 2011 174 165 169 143 156 135 123
Human Develp- |, ;¢ 2011 | 0.363 | 0430 | 0.408 | 0509 | 0459 | 0.541 | 0.619
ment Index
. % of population
Population below| * .
. with less than | 2000
:ir::;ome poverty PPP USDL.25 a | 2009 39 18.8 no data| 19.7 64.4 30 174
day
0, =
Urban Population é’ti%fnmta' POR- | 5011 168 | 763 | 408 | 225 | 505 | 525 | 622
. 2005
Adult literacy rate| % 2010 29.8 | nodata| 70.2 87.0 60.8 66.6 88.7
Primary enré 2 2001
e e % gross 2009 102.5 545 74.0 112.7 89.5 105.2 101.2
GNI PPP $ billions | 2011 94.3 no data| nodata| 71.7 374.1 455 545.7
GDP growth SN ooyt 13% | -21% | 1.9% | 05% | 1.0% | 1.1% | 0.6%
growth rate 2008 ) ) ' ) ) ) )
Population wih-
out electricity % 2008 85.1 | nodata| 65.3 84.6 53.3 47.1 24.2

Source: UNDP 2010, UNDP 2011, World Bank 2011

Table 3 Selected ICT development indicators for Ethiopia and other African countries
Year of | Ethio- | Dji- South

Indicator Unit data pia bouti Sudan |Kenya | Nigeria | Ghana Africa
Mobile-cellular tele — 1 perl00 o511 | 1567 | 2132 | 56.25 | 64.84 | 5858 | 84.78 | 126.83
phone subscriptions inhabtants

Annual growth rate of | % (popu

mobile-cellular tele lation- 2005 71.0 314 36.4 26.4 21.0 29.3 9.1
. 2011

phone subscriptions based)

POIUIETTEN COMETEE 137 | o) 2008 10 85 66 83 83 73 100

mobile phone network

IEIMEVEB USTE NS | o 2011 | 110 | 7.00 | 19.00 | 28.00 | 2843 | 14.11 | 21.00

internet

Annual growth rate of | % (popu 2006

individuals using theni- | lation- 28.8 40.7 18.6 30.0 38.7 39.0 225

2011

ternet based)

Fixed (wired)broadand | per100

subscriptions people 2011 0.03 1.25 0.04 0.12 0.13 0.25 1.80

Households with a ¢o-
puter

Source: ITU 2012, UNDP 2010

% 2010 1.38 13.01 | No data| No data| 8.00 9.14 18.33

2Valuescan exceed 100 per cent due to the inclusion of-aged and undeaged students because of early or
late school entrance and grade repetition.

Solving the E-Waste Problem (StEP) Initiative Green Paper 12



39per cent of tahe
tion live on less than USD 1.25 per
day. Theseeople are very likely not
in the position to purchase any type
of electrical and electronic equip
ment apart from very basic devices
such as torch lights.

64.1 per cent of the adult population
is illiterate; this means that almost
two-thirds of the adulpopulation are
precluded from using information
and communication technologies
such as computers. Nevertheless, the
net primary school enrolment ratio is
very high in Ethiopia, suggesting that
the literacy rate will increase signif
cantly in the near fute.

I n 2008, 85 per
population was not connected to an
electricity supply. Thus, the majority
of the populatiori and especially the
rural population, which almost in
formly lacks access to an electricity
supply i cannot make use of many
types of electric and electronic
equipment such as refrigerators,
computers or televisions. It should be
noted, however, that many haus
holds without access to an electricity
supply may have access to batteries

(f StEP IS
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Cc 0 ubiletcellylay selephang subscriptions

means that it will soon catch up with
other African countries in termsf o
mobile phone usage. The treno t
ward greater mobile phone usage is
facilitated by the availability of fa
fordable handsets with Amharicnla
guage software (see Sectidr), in-
expensive SIM card&and prepaid
air-time available for as little as Birr
10 (USD 0.55). In total, Ethio Tel
com has already given out 15.9lmi
lion SIM cards. However, not all of
these cards are still active, as they
are usually taken out of service once
they are not used for a certain period
of time (Gezahegn 2012)

c e tin 2010, oni1t.3B peo qent af &tbi

pian households owned a computer.
Nevertheless, the annual growth rate
of individuals using the internet is
quite high, averaging over 28.8 per
cent between 2006 and 2011,gsu
gesting that the general demand for
computers and householthternet
access will likely increase. It is thus
likely that further economic growth
will lead to increased householdrpe
etration by computers and other ICT
equipment.

These i ndicators
generation of @vasteis still relatively low.
As government bodies and other types of
offices (e.g. banks, businesses, NGOSs)
hae mirttil receintly Beenhthe ag@minantice
sumers of electrical and electronic quui
ment, they are currently the most signif
cant sources of -waste in the country.
lation could mak little use of mobile Neverthelessthe rapid penetration of ICTs
phones in daily life. Nevertheless, in Ethiopian society will soon alter this
coverage has since increased at rapid picture to a more heterogeneousvaste

and/or solar panels, thus allowing
them to e devices such as radios,
torches and mobile phones.

A According to official statistics from
2008, only 10 per
population lives within an area that is
covered by a mobile phone network,
meaning that 90 per cent of the pep

sugges

pace. As of mie012, mobile phone situation.

network coverage had reached8®

per cent of t he c3ountryos territory
The purchasing price for a SHeard is 45Birr

(Gezahegn 2012).

] . D 2.48), whichal incl 15 Birr ai
A In 2011, 16.67 per cent of Ethiop&n (s 8). whichalready includes 15 Birr air

- ) ) time. Besides these costs, customers have tg-regi
SUbSCI’Ibed to mOblle phone Services. ter and provide two passpmﬂzed portrait ph(nt_

While this rate is below the rates of  graphs and a copy of their passport.
ot her African c o u rAsaconeegugnce, teambarjf Slicards @G5

extremely high growth rate in on million) is not identical with the numbers of mobile
phones in active use in Ethiopia.

13 Solving the E-Waste Problem (StEP) Initiative Green Paper
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Furthermore, it can be asserted that e more than 100,000 inhabitants as of 2006
waste is mostly generated in urban areas and indicates which cities PABthiopia
and not in rural settlement$able 4gives included in its ewaste survey (sePAN-

an ovenew on the Ethiopian cities with Ethiopia 2012

Table 4 Major cities in Ethiopi a

Estimated popula- Detailed ewaste asses
Rank | Name tion for Region ment by PAN-Ethiopia

1 July 2012 available

1 Addis Ababa 3,040,740 Addis Ababa X

2 Mekele 273,601 Tigray

3 | Adama 271,562 Oromia

4 | Dire Dawe 262,884 Dire Dawe X

5 Gondar 254,450 Amhara

6 | Awasa 212,665 SNNPR X

7 Bahir Dar 191,015 Amhara X

8 | Jimma 149,166 Oromia

9 | Dessie 147,592 Amhara

10 | Jijiga 147,482 Somali

Sourcefor population dataCentral Statistical Agency of Ethiopia cited aft¥ikipedia 2012

With 3 million inhabitants, Addis Ababa is (UNIDO 2010). As many households are
far Ethi opilodesto | a ng esnectectto anelecticitydsupply, they

by

40 per cento f

t he uwbanupopdr y 6 snake use of lowrice, norrechargeable

tion. It is well connected to all major ave standard batteries. These batteries often
land routes within the country and head of feature short lifetimes and contain heavy
the (currently nonfunctioning) railway metals such as lead or cadmium.

line that connects Ethiopia with the port Finally, efforts to promote decentralised

country Djibouti. In addition, Addis Ababa rural electricity supply often use solarmpa

i s Ethiopiads capn t alelinstalldtons coupledenitholeadcithbde ¢ e
tre. The city also hosts the African Union tery storage systems. Once obsolete, these

(AU) and, along with Nairobi, is one ohe systems (and in particular the leadd

ly two cities in Africa to serve as a centre  batteries) are of high environmental and

for the United Nations (UN), thus signa health concern.

ling the cityds regional and gl obal pol itic

importance. Furthermore, Addis Ababa is _

host to embassies from most foreignvgo 3.2 Manufacturing and

ernments, as well as offices of mang-d imports

velopment agencies and MS. With its

large population and role as a political and There are various producers of EEE leca
economic centre, Addis Ababa is also the ed in and around Atis Ababa and Bahir
city with the highest demand for EEE and Dar. These producers primarily assemble

generates the mostveaste in Ethiopia. mobile phones from imported parts and
components. Currently, all producers focus

Exemptions from the urbamral dispar on the domestic mobile phone market. The

ties in the use of EEE atmtterypowered following producers are of particular eel

devices such as torch lights and irad vance:

os/cassette players. It has been reported

that more than 300 million dry cell batte A Tecno Mobile Ethiopia: &no Tet-
ies are consumed in Ethiopiannually com Ltd. is a Hong Kondpased rno-
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bile phone manufacturer that
launched operations in Ethiopia in
September 2011 with a capitat-i
vestment of more than USD 1 Imi
lion. The company started producing
the first smartphone model in EbRi
pia in mid2012 ad employs around
300 local and 15 foreign people.
Tecno Tel ecombods-
tion focuses on providing mobile
phones with Amharic language-a
plications, which is realised by the
Ethiopian company Information
Technology  Transfer  Services
(ITTS) (2Merkato.com 2012; exte
sia 2012).

A Tana Communications is an Ethiop

an company that provides mobile
phones with Amharic software to the
Ethiopian market. Software ddve
opment and manufacturing are based
in Bahir Dar. Production started in
the first quarter of @11; by February
2012, the company had produced
50,000 handsets. Currently, the plant
employs around 200 people, 80 per
cent of whom are women. The
phones, which are targeted at the
low-price market, are sold for Birr
370 (USD 20) on the Ethiopian ma
ket (Ezega 2012).

A Smadl is a Chinese company that

started mobile phone manufacturing
operations in Ethiopia in July 2011.
The facility is located around Gerji
and employs around 100 local Wwer
ers in the assembly process (extensia
2012).

A Geotel is a manufacturef mobile

phones that recently started produ
tion in Ethiopia. The first domast
cdly-produced mobile phones from
Geotel were planned to be out on the
market in late August 2012.

A Until some years ago, Vestel opera

ed a T\assembly facility in Alem
Gena inthe southwest of Addis Ab
ba. The production was terminated
because of declining demand for
cathode ray tube (CRANVs.

A

SOLVING THE E-WASTE PROBLEM

Sheba Cable & Wire Industries
(linked to All African Steel Mills,

see Sectionl.l) maintains a cable
and wire production facility in Akaki
Kality.

In addition to these enterprises, more i
vestments might be made in the future. As

E t dn iexampleatirere i3 anold park undenco

struction near the BolAirport in Addis
Ababa. This IT park is intended to host
companies engaged in IT services,tsof

ware development

and manufacturing

(Gezahegn 2012).

While manufacturers located in Ethiopia
provide some of the EEE consumed in the
domesic market, the vast majority of EEE
on the Ethiopian market is imported. The
following companies and structures cha
acterise this influx:

A

A

Glorious is the only authorised Eth
opian distributor of many electrical
and electronic products manaofa
tured by brads such as Ariston,
Sony, Hitachi and Philips. It imports
and distributes EEE and maintains a
wholesale centre and six retail sho
rooms in Addis Ababa, as well as
one in Nazareth. In addition, the
company supports subsidiary
branches in Harar and Dire Daypas
well as a network of subgents. ©-
day, the company directly employs
around 250 workers at variousopr
fessional levels (Glorious 2012).
Garad is the exclusively authorised
Ethiopian distributor of Samsung
products and maintains varioussdi
tribution and retail shops in the cau
try.

According to Ezega (2012), about 80
per cent of the mobile phones on the
Ethiopian market are illegally srgu
gled into the country, in part to avoid
paying the high import taxes.cA
cording to independent experts, other
types of electronic equipment have
until recently also routinely beett i

Solving the E-Waste Problem (StEP) Initiative Green Paper
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legally imported from Djibouti and
Somalia (via Jijiga). Recently, sttic
er customs enforcement seems to
have reduced illegal import flows.

A EEE from brand name companies,
such as LG, Philipand Samsung, is
imported and distributed via agents
who maintain shops and showrooms
in all major cities.

A Due to rapidly rising demand for
ICTs, major companies such as HP
and MTN opened distribution and
service offices in Addis Ababa in
2012 (Gezahegn 2Q).

A A significant volume of ICT eqpk
ment is also imported and distributed
under the auspices of ICT4D
project. For example, the project
AOne Laptop Per
and distributed 5,900 X@aptops to
Ethiopian schoo&

A In conjunction with effortsto bring
electricity to rural households and to
overcome the problem of electricity
shortages, the Ethiopian Government
launched various energy access-pr
jects, which were supported in part
by the World Bank. One of these
projects includes the import armlis-
tribution of 5 million compact fla-
rescent lamps (CFLs) in exchange
for incandescent bulbs (OKastitut
2011). The CFLs are given to the
Ethiopian Electric Power Corpar
tion (EPCO), who then sells the-d
vices to rural consumers at wek-b
low market prce.

®|CT4D = Information and Communication Tec
nology for Development

® The project One Laptop Per Child (OLPC) was
initiated in Ethiopia in 2008 ral is run by a US
nonprofit organization of the same name. It feeu
es on the development, construction and distrib
tion of robust, lowcost laptops to be used in déve
oping countries. In Ethiopia the project was igpl
mented by former GTZ (now GlzZ) and the
Engineering Capacity Building Program (ECBP)
(OLPC 2011). Since June 2010, the project was
taken over by the Ministry of Civil Service (forme

ly Ministry of Capacity Building.

Regarding import and refurbishing of used
computers, th&€omputer Refurbishment
and Training Centre (CRTC), managed
by the Ministry of Communication and-l
formation Technology (MCIT), deserves
special attention. The centre is located in
Akaki, 30km sauth of Addis Ababa, and
was built up by the Government of Ehi
pia, financed by the World Bank andneco
sulted by thdnternational Business Lda
ers Forum (IBLRdigital partnershipThe
Centre imports and refurbishes high dqual
ty used computers from Europ@d North
America to supply the Ethiopian market
with affordable ICT equipment. The CRTC
has imported more than 10,000 usedh€o
puters, and 7,068 of them were refurbished
and provided to Ethiopian organizations

C te.ig.Ischaols, health éacilities dnd coonm

nity based organizations). BetweenpSe
tember 2011 and June 2012, the Cen&re d
livered 1,229 complete computer systems
to Ethiopian organizations. In addition to
the import, refurbishment and distribution
of ICT equipment, the CRTC provides-v
cational trainingon hardware and software,
as well as on business management.|Fina
ly, the Demanufacturing Facility (DMF)
was established next to the refurbishment
centre in order to provide a solution for
waste ICT equipment put onto the Ethiop
an market (see Sectidrd).

The project establishing tHeRTC and the
DMF was carried out between 2006 and
2010. It was financed by the World Bank
and the Ethiopian Government. As tlee r
furbishment centre achieved full cest
recovery conditions in 2010, operations
now continue beyond the actual project
phase. Recentlythe CRTCexpanded its
activities on refurbishing used computers
from domestic sources. This effort isnsy
chronised with the -evaste collection &
tivities organized by MCIT (see Section
4.3), which led to an influx of 17,162 used
and obsolete EEE, mostly from Ethiopian
Government offices, between October
2011 and December 2012, nearly 700 of
which were refurbished. The remaining
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devices were dismantled or asevaiting
dismantling in the nearby Demanufactu
ing Facility (see Sectiof.4).

3.3 Distribution of EEE

Electrical and electronic equipment is
mostly sotl in small shops distributed all

O StEP IS
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over urban Ethiopia. In Addis Ababa, one
major distribution cluster is located in the
Kazanchis area, where more than 100
shops sell new and used electronicdsro
ucts such as printers, copy machinesnco
puters and mobile pines.

-

& PhePT ot o,¢ 2T 198 sumoranr, COMPUTER ACCESSORY %,

VAL COVLA amALLS DYV LRAG
P OSPT oo,

Photo 1 Electronic equipment retail shops in Kazanchis, Addis Ababa

3.4 Dataon stocks and
volumes

Globally, there isa paucityof reliable data
on the generation, collgon, import and
export of ewaste, andon ewaste man-
agement in general. Environmentah-
pactsand tradeof e-waste at local ancht
ternational levels have driven many oeu
tries, particularly developing countries, to
take measures taontrol this situation
Ethiopia has ratified the BasConvention
and, in accordancéasput in place some
startup measures for the managent of e
waste.

The rate of evaste generation in Ethiopia
is not well understood or documented, and
an inventory was needed tuide future
measures hat ensure environmentaly
sound manageent of ewaste. Therefore,

a survey was conducted in four major
Ethiopiancities (Addis Ababa, Bahir Dar,
Dire Dawa and Hawassa) focusing on four
selected types oEEE 1) personal am-
puters andrelated accessories; 2) telev
sions and related accessories; 3) mobile
phones; and, 4) refrigerators.

The work was implemented kthe Pesi-
cide Action Nexus Association (PAN

17 Solving the E-Waste Problem (StEP) Initiative Green Paper
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Ethiopia) under the guidancand direct
supervision of the Federal Environmental
Protection Authority (EPA), Ethiopia. The
full report was published by PAHNthiopia

in 2012 (PAN 2012).

The survey included respondents from-va
ious stakeholder groups, including: heus
holds, business entities, academic aed r
search institutions; wholesak and reti
ers; government officers; and, maintenance
and repair shops.

A random sampling technique was used to
select sample householftem the four ct-

ies after determining the sample size using
a single population proportion formula.
For all otrer categorie®f respondentsall
existing institutions inBahir Dar, Dire
Dawa and Hawassaere surveyedHow-
ever, this approach was not possible o A
dis Ababa due to its large size and its n
merous institutions. Thus, total stocknmu
bers could only beatculated for Bahir Dar,
Dire Dawa and Hawassa.

This section presents key data and findings
from this study.Table 5shows the stocks
and penetration of the four types of EEE in
thesurveyedentities

Generally, household ownership &EE
was seen to cucross all income segments
in the studyHowever, the number of e
trical and electronicdevices owned was
largerin the highincome segmenAmong
commercial entitieshe possession ®EE
such as personal computers increased with
the size of entitiesas such equipmerns
necessary toun their businesses effeativ

ly and efficiently The number ofefrigera-
tors, televisions and mobile phonesaswy
found to be higher in star hotels and rasta
rants though it varied depending dhe
type of services provet, the number of
customers served and the number of hotel
rooms they hadin academic and research

" Further details on the methodologicabproach
are laid out in the original rpject document (see
reference PAN 2012).

institutions, the number of personalnzo
puters waslarger in higher institutions
(colleges, universities)the possession of
televisions was higér in devebpment n-
stitutions and alarge number of refrigea-
tors and mobile phones were found et r
search institutionsAmong government b
fices and NGOsownership of personal
computers and refrigeti@s is higher in
governmental  organizations whereas
NGOs ownal more TVs and mobile
phones.

Data on theregistered import volumes of
the four types oEEE covered in theu-
vey was obtained from the EthiopidRev-
enue andCustoms Authority. Table 6
shows the number of electrical and cele
tronic devices legallymported into Etho-
pia mid-2004 until the time of inventory in
2011.

The dataof Table 6show adramatic spike
in mobile phone imports in 2006llowed
by a sharp decline in 2000ne possible
explanation for this spike and decline is
that Ethiopia haonly one mobile phone
service providerwhich lacks capacity to
meet public demandfor mobile phones
Thus, it is possible thafluctuations core-
spond with the level of service provision in
a certain time period. Anoth@ossibleex-
planationis that the pak import number in
2006 causedemporarymarket saturatign
leading to reduced import numbers thé fo
lowing year.

While these numbers provide some- i
sights into the growth rate of the EEE
stock in Ethiopiathey only tell part of the
story. Asignificant share of EEE is smu
gled into the country (see Sectid@2),
thus rendering officiaimport datainsuffi-
cientfor estimating total stockumbers.
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Table 5 Number of devices present in the arious types of entities in the four surveyed citiés

Number of computers | Number of TVs | Number of mo- Number of re-
& accessories & accessories bile phones & | frigerators & ac-
City Entity accessories cessories
Households
(n=422) 76 585 840 240
Research instit
tions (1=32) 13,828 254 38 104
. GOs & NGOs
Bahir Dar (n=105) 7,723 219 296 92
Businesses
(n=233) 1,206 612 53 412
Wholesalers & &-
tailers =58) 589 157 1,960 222
Households
(n=422) 699 331 920 298
Research instit 588 14 32 o9
tions (i=15)
Dire Dawa | COS&NGOs 1,461 165 68 127
(n=60)
Businesses
(n=301) 2,934 128 2,703 599
Wholesalers & e-
tailers =34) 370 539 2,020 131
Households
(n=422) 375 636 901 222
Research instit
tions (1=33) 3,508 151 41 44
Hawassa GOs & NGOs 10,086 237 276 191
(n=155)
Businessesn=450) 2,947 928 486 534
Wholesalers & e-
tailers (=89) 315 558 1,674 109
Households
(n=409) 169 265 647 243
Research instit
tions 43614 1,385 126 654
(n=272)
Addis Ababa] GOs & NGOs
(n=123) 33510 792 578 241
Businesses
(n=403) 2,126 711 47 130
Wholesalers & &-
tailers p=251) 8,740 2,667 7,196 591
Total Households
1,319 1,817 3,308 1,003
(4 cities) (n=1675)
Research institi-
tions 61,538 1,804 237 831
(n=352)
GOs & NGOs
(n=443) 52,780 1,413 1,218 651

8 The numbers indicated in the table represemy the number of devices identified in the surveyed entities and

do not represent total stookmbers
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Number of computers | Number of TVs | Number of mo- Number of re-
& accessories & accessories bile phones & | frigerators & ac-
City Entity accessories cessories
Businesses
(n=1387) 9,213 2,379 3,289 1,675
Wholesellers &
retailers (n=432) 10,014 3,921 12,850 1,050
Grand total (n=4289) 134864 11,334 20,902 5,210

Source: PAN 2012

Table 6 Total number of electrical and electronicdevices legally importedinto Ethiopia, 20042011

Number of computer Number of TVs Number of mobile Number of refriger-
Year® & accessories & accessories phones & access ators & accessories
ries
2004 41,974 21,388 17,179 5,620
2005 387,642 204,672 310,633 55,662
2006 331,939 342,201 1,051,048 77,051
2007 520,889 390,677 50,507 89,306
2008 260,025 333,683 193,728 116,921
2009 331,303 411,307 379,980 98,245
2010 284,005 490,779 429,644 122,641
2011 263,116 177,047 346,084 53,368

Source: PAN 2012

Table 7 Estimated number of EEE in use in private household# four selected cities in2011

Personal Computers TVs Mobile Phones Refrigerators
Addis Ababa 322,165 505,170 1,233,377 463,231
Bahir Dar 8,820 67,896 97,492 27,855
Dire Dawa 111,651 52,870 146,952 47,600
Hawassa 48,456 82,182 116,425 28,686

Source: PAN 2012

Table 8 Estimated number of EEE in use in private households in the 10 largest cities of Ethiopia in 2011

(rounded)
Type of equipment In-use stock in private households in the 10 largest cities of Ethiopia in
2011
Personal Computers 656,000
TVs 946,000
Mobile Phones 2,129,000
Refrigerators 758,000

Calculated on the basis of data from PAN 2012

Table 9 Estimated stock of nonfunctional equipmentin three selected cities ir?011 (number of devices)

Personal Computers TVs Mobile Phones Refrigerators
Bahir Dar 4,908 451 912 97
Dire Dawa 6,531 1,188 3,040 886
Hawassa 2,839 328 637 151

Source: PAN 2012

° The data for the years 2004 and 2011 is incomplete andtdmwver the entire year.
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Table 10 Estimated stock, by weight (kg), of nonafunctional equipmentin three selected cities ir2011

Personal Computers TVs Mobile Phones Refrigerators
Bahir Dar 147,000 kg 15,800kg 90 kg 6,800 kg
Dire Dawa 196,0® kg 41,600 kg 300kg 62,000 kg
Hawassa 85,200 kg 11,500 kg 60 kg 10,600 kg
Source: PAN 2012
Table 11 Estimated total stock, by weight (kg), ofnonf unct i onal equi pment in
in 2011
Type of equipment Stock of non-functional equipment in the 10 largest cities of Ethiopia in
2011
Personal Computers 3,200t
TVs 510t
Mobile Phones 3t
Refrigerators 590t
Total 4,300t

Source: PAN 2012

Based on the household survey carried out
by PAN-Ethiopia, the EEE stock in private

cating the number of stored néumctional
devices at the time of trsurvey

households can be calculated for fouriEth

opian cities (se@&able 7.

If the data presented imable 7 are ex-
t o
ing the population data presentedTiable
4" this yields arestimatedn-use stock in
private householdis 2011 geeTable §**

trapol at ed

Table 9indicatesthe estimated number of
electrical and electronic devicesnsidered
as nonfunctional and not suitable foer

While these figures could be generated for
Bahir Dar, Dire Dawa and Hawassa, no
guantifications could be made faxddis
Et hi o pst a 6 sAbabd duk do gsmwde limitationhats
madeit impossible to achieve represant
tive results.

Taking the actual figures froffable 9,av-
erage weights for personal computers, TVs,
mobile phones and refrigerators weas
sumed andused to estimate thstock of
nonfunctional EEE by weight (Table 1.

pair? stored in the various types of rsu

veyed entities ir2011. The data eregen-
eratedthroughquestionnairanswers ind I

If the data presented ifable 8is extram-
ated to Ethi opusiad®s
the population data presentedTiable 4*

1% According toTable 4,the cities of Addis Ababa,
Bahir Dar, Dire Dawa and Hawassa are populated
by 3,707,304 people (out of 4,951,157 people in the
Thus, the volumes Table 7

10 biggest cities).

this yields an estimatedtock of around
4,300tonnes of nosfunctional egipment
in 2011 6eeTable 1)*°.

were multiplied by thdactor of 1.336 (4,951,157 /

3,707,304).

" This extrapolation yields indicative values only
as socioeconomic structure varies significaniy b

tween the various cities.

2The figures are associated with some unaertai
ties mainly resulting from varying definitionsf
6ndmnctional 6
rability mostly depends on the level of skills dvai
able in a certain location. Thus, interview responses
are partly influenced by such subjective and local

factors.

21

13 personal computers: 30 kg; TV35 kg; mobile
phones: 0.1 kg; refrigerators: 70 kg.

14 According to Table 4, the cities of Bahir Dar,
Dire Dawa and Hawassa are populated by 666,564
people (out of 4,951,157 people in the 10 bf&lg

Or &p ai rciaeb)l Ehas, thelvolumesrdibtetlOwere mult-r e p
plied bythe factor of 7.428 (4,951,157 / 666,564).

5 This extrapolation yields indicative values only
as socioeconomic structure varies significaniy b
tween the various cities.

and
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The resuls obtained from the samples are
considered to be sufficiently representative
for major urban environments in Ethiopia,
taking into account variation in ownership
of the four types of EEE across different
institutions and the four cities. However,
the data do not allow for extrapolation to
smaller urban areas or to rural settlements,
as socieeconomic structures and EEE use
patterns diverge significantly from those in
urban centres in such environments (see
Section3.1).

In this era of rapidly advancing techoel
gies,EEE has comdo be considered re-
cessityin nearly all segments of society
ranging from indviduals to business ent
ties, institutions and industry. Combined
with the increasing populatioand eo-

- o AT 5 : . -2
Photo2a &b Filled solid wastecontainers

Waste collection in Ethiopia is mosthe-r
stricted to urban areaghe following ank
ysis is based on Addis Ababa, though the
levels of organkation and infrastructure
vary between citie¥’

Since January 2003, the municipal solid
waste servicéor Addis Ababawas shifted
from the Environmental Sanitation eb
partment to a newhgstablished agency
called the Sanitation, Beautification and
Parks Development Agency (SBPDA)
with power decentralizedo subcity and

®The focus on Addis Ababa was chosen because it
is by far the oithdhe highgsdt s
economic importance. Thus, it is also the mos-rel
vant city for developing-evaste related strategies.

]
StEP 4. Current e-waste management practices

nomic projections of continued growth of
the ¢ o u n t grogsd slomestic product
(GDP), the volume of-vaste in Ethiopia
is likely to increase in the futa and will
require a concerted effort by both the-a
thorities and the public to properly manage
its flow.

4 Current e-waste
management practices

4.1 Solid waste management
situation in Ethiopia

kebelé” levels. Currently, the agency has
solid waste divisions in all 10 stdities
and theirkebele aministrations. In ade
tion to the SBPDA, various civil society
associations (youth group associations,
women associations, etc.), commntyn
based organization, NGOs, private instit
tions and governmental organizations
(GO9 are also now engaged idifferent
waste management activities. Their aetiv
ties range fromcollecting solid waste to
composting, raising and recycling of ot
nicipal sold waste.

Currently, the official household wastelco
lection scheme in Addis Ababa makes use

7Kebele is the smallest unit of urban admiristr
tion.
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of organzed groups of collectorswhich

the municipalitypays according to thevol-

ume of wastehey collect The costs of this
collection are covered bfees charged to
householdsalongwith their water bils. A
househol dés waste <co
to two per cent of its water bill. Oral-
vantageof this approach to waste catle
tion fees isthat household waste gemner
tion volumes typically correlate i water

Source: PANEthiopia 2011
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consumption, thus allowinfpr a roughly
volumedependentee system.

A significant disadvantageof this waste
collection system is that gives a moe-

tary incentive tocollectors to focus their
calleetiornt efforts onf ighevoluanen ovaste t s
such as organic waste (grass, leaves

etc.).Some of this organic wastiees not

necessarily need waste treatmdnirthe-

more this system provideso incentive for
composting.

Photo3a &b People picking through mixed solid municipal wastén Addis Ababa (left) and Bahir Dar

(right)

In Addis Ababa, all waste collected by this
household waste collection scheme is-di
posed at the Reppi dump site (alstown
as 0 K o s,Hoeafedl 13km southwest of
the city centre and covering Ba. Accod-

ing to Kuma (2004), it has the status of a
sanitary landfill. The site was established
in 1968 and is still used, despite little-r
maining capacity. It is surrounded byt-se
tlements and spontaneous fitesause d-

cal air pollution (Kuma 2004).

In Addis Ababa and other major cities in
Ethiopia, almost all households have the
habit of separating recyclable or reusable
solid waste items that have direct market
value. In additio to households, soma-i
dividuals and informallyorganized groups
called 6 Qu o r cartyeost Gvaste sepas

'8 Spontaneous fires are common on waste disposal
sites in Africa. They are caed by congested en
thane reacting with ambient oxygen in the aireTh
se fires do not require human ignition.

23

tion in different areas, including at disposal
sites. However, there is no weliganized
system or organization that can regularly
collect sorted sad waste items.

In Addis Ababa,numerousfactorieshave
use for the sorted waste. Facilities that
produce paper, plastic, iron, glass and other
materials have a high demand for theasep
rated waste, which they use as raw material.

With regards to -@vaste however, hous
holds and institutions usually store kRon
functional items. The PANEthiopia survey
conducted in 2011 noted that most instit
tions register all EEE in use. Thus, dispo
ing of old EEE requires deregistering, a
process which is not smoothlytaklished

in all entities yet.
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4.2 Repair shops

According to the study conducted by PAN
Ethiopia, a significanvolume of the four
typesof EEE addressed in this report flows
to informal repair shopsThese repair
shops repair the EEE manually using
commonrepair tools such as screwdrivers,
voltmetes, hot guns, fans or suckermsnd
soldering tools. The process starts byp-co
ducting tests to identify the problem with
the equipment. The repaireéhen disas-
sembl es
the internalcomponents that need to ke r
paired or changed.

When the repair has been done, the gqui
ment is tested before being reassembled to
be returned to the owner. If the equipment
cannot be repaired, the repair shops usually
negotiate to buy it from the owners tise

it as a source of spare parts.

According to the survey, thereferred
method for dealing with nonfunctional
computers and othdfEE are to store the
itemsor to dispose of them alongith oth-

er municipal waste.

Most of the maintenance shops sditt
they were willing to pay for collectors to
take away their ncefunctional electrical
and electronic equipmeniMost of them
were also willing to pay for a pickup rse
vice, but they do not caravhether the €
waste is actually disposed pfopety*®.

4.3 E-waste collection

Currently, there are thrdgpesof formal e
waste collection systems in Ethiopia.€Fh
se can be described as follows:

A The manufactures of mobile phones
in Ethiopia (see Sectiof3.2) partly
maintain service centres wherengda
aged phones can b@anded in fore-
pair or exchange (extensia 2012). As
Ethiopian mobile phone production

¥ This attitude might root in a lack of awareness
regarding the hazardous nature of manwaste
components.

t hsecasiags t@icqgsee nt 0

did not start before September 2011,
no significant return volumes can be
expected yet.

A  The Computer Refurbishment and

Training Centre (CRTC) (see Section

3.2) takes bak all computers that it

distributes in Ethiopia. Once one of

the endof-life computers is brought
back to the Centre, it will be sent to
the DMF for dismantling. As the

CRTC started the distribution of

computers only few years ago, the

volume of computersaken back e-

mains small at this point.

A As part of the effort to make the
Demanufacturing Facility (DMF, see
Section4.4) operational, the Ministry
of Finance and Economic Develo
ment (MoFED) has written a circular
letter to all federal ministries to hand
over stored endf-life EEE to the
MCIT, which operates the DMF
(EEW0G SC 2012). Following this
initiative, 25 offices of the federal
government inand around Addis
Ababa delivered used and obsolete
office equipment to the DMF. &
tween October 2011 and December
2012, the DMF received 17,162d
vices such as computers, unmte
ruptible power supplies, TVs, mobile
phones, typewriters, printers and
copy mahines (Masresha 2013). So
far, the collection effort is mostlyof
cused on offices of the federal\go
ernment. Equipment from offices
from regional government offices
and from other sources (e.g. banks,
businesses, educatiaentres,
NGOSs) is planned to bmcluded in
future. The African Development
Bank, The World Bank and the
World Food Program have also
handed over 1,785 pieces of used and
endof-life EEE.

There is no significant informal-waste
collection developed in Ethiopia. This
might result from he facts that general e
waste volumes$ in particular from private
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householdg are still moderate (see &e
tion 3.4) and that consumers generally do
not give away obsolete devices because

they are still considered valuable
(Cochrane 2011PAN 2012).
Nevertheless, observations in Merkato

Market in Addis Ababaand the findings
from the research carried out by PAN
Ethiopia (2012) suggeshat some mode
ate volumes of -evaste are collected and
managed by scrap metal collectors aed r
cyclers (oftenreferee t o as
These collectors and recyclers do nog-sp
cifically focus on ewaste, but on any type
of metatcontaining waste. This means that
some ewaste is channelled to existing
scrap metal markets, which often operate
under informal conditionsin the case of
EEE such as cables and radios, it wBE®
observed that collectorsften cooperate
with local repair and secortthnd shops in
order to increase the resale value from the
collected items by providing devices for
re-use oras asource of sgre parts.

In Addis Ababa, it is estimated that gBr
centof householdsolid waste is collected
by the formal waste collection scheme
(Kuma 2004) and it is likely that some-
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waste is collectedy formal waste colie
tors alongwith other household wasteln
addition, PANreports thatuncontrollede-
waste dumping has also been observed in
some Ethiopian cities (PAN 2012). In rural
Ethiopia, there is ndormal collection of
waste which means thag-waste such as
endof-life torches and batteries aresdi
posedof in anuncontrolledmanner

In sum,e-wastein Ethiopia todays gene-
ally handled as follows

6 s ¢ a Ae Argonged 6tdrage of-waste (e.g.

office equipment, mobile phones,
TVs etc.) in households, offices and
governmental premises

A Formal collection ofe-waste from
governmental offices and delivery to
DMF

A Informal refurbishing and recycling
of waste items and components (e.g.
cables, radios etc.) in and around
scrap metal markets

A Uncontrolled dumping of waste
items such as batteries, lamps, gfri
eratorsetc.

A Disposal of ewaste along with

household waste

~P

g

Photo 4 Computer dismantling in the Demanufacturing Facility in Akaki
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4.4 Pre-processing

There is one prprocessing facility in
Ethiopia. Located in Akaki, 30 km south of
Addis Ababa, the Demanufacturing Facil
ty (DMF) is managed by the government.
The DMF was established in conjunction
with, and is located next to, tl@&RTC (see
Section3.2).

Both facilities are managed by MCénd
work closely together in the fields of e
waste collection and functionality testing.
Used and obsolete office equipment from
domestic sources is first delivered to the
CRTC to undergo quality control. If sait
ble for re-use, the devices will be treated
within the CRTC. If not suitable for nese,
they will be handed over to the DMF for
recycling.

The DMF primarily targets obsolete and
outdated ICT equipmente(g. computers)
and carries out manual dismantling and
sorting. According to Cochrane (2011) and
PetersMichaud (2011), the centre had-di
ficulties acquiring sufficient volumes o
waste, which severely hamperiesl opei-
tion until autumn 2011The collection iir
tiative of MoFED and MCIT (see Section
4.3) led to an influx of 17,162 used and
obsolete pieces of EEE between October
2011 and December 2012. While disma
tling and sorting activities are proceeding,
no dismanting output has been delivered
to downstream marketget. Currently,
therearemore than 18 tonnes efeel scrap
and 6.8 tonnes ahixed plasticin stockat
the DMF.

The DMF is currently using a building-
cated in Akaki. This building is rented
from anotler government agency and lacks

adequate storage capacity. While storage
space could theoretically be addedxine
pensively by placing containers next to the
facility, the setting of the compound does
not allow for such additional storage it
out blocking theaccess road for the néig
bouring warehouse.

In orderto overcome this problem, MCIT
has eamarked Birr 3 million (USD
165,600)to construct a new facility onnd
occupied land next to the CRTC.

As mentioned inSection 4.3, a certain
share of the -svaste generatedis chan-
nelled towardscrap metamarkets which
tend to operate informally. One example of
such an informal scrametal market is the
recycling seabn of Merkato Market in
Addis Ababa. There, most businesses focus
on waste plastics, glass andea ferrous
metabk. The latter is collected and either
used for the manufacturing of new gro
ucts (e.g. stoves) or loadedtorirucks to

be delivered to onefdhe secondary steel
plants in Ethiopia (se8ectionl.l). In a-
dition, the market also handles somedmo
erate volumes of used and obsol&EE
such as cables, @leic motors, power tools
andi in small quantitie§ computers, TVs
and radios. The products are either sold as
seconehand goods or are used as sosirce
of sparepars. It is estimated that around
50 small shops in Merkato Market deal
with used and obsde EEE Parts and
components not suitable for-vse are ie

t her stored (e.g.
dismantled andsold to downstream scrap
metal dealers buyg steel, aluminium and
coppetr.
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45 End-processing

Manual preprocessing of most electronic
devices, as conducted by the DMF of i
formal recyclers, produces the following
output fractions:

> > > >

>

>
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Steel

Aluminium

Copper cables

Printed wiring boards (PWBs) and
connectors for data transmission
Coppersteelplastic mix (e.g. ro-
tors, plugs, hargwitches)

Pure copper (e.g. from CRylokes)
Plastics (mostly ABS with flameer
tardants)

CRT-glass

Some of these fractions can be seen in
Photo 6, which shows a manually disma
tled and sorted desktop PC without rmion
tor and peripherals. In addition, some other
fractions such as various types of batteries,
toner cartridges, mercwgwitches, PCB-
capacitors, CFLs and LCBisplays const
tute output fractions on their own ane-r
quire specific treatment due to theirneo
tents of hazardous substances. While the
management of these fractions is varny i
portant from an environmental perspective,
they make up a relatively small share of
the total ewaste composition by volume.
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4. Current e-waste management practices

- R 1
) )
i Aluminium l'o' )
== ~ "

b /' Printed wiring boards
L. & contacts

———- Copper cables

Copper-steel-
plastics-mix -

e e e e e e e e )

Photo 6 Manually dismantled and sorted desktop PC

The above listed fractions can be further
preprocessed to some degree in order to
reduce the number of output fractiona-C
bles can, for example, be mechanicalby li
erated from their insulation to retrieve pure
copper; motors, plugs and switches can be
further processed to separate the various
materals in order to bemanagedalong
with other fractions.

All materials require some form of end
processing or final disposal. With regards
to endprocessing, some capacities are
available in Ethiopiaas will be described
in the next sections.

To date, noa of the endprocessing p-
tions described in this chaptare utilised

for ewaste management in Ethiopia on
any significant scaf@. Thus, this chapter
illustrates potentiaéndprocessing options
in Ethiopia rather than describing current
e-waste flows ad management practices.

20 One exemption might be the treatmehsteel as
this endprocessing option is typically also used by
informal sector recyclers as described in Section
4.3and4.4.

Further information orendprocessingis
compiled inSections4.3and4.4.

45.1 Steel

Several secondary steel plardase located
in the region of Debre Zeit and Akaki Kal
ty east of Addis Ababhancluding

A Abyssinia Steel Mill

All Africa Steel Mills / Sheba Steel
Mills

Zuquala Steel Rolling Mill

Mame Steel Mill PLC

Ethiopia Iron and Steel

Waliya Steel Industry

Arati Still PLC

Habesha Steel Mills

Steel RMI PLC

Anson Steel

These plants typically pay cash on the d
livery of steel scrap based on daily market
prices.

> >

v v D B D
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45.2 Plastics

There are several plastic recycling canp
nies located in the east and southwest of
Addis Ababa in Akaki Kality and Alem
Gena. These companies recycle various
types of thermplastics suchas Polyéht-
ylene (PE) and Polypropylene (PRpm
local sources. Cuently, there is no ree
cling capacity in Ethiopia for the theon
plastics typically used in EEE (e.g. ABS
with flameretardants).

4.5.3 Aluminium, copper and print-
ed wiring boards

No endprocessing facility for copper and
printed circuit boardgpresently existan
Ethiopia.A few formal secondary alumin
um smelters operate in and around Addis,
including: Tana Engineering PLC, Radel
Foundry PLC,
In addition, smaller quantities of wrought
aluminium might be used iartisanallocal
industriessuch as jewellery production.

4.6 Final disposal

There is no hazardous waste disposal site
or waste incinerator within Ethiopia.e€
ment kilns represent the only potentially
feasible and domesticalvailable ha-
ardous waste disposal capacity. As the
kilning stage requires very high operating
temperatures, the process could theeret
cdly be used to destroy certain types of
organic pollutants contained in some e
waste fractions (e.g. flame retardantspla
tics). In addition, the material can be used
as a substite for fuel in the process.

The following cementkilns operate in
Ethiopia:

% Nevertheless, some cement producers reject co
firing waste material, as the composition of the
waste can negatively affect cement quality. This is
particularly the case for chlorirmntaining wastes
such as PVC.
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A Derba Cement Factory
70km north of Addis Ababa)

A Messobo Cement Factory (northern
Ethiopia)

A Bedrock Cement (southwest ofdA
dis Ababa)

A Haile Robi Cement Factory (Akaki
Kality)

A Muger Cement Factory (70 km north
of Addis Ababa)

A National Cement Share Company
(Dire Dawa)

A Zhongshun Cement Factory (Dukem,
37 km east of Addis Ababa)

A Holleta Cement Factory (Holleta,
Oromia Region)

A Dejen Cement Factory (Dejen, East

(Derba,

Gojjam)

A Capital Cenent Factory (North of
Addis Ababa)

A Habesha Cement factory(Near

Arefedayn eH(jle‘\lrlat)\/\tljeﬁt 8frA(§/dIS %’bfbé

There arghoweverseriousconcernsabout
using these kilns for the disposal ofzha
ardous waste. Some of these concerns go
back to the so <call
Programo (ASP), wh i
rid Africa of stockpiles of obsolete pest
cides and which was implemented in
Ethiopiastarting in2005. Prior to the ASP,
Ethiopiahadsince 200Qisposed of ol
lete pesticide®y sending stockpiles tine
EU for incineration. Thelecision to send
the waste tothe EU, however,was not
reached at ongebut after assessing and
evaluatingthe option ofcement kilnsas
means of disposah the country andirfid-

ing that there were high environmental and
health rgks connected to the disposal of
hazardous waste kilns.

After reinvestigang the possibility of s-

ing cement kilns as a disposal technology
option for pesticides(DTO), ASP (2006)
concludedthat, due to high leakage rates
(approximately four per cent of all material
put into the kilns leaks out), cement kilns
did not amount to a viable DTO in Africa
including Ethiopia. Further arguments
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against using cement kilns as a DTO for
pesticides inclde: 1) thekilns are sup-
posed taoperateat alow oxygen level (34
per cen), which is impossible to maintgin
2) there is alack of strongregulations and
insufficient capacities to monitor sucip-o
erations in Africa

Concerns for using cement kilns fother
materials such aswaste plastics are based
on observation in other countrieGeneré

ly, this management option requirggnif-
icant investments in technical pollution
control measures as well as sophisticated
know-how to reduce the emission of hel
tants in dayto-day operation.

As such cemenkilns in Ethiopia or in any
neighbouring counyr currently canot be
recommeded forthe incineration ofplas-

tics or other hazardous materials fran
waste.

5 Downstream markets

As illustrated in Sectiond.4and1.1, there
are no engorocessing or disposal solutions
availabk for the following fractions:
A Copper cables
A Printed wiring boards (PWBs) and
IC-contacts
A Coppersteelplastic mixes (e.g. o
tors, plugs, hard switches)
A Pure copper (e.g. from CRT yokes)
A Plastics (mostly ABS with flameer
tardants)
A CRT-glass

Potential soltions and downstream ma
kets are discussed for each of these-fra
tions in the following sections.

To date, noa of the downstream markets
described in this chaptare utilised for e
waste management in Ethiopia. Thus, this
chapter outlines potential dowrtseam
markets rather than describing current e
waste flows and management practices.
Related information on-waste collection

and preprocessing can be found in Se
tions4.3and4.4.

5.1 Copper cables

From both an environmental and economic
perspective, copper cables are a crucial e
waste fraction. The intrinsic aterial value

of copper makes it economically attractive,
with pure copper generating the highest
revenues. The economic incentive pobvi
ed by the market value of copper often
leads to the practice of open cable burning,
an extremely toxic proce$8.Open @ble
burning should be avoided in all cases
Ethiopia.

As alternatives to cable burning, two mra
agement options are available:
A mechanical liberation of copper (e.g.
stripping, shredding, granulating)
A export of insulated cables to eénv
ronmentallysound tratment facit
ties

While the first option generates more value
from ewaste locally, it requires another
downstream solution for the insulatioram
terial, which is often composed of PVC.
Furthermore, cable shredders or granul
tors require significant finam inveg-
ments, as well as investments in training
and safety measurés.

Numerous companies are available ingern
tionally to treat pure copper (option 1) or
copper cables with insulation (option 2).

?2 Cable buning is carried out because riéquires
almost no manual labour input to retrieve purp-co
per. Nevertheless, this economic equation neglects
the fact that costs caused by massive pollution is
externalised to society and the environment.
Z\Working with shredders and granulators requires
special training as the physimature ofthe process
can cause severe injuries to workdrsaddition, it
has to be made sure that the equipment does not run
hot as this can again lead to the formation ofysoll
tants (dioxins).
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5.2 Printed wiring boards

(PWBs) and contacts

Printedwiring boards and contacts for the
transmission of digital data (e.g. plugs,
sockets) contain a broad variety of mater
als, including hazardous substancesp-co
per andprecious metals (gold, silver and
palladium). Only a limited number ofn-
ternationalcompanies are capable of refi
ing precious metals out of this type of e
waste fraction, including

Umicore (Belgium4
Xstrata (Canada)
Aurubis (Germany)
Dowa (Japan)
Boliden (Sweden)

> > D

These companies usually only accept
shipmentsof printed circuit boardand IC
contacts in 20 foot or larger containers.
Due to the relatively rich concentration of
precious metals in the circuit boards of
some electronic products, this fractior{pr
vides significant revenues for pre
processing enterprises.

5.3 Copper-steel-plastic mix

Dismantling activities such as those carried
out by the DMF in Akaki yield various
components like motors, speakers, shstc
es and plugs that are composed of various
materials, predominantly steel, coppdr, a
uminium and plastics. While these parts
canbe further treated to liberate the ivar
ous materials, this is often not econoriica
ly feasible using only manual labour,the
parts gained frorfurther treatmenére typ-
ically quite smallandmanual labour yields

2 Umicore maintains notrdy a facility for the e-
fining of copper and precious metals from printed
wiring boards, but also another plant tecover
copper, nickel and cobaftom Li-lon and NiMH
batteries typically applied in mobile electronie-d
vices and cordless power tools.uBhthe company
is providing downstream markets for twewaste
recycling fractions.
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relatively small amounts of pure met&ls.
Nevertheless, this manual option could be
tested and economically monitored in the
Akaki facility.

Other options for handling these hetexog
neous fractions include:

A shredding and mechanical separation
(within Ethiopia or in another cod
try)

A export to speialised steetopper e-
fineries (e.g. those operated by Elmet
in Spain)

If the latter treatment option is choséns
recommendedhat larger plastic partbe
removed in ordeto increase the fractiogs
purity and thus economic revenues.

5.4 Pure copper

Pue copper like that retrieved from the
dismantling of CRT has a very highcec
nomic material valué®

As there are no copper refineries in Bthi
pia or any neighbouring countries, this
copper fraction will need to be exported to
one of the numerous coppesfineries @-
erating worldwide.

?®|n the informal recycling sector in Accra, Ghana,
it was observed that these components are typically
dismantled by children. This is becaubke disma-
ting of smdl motors, speakers and switches is
physicdly less denandingcompared tahe dsman-

ting of larger equipment (Prakash & Manhart
2010). Of course such childbour input is viol&

ing international labour standards and should in no
way be promoted in Ethiopia anywhere else.

5 Due to the high valuef copperscrapand other
valuable fractions (e.grinted wiring boards), they
should be stored in secure places to minimize the
likelihood of theft.
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Photo 7 Pure copper retrleved frbm the yokes of CRTs

5.5 Plastics?

The plastic fractios from ewaste are
mostly composed of ABS angolyca-
bonates used for dags and structural
componentsOther types of plastics aré a
so found in ewaste, including PVC from
cable insulations and smaller quantities of
some elastomers not suitable for material
recovery. Most of theselastic types are
permeded with brominatedflame retad-
ants especially those plastic parts that are

5. Downstream markets

of new products are designed to comply
with the European R#S-Directive, which
bansthe use of the flame retardants PBB
and PBDE. Although ongoing research
projectsseek toidentify ways to depgt
merise and clean thermoplastics from e
waste (Arends 2009), these techniqaes
not yet applicable on an industrialase.
Therefore,one option for the management
of plastics from waste computers is energy
recovery in power plants or cement kilns
with sophisticated offjas treatmentiow-
ever, as discussed in Section 4.5.2, all of

exposed to heat during theer o d uset s Gthe cement kilns currently operating in

phase The thermoplastics (ABS arbly-
carbonates) can theoretically be recycled
into new productsHowever relying on &-
tablished recyling methods,the presence
of flame retardants these plasticsignifi-
cantly reducestheir utility in secondary
applications The secondaryse of these
materials will only postpone the ewdlife
problem associated with hazardous flame
retardants Recyling and mixing them
with plasticscontaining no or other flame
retardants might lead to cross
contamination.

Even secondary applications in nBEE s

in most cases ndeasible, as the majority

2" This section is based on an assessment carried out

by Manhart etl. (2011).

Ethiopia fall well below the required
standards for environmentalyound n-
cineration of ewaste plastics (see Section
4.5.2.

Alternatively, plastics could also & dis-
posedof in engineered landfills for lza
ardous wasteOther methods for screening
out certain plastic types with particularly
low contamination from flame retardants
(e.g. with a handheld screentdgvice) are
also currently under study.
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56 CRT-glass®

While a considerable volume of CRE-r
mains in use today, the production@RT
has declined dramaticallps LCD and
plasma technologgow dominate the nra
ket for TVs and computer monitorgari-
ous management options are available for
glass from waste CRTS.From an eo-
nomic and environmental perspective, the
recycling into new CRTglass (glasso-
glass recycling) is the most preferable as it
enables a recyclintate of 100 per cerior
this fraction (Kang & Schoenung 2005).
There is only one remaining CRfodLc-
tion facility in India that accepts secondary
CRT glass of high qualityHowever this
facility has an established supplier stru
ture so that it is unlikely that new players
will be able to enter the supply chain of
this plant.

The second establishettianagement @
tion is the use o€RT glass in lead or @@
per smelters (glage-lead recycling).In
this processthe glass is used as flagent
and substitute for silicaand.Some of he
lead from the glass can be recovered in the
process.The silica composing the glass
thenmowesinto the slag phase. There are
only afew smelters tht are technically et
signedto processCRT glass. In 2003, there
were three smelteithat wouldacceptlim-
ited amounts ofCRT glass in Europe. At
that time, these capacitiagere noteven
sufficient to manage the emd-life CRTs

of GreatBritain, let alone all of Europe
(ICER 2003). Inthe USA, there are only
two smelters processin@RT glass (Kang
& Schoenung 2005). This limitechpacity
(in terms of both glasw-glass andylass
to-lead operations), combined with thercu

#The following section is widely based on as a
sessment carried out by Manhart et al. (2011).

2 Prior to treament of waste CRT glass, the vac

um inside each CRT needs to be equalised during
the dismantling process. Depending on the subs
guent management option, such as those described
here, the frontand funnelglass have to be septra

ed and cleaned frontheir internal phosphorous
coatings, requiring separate treatment.
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rently high levels of waste CRT glassnge
eration, leads to a negative market value
for this output fraction. Refineries typically
charge aroundJSD 156200 per tonne for
sound treatmenif’

Another recycling ofon is mixing CRT
cullet with concrete or asphalt to be used in
the construction sector. This management
option could be attractive fdtthiopiaas it
could build upon existing industry stru
tures. Nevertheless, this option still faces
the problem of podsle cross
contamination so that inust beproved
from caseto case that the hazardous sub
stanceqin particular lead)ncorporated in
the building materials constitute no risk to
human healtlor the environment.

Other recycling optionsnclude the po-
duction of foam glass, ceramic bodies and
insulating glass fiboreHowever these p-
plications are still ina developmenttage
and thus are not yet available as man-
agement option for endf-life CRT glass
(Andreola et al. 2007).

A common enebf-life managment option
for CRT glass is the transfer to hazardous
waste disposalsThe phosphorous dust
contained within the tubeseeds to be di
posedof as hazardous waste.

6 Legal framework of e-
waste management

The Federal Environmental Protection-A
thority of Ethiopiahasformulated a new
regulation on Management and Disposal of
Electrical and Electronic Waste under the
Environmental Pollution Control Preael
mation of 2002. This regulation is planned
to be presented to the EthiopiBarliament
by theend of tle currentEthiopian budget
year (June 2013).

The issue oEEE hasevenbeen takerup
regionally at theThird International Co-
ference for Chemicals Management

% |n addition to these chargesther costs arising
from trargport and transbounaty shipments must
be factored into the cost calculus
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(ICCM3). There,the African region b-
came the main negotiator ftre inclusion

of the life cycle approachho EEE man-
agement in the Global Plan of Action
(GPA). This decision received full ac-
ceptance by the parties and also reflected
positivelyon the African resolution.

Ethiopia is signatory of most of the inte
national conventionsncluding the Basel,

Bamako, Rotterdam, Stockholm and other
conventionsfor most of which the Federal
EnvironmentalProtection Authority (EPA)

is the Designated National Authority
(DNA).

Other national policies and regulatiores r
lated to waste management and &ou-
mental protection are listed in the folle
ing table.

Table 12 Ethiopian policies and regulations related to waste management and environmental protection

No. | Policy item Main theme

Remark phrases

1 Article 44 of the Consti
tution of Ethiopia

Environmental rights

All persons have the right to live in a clean and heall
environment

2 The Health Policy of 1993| Health system issues

Very few items that are related to solid waste proble
in terms ofenvironmental hygiene are included in the
policy document.

3 Establishment of EPA in
1995

Need for an indepaent
body dealing with env
ronment

The Federal Environmental Protection Authority (EP
is a national government body responsible for emvirg
mental policy issues

4 Environmental Policy of
Ethiopia, 1997

High priority in waste
management

Focuses on community participation and environme
economics in development activities

5 Environmental Pollution
Control Proclamation of
2002

Management ofMunici-
pal Waste

All urban administrations shall ensure the collection,
transportation, and appropriate recycling, treatment
safe disposal of municipal waste through an establig
system to undertake integrated municipal waste-ma
agement

6 Solid Wase Managenent

Proclamation N0.513/2007 resource

Promotion of waste as a

Enhance at all levels capacities to prevent the possi
adverse impacts from solid waste while creating ec
nomically- and sociallybeneficial assets out of solid
waste

7 Addis AbabeaCity Solid
Waste Management Reg
lation, 2004

Solid waste managemer

Addis Ababa solid waste management, collection an
disposal system

7 Recommendations

The analysis carried out in Chapt&sand

4 reveals that evaste is not yet severe
source of environmental pollution or a
threat to health and safety in Ethiopia.
Compared to other African countries, such
as Ghana and Nigeria, eonftlife volumes
are still quite moderate anid even more
importantlyi there are no indicationsah
unsound recycling and disposal is @ra
ticed systematically. Although there are
some indications that-waste is disposed
of in an uncontrolled manner, the majority
of obsolete EEE is currently stored invgo

ernment premises, offices, international
organiations and households awaiting f
ture solutions.

The study could not quantify the share of
seconéhand equipment in the total EEE
imports. In addition, little is known about
the typical quality and functionality levels
of imported used equipment. Geneyait

is known that lowquality equipment with
short remaining lifetimes can significantly
add to the avaste problem, while high
guality seconéhand equipment is far less
problematic and can even contribute to
bridging the digital divide. Thus, high
quality seconeéhand EEE should not be
classified as -avaste. Research in West-A
rica reveals that the widespread availability
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of cheap seconband IT equipment can
help significantly to bridge the digitali-d
vide (Schluep et al. 2032

While the social and ecomic benefits of
new and highguality, affordable secord
hand EEE appear significant, this situation
also requires action as market penetration
of EEE is rapidly increasing. Ethiopia is
one of the fastest growing economies in
Africa, meaning that consumpti and ds-
posal patterns will change rapidly in the
near future. Once devices such as campu
ers, mobile phones and TVs are net r
garded as luxury goods any more, thd-wil
ingness to store obsolete devices will also
decrease. In addition, urban centfeand

in particular Addis Ababda are already
host to informal collection and scrap metal
businesses, which typically also take over
e-waste recycling once sufficient quantities
are available. If informal -evaste colle-
tion and recycling systems develop un€o

trolled (as has been the case in Ghana and

Nigeria) and come to command a signif
cant share of-easte handling, severege
ative environmental and health effects have
to be anticipated. Therefore, it is advised to
take proactive measures, such as those
listed below, to prevent such adverse-d
velopments in Ethiopia.

7.1 Further develop the e-
waste collection from
offices and businesses

As ewaste volumes will increase rapidly
and disposal habits will likely change, the
current situation should be regarded as a
unique opportunity to design appropriate
and thorough collection and recyclingssy
tems. The activities of the recycling centre
in Akaki and the collection activities from
federal government offices in Addis Ababa
(see Sectiod.3) should be maintained and
expanded stepy-step to other government
offices (e.g. regional govemments, other
cities), nongovernment orgamations,
businesses and foreign institutions iriEt
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opia. Thestrengthof this strategy is that
organking collection from government and
nongovernment offices is typically less
demanding than collection from private
households, thus providing the opportunity
to collecta large volume of -evaste reh-
tively efficiently and gain important initial
e-waste managemeakperience

While government offices, in particular,
are willing to give away obsolete EEE free
of charge, private households (and possibly
also some small businesses) might-pe
ceive these goodss valuable and ask leo
lectors to pay them to piekp their e
wasté’. Therefore, avaste collection from
private households and businesses requires
different strategies, economic consiler
tions and financing mechanisms. Thé- in
tial focus on collecting-avaste from offc-

es enables the development of both the
physical recycling infrastructure and
knowledge about the economics anchtec
nical aspects of -easte recycling, all of
which are prerequisites to developingia f
nancing mechanism for household colle
tion.

7.2 Optimise pre-processing
and storage in the
Demanufacturing Facility

As laid out in Sectiort.4, the Demanufa
turing Facility in Akaki has made couisi
erable progrss in recent months. However,
the activities are still focused on collection,
dismantling and storage; to date, noyrec
cling output has been delivered to any
downstream market. In order to proceed in
this direction, the DMF should strive to-i
terlink with downstream markets as soon
as possible by offering its outputs (steel,
printed circuit boards, cables, aluminium,
plastics etc.) to national and international
markets (for details, see Chaptr Ne-
working with downstream markets should

3L This is typically the case in many other African
countries where -waste is already collected from
private households on a larger scale.
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also be done in order to receive feedback
on quality aspects of output fractions,
which in the mediunturn will help m-
prove dismantling strategies and recycling
processes in ordéo increase economie+
turns.

Furthermore, the DMF is in urgent need of
storage space for both incomingwaste
and produced output fractions.

7.3 Widen the scope to other
EEE

While the collection of avaste from ge-
ernment institutions primarily yields office
equipment, the DMF already receives a
broad variety of noffice equipment such

as fans, vacuum cleaners and refrigerators.

If collection efforts are to be furtherxe
panded to other offices and, in the leng
term, also to private households, this influx
will further increase. Therefore, it isda
vised that recycling capabilities bex-e
panded to include these other types of
equipment and their components.
Furthermore, office equipment in Ethiopia
is often attached to the use of uninterrupt
ble power suppliegUPS) to protect data
and equipment losses resulting from power
cuts. These UPS all contain one lead acid
battery, which should be recycled along
with starter batteries from cars and trucks.
As uncontrolled lead acid battery recycling
is regarded as one dtfie worst polluting
industries in the world (Blacksmitinst-
tute 2008), environmentallysound sal-
tions for this waste stream must also be
identified®.

7.4 Develop solutions for

non-valuable fractions

E-waste recycling does not only yield pro
itable output factions, but also material

32 Other types of batteries are also widely used i
Ethiopia and require environmentakbpund sal-
tions.

that has a cost for sound eofilife man-
agement due to high concentration of-po
lutants and/or a relatively low material
value. While some of these fractions-a
cumulate quite slowly (e.g. mercury
switches, PCRapacitors), othrs repe-
sent mass fractions (e.g. CRT glassspla
tics) and will soon challenge the present
and future storage capacities. For these
fractions, viable and environmentally
sound solutions have to be identified.
Thereby, it has to be kept in mind that
some stutions for dealing with mass fta
tions, such as export for treatment in other
countries, might be very costly. These
costs could quickly challenge the overall
economic efficiency of its recycling.
Generally, it is advised to identify national
solutions sich as sound treatment and-di
posal for hazardous wastes. In the light of
Et hi opi abds rapid
such solutions will also be necessary to
manage other types of industrial waste.

7.5 Develop a national e-
waste strategy

Experiences from many othecountries
show that evaste management requires
more than just a colléion system ander
cycling plants. Recycling and pollution
prevention standards are needed in order to
define the mode of operation and to create
a level playing field for all actorsnithe
managementchain. Additional financial
sources might be needed to cover the co
lection costs and the management of the
hazardous fractions. Enforcement
measures must be in place to make sure
that all actors adhere to the established
rules. Collectiorefforts must be acconap
nied by measures to increase awareness,
which is necessary to achieving publigpa
ticipation. And, finally, the principle ofxe
tended producer responsibility must ke d
fined in a way that enables importers and
producers to play anffective role in e
waste management.
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All of these measures require carefulrpla
ning and collaboration between various
government, industry and civil society
stakeholders. The development of an e
waste manageent system is a taskne
compassing numerous tetbal, organia-
tional and administrative aspects. The a
tivities involved in the development of a
national ewaste policy and a functionat e
waste management system generally fall
under one of the following five core
fields>®

A Policy and legislation

A Business and finance mechanism

A Recycling technology, skills and

downstream markets
A Monitoring and control
A Marketing and awareness

7.6 Take into account the
whole life cycle of
electrical and electronic
products

As indicated inSection3.2, mobile phone
manufacturing begam Ethiopia in recent
months. It is possible that other maraifa
turers might also start producing EEE in
Ethiopia in the future. This, together with
constantly rising import volumes, call for a
broader and more concerted egach to
sustainability aspects of EEE andvaste

in Ethiopia. In addition to -vaste ma-
agement considerations, such an approach
should target hazardous substances in the
production phase as well as energy
efficiency aspects in the use phase. This
couldbe achieved by aligning with regul
tions and initiatives in other world regions
such as the European Union. Here, the
RoHSDirective®* and the implementing

% This structure was developed ISwiss Federal
Laboratories for Materials Science and Technology
(EMPA) and proved tdbe very useful in -evaste
strategy development processes in various countries.
3 Directive 2002/95/EC on the restriction of the use
of certain hazardous substances in electrical and
electronic equipment.
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measures under the Ecodesign Direéfive
are of particular relevance. They require
manufacturers andmporters to be in line
with energyefficiency standards and to
phase out lead, cadmium, mercury, hexav
lent chromium, polybrominated biphenyls
(PBB) and polybrominated diphenyl ether
(PBDE). By aligning with internationalfe
forts and standards, Ethiopia wd not
produce or receive equipment with below
average environmental performance. Add
tionally, its products will be compatible
with the requirements of major overseas
markets, thus opening the doors for exports.

7.7 Develop afinancing
mechanism

As indicated in the recommendations
above, ewaste management systems are
typically not economically sefustaining
and many problematic fractions cae-r
quire additional financing. While sucl f
nancing could be secured by import or
product taxes, such measures shaakke
into account that a significant portion of
EEE in Ethiopia today has been smuggled
into the country to evade taxes. An-i
crease of import taxes might further aagr
vate this problem.

Financing mechanisms can also be based
on nontax measures such asghl oblig-
tions on producers and importers within
the framework of extended produces- r
sponsibility schemes (EPR). As an gxa
ple, producers and importers can bei-obl
gated to take charge of the environménta
ly-sound management of an annualaste
share tht is equivalent to their market
share of products brought onto the Ethvop
an market during a defined time period.
Such a system design can also helpnto i
crease cosgffectiveness as importers and
companies have a direct incentive fa-d
signing and suppting efficient collection
and recycling systems. Of course, such

% Directive 2009/125/EC on establishing a fexm
work for setting of ecodesign requirements far e
ergy-related products.
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systems also require standards for colle
tion and recycling, as well as independent
monitoring and control. Furthermore, &-r
quires that producers and importers are
registered and require@ tperiodically e-
port their sales volumes in Ethiopia.
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About the StEP Initiative:

fStEP envisions a future in which societies have reduced to a sustainable level the e-waste-related burden on the
ecosystem that results from the design, production, use and disposal of electrical and electronic equipment. The-
se societies make prudent use of lifetime extension strategies in which products and components i and the re-
sources contained inthemi become raw materials for new products.

Our name is our programme: solving the e-waste problem is the focus of our attention. Our declared aim is to plan,
initiate and facilitate the sustainable reduction and handling of e-waste at political, social, economic and ecologi-
cal levels.

Our prime objectives are:
1  Optimizing the life cycle of electric and electronic equipment by
o0 improving supply chains
0 closing material loops
0 reducing contamination
1 Increasing utilization of resources and re-use of equipment
1  Exercising concern about disparities such as the digital divide between industrializing and industrialized
countries
1 Increasing public, scientific and business knowledge
1  Developing clear policy recommendations

As a science-based initiative founded by various UN organizations we create and foster partnerships between
companies, governmental and non-governmental organizations and academic institutions.

StEP is open to companies, governmental organizations, academic institutions, NGOs and NPOs and in-
ternational organizations which commit to proactive and constructive participation in the work of StEP by

signing StEP6s Memorandum of Und esraetexpectkd to gontfiblitethpnetarSt EP  me mt

ily and in kind to the existence and development of the Initiative.

St EPGOs core principles:

1. St EP6s work is founded on scientific assessmentsi-and
ronmental and economic aspects of e-waste.

2. StEP conducts research on the entire life cycle of electronic and electrical equipment and their corresponding
global supply, process and material flows.

3. St EP6s research and pil ot pr oj ecnobe-wastegprobleesant t o contri

4. StEP condemns all illegal activities related to e-waste including illegal shipments and re-use/ recycling prac-
tices that are harmful to the environment and human health.

5. StEP seeks to foster safe and eco/energy-efficient re-use and recycling practices around the globe in a so-
cially responsible manner.

Contact:

StEP Initiative

c/o United Nations University

Institute for Sustainability and Peace (UNU-ISP)
Operating Unit SCYCLE

Hermann-Ehlers-Str. 10

53113 Bonn, Germany

Phone: +49-228-815-0271 =X\
(X )
Fax: +49-228-815-0299 VY

info@step-initiative.org
www.step-initiative.org
www.isp.unu.edu
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