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FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE REC

The Department of Energy (DoE), in association with the United Nations Development
Programme (UNDP) are implementing the appliance energy efficiency Standards and
Labelling (S&L) Project, which aims to reduce energy consumption and greenhouse gas (GHG)
emissions by influencing consumers to purchase more energy efficient appliances. The need
for a feasibility study to determine the viability of an integrated appliance recycling system
(where proper handling and disposal of appliances can be enforced toestimtrappliances

are dismantled in an environmentally responsible manner at the end of their useful life) in
South Africa stems from the S&L Project as the S&L Project must be implemented in the
context of environmentally sustainable principle$hs feagbility study focussed on
developing an integrated appliance recycling systenmdage household appliances (LHA) in
Gauteng(asthis province has the highest population density and was therefore assumed to
contain thehighest number oappliancesyhich cansubsequenthbe rolled outto the other
provinces.

A Section 28 noticavas publishedby the then Minister of Environmental Adfrs for the
Electrical and Electronic Equipment Industry to submit Waste Management Plans for approval
on 06 December 201 7Ths study thusultimately alsoaimed b assist theLHAmanufacturers

and importersin developing a waste management plan

LITERAURE REVIEW

The study commenced with a detailed literature review of internatio&@EEnanagement,
which found thatthat various WEEE management systems exist which place upstream or
downstream fees or taxes on EEE equipment to ensure that costs fortealecansporting

and recycling appliances are coveré&allowing this legal review of international and South
African law pertaining to WEB#&as conducted which found that there is an existing legal
framework which, with additions of norms and standsrdnd regulationscould provide a
legal framework within which an appliance recycling system could function. Lastly
investigation into the Section 28 noticeentioned above was conducted

Upon reviewing the IndWMP plans submitted to the Department of Environmental Affairs
(DEA), the consultants were of the opinion ttia¢ plans have good aspects, but that neither
can be regarded as implementable in their present form. Neither addressesrtiwal
question of how initial operation of the respective recycling schemes will be funded (i.e.
during the period prior to funds flowing back to the PROs through national treasury and the
DEA/Waste Bureau). In additigthe consultants feel that the phs are too broad in terms of

the range of product categories that they cover. The characteristics of the various product
categories, including both their physical composition, the channels through which they travel,
the endusers and trade associationyalved, etc., are so diverse that it is difficult to see how
effective endof-life treatment and/or disposal can be ensured by means of a single plan and
PRO.

Subsequento the literature reviewa status quo investigation was undertaken into the status
of appliance recycling in South Africa. The main conclusions drawn from the investigation
include the following:
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1 Appliances in South Africa remain in use for longer periods than in developed
countries due to old appliances oftdreing solddonated to peoplen lower income
groups. This results in energyefficient appliances remaining in operation for
extended periods.

1 Although it was confirmed that appliances reaching the end of their functional life are
available for recycling, very few appliances were obse at recyclers claiming to do
recycling of large appliances.

1 No evidence could be found that appliances are currently-tprated for the
environmentally sound recovery, treatment safe disposal of harmful gases or
hazardous materials.

1 The investigatins confirmed that there will be enough feedstock for commissioning
and operation of an apmnce recycling facilityacilities in Gautendput this will be
subject to appliances being reared before they are recycled/disposed of in a
cheaperbut unsafe unhealthy or environmentally damaging manner.

PROPOSED APPLIANCE RECOVERY AND RECYCLING SYSTEM

The study proposed three models for an appliance recovery and recycling system, viz. Models
A, B and C. The locations where jreatment and recycling of thepgpliances take place,
according to type of appliance (naooling and cooling) in each of the modétssummarised

in the table below.

Pretreatment includes safe removal of refrigerant gases, lubricating oils, motors and
capacitors, PUR foam and othesufation, PCBs and PWBSs, accessible cables and wires, most
plastic components and other loose items.

The steel carcasses that remain after the abovwentioned components have been removed
will be sent to accredited SMDs for final processing. Other redgchabterials will be sent to
dedicated processing facilities with ntvazardous and hazardous residues sent to specialised
facilities for safe treatment andr disposal.

" : Appliance collection / Scrap Metal Dealers
Model Alnitial Phase | All appliances drop-off depots (SMDs)
Nortcooling Appliance collection / SMDs
drop-off depots
Model A Future Phase Mechanised Abpli
: echanised Appliance
Cooling Recycling Facility (MARF) MARF
Model Blnitial Phase = All appliances Centrgl manggl appliance SMDs
recycling facility
Non-cooling Centrgl manggl appliance SMDs
recycling facility
Model B Future Phase :
Cooling Centrgl manggl appliance MARE
recycling facility
Model C All appliances SMDs SMDs

P18095_REPORTS_04 FINAL REPORT -IR&Al (#port PagelVof 112



FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE REC

FINANCIAL MODEL

Afinancial model was developed in order to quantify the financial implications of adopting
ModelAorModel® a2 RSt / ¢l & RA&AOFINRSR RdzS G2 GKS Tt
to regulate).It became clear from an early stage that, in addition to income derived from the

sale of recyclables, the environmentafigund recycling of appliances would require
substantial additional operational fundingy means of advance recycling fees (ARFs), to be

paid by appliance manufacturers and importers on their current unit sales volumes.
Determination of the level of ARFs necessary to sustain operation of the propesgding

system, and the rate at which ARFs would need to rise over time to accommodate the
increasing number of appliances entering the recycling system, therefore became a key
objective in the modelling process.

The model confirmed thatdue to the highappliance sales volumes and the income arising
from the imposition of ARFs, incoming cdtbws would be substantial. Accordingly, if depots

are constructed on a phased basis, for e.g. only one or two per year during the early stages of
implementation, the funds necessary for CAPEX can be generated interiraliyyshould not

be necessary to source outside funding by way of borrowings, grants, etc.

The financial model also showed that centralised-peatment (i.e. pretreatment at a single
location mather than anumber of dispersed facilitiegnd/or the introduction of a MARF
increasethe overall costs of the system, and therefore the level of advance recycling fees
necessary to sustain iote that a lower ARF implies a lower cost to appliance rfearturers

and importers, and by extension to customers purchasing appliances.

The initial phase oModel A o MARF) offered the lowest overall ARF level (R0.67 per
kilogramin year 1). The ARF would need to escalate at a rate of 10.1% per annufrilfie.
above nominal inflation of 6%) to ensure letegym sustainability of the proposed recycling
system.From the financial modelt was thus concluded that the initial phase of Model A is
the preferred option It should however, be noted that if it bemmes possible to secure some
or all of the funding required for the establishment of a MARF from dortbes Jevel of
advance recycling fee could become much lower.

CORPORATE AND COMMERCIAL ARRANGEMENTS

Financing of the appliance recycling system wilbieneans of advance recycling fees levied
on the national sales of all appliances. Practically, this will necessitate the establishment of
the PRO for the appliance industry and ARCO.

It will be necessary for the PRO to consult with industry participants ARCO in order to
develop and approve capital and operational budgets for the recycling operation. This in turn
will facilitate the setting of advance recycling fee scales for each category of appliance, and
() the amounts payable to consumers as trads, and (i) amounts payable to SMME
collectors, per appliance.

Going forward, the PRO will need to collect the advance recycling fees from manufacturers or
importers on a periodic (preferably monthly) basis, and remit funds to ARCO in accordance
with the approved budget. Any surplus funds will be invested appropriately with a financial
institution.
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The PRO will also be responsible for promotion of used appliance recycling by means of
appropriate marketing and communication activities.

As the commerciabr operational entity, ARCO will perform crucial functions in the recycling
operations including:

1 the establishment, capacitation and ongoing management of the appliance collection
/ drop-off depots;

1 the recruitment, training, management amédmuneration of all personnel employed
at the ARCO head office and at the depots;

1 the procurement, maintenance and securing of all fixed and movable assets

associated with the recycling operations;

the sourcing, capacitation and payment of SMME collectors;

the accreditation of SMDs and the conclusion oftake agreements with accredited

SMD;

1 the reconciliation of all used appliance stock received, treated, dismantled and sold to
third-parties (accredited SMDs, etc.) including the recovery of monies fuchthird
parties;

1 arranging for the safe disposal of all hazardous substances recovered from appliances;
and environmental and safety auditing of the depots and SMME collectors, and the
compilation of all statutory returns.

= =

LEGAL FRAMEWORK

In terms of the legal framework required for the implementation of an appliance recovery
and recycling system, this study found that an improved enabling legal framework for the
recycling and recovery of WEEE is required to provide the requisite standaghocertainty
under the rule of law by the Constitution.

Firstly, National Norms and Standards for the Collection, Storage, Treatment, Recycling,
Recovery and Disposal of WEEE (Norms and Standards) must be made in terms of section
19(3)(a) of NEMWA fahe design, construction, operation and decommissioning of WEEE
facilities. These Norms and Standards will ensure the responsible collection, storage,
treatment, recycling, recovery and 4ese of WEEEand reduce environmental pollution,
degradation andpublic health impacts.

Secondly, section 69(1) of NEMWA empowers the Minister to make regulations to ensure the
lawful administration and effective management of WEEE recycling in South Africa. The
regulations must address different aspects of the WEEKctag process such as producer
obligations (financial obligations, labelling and proddesign requirements, life cycle
assessments), institutional arrangements (establishment and powers of Producer
Responsibility Organisation (PRO)), requirements folEE® operations, financial
arrangements, information reporting and disclosure, enforcement notices, entry and
inspectionas well aoffences and penalties.
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PILOT PROJECT

For an appliance recycling project to be initiated, it is recommended that the prbgc
implemented on a pilot basis as a means of testing the technical feasibility and financial
viability of the project. The pilot project would allow for testing the effectiveness with which:

1) Appliances can be collected from a range of sources in aeffesitive manner.

2) Appliances can be p#eeated for harmful gases and hazardous materials to be
removed, treated and / or safely disposed of before the appliances are passed on to
third parties for further processing and recycling.

WAY FORWARD

Once the pibt project has been implemented and found viable, it is suggested that the initial
phase of Model A be implemented. In short, this will entail the following

1 Drop-off depots (storage facilitiesyvill be developedacross Gauteng (Tshwane,
Johannesburg, Eagand, West Rand and Southern Gauteng). SMbIEctorswill
transport appliances to depots. SMME collectors Wwdl linkedto used appliance
consumes whom require appliances to be collected by meansrobhile application

1 SMMEcollectors(or consumersyelivering appliances to depots will be paid per
appliance delivered, and payment may be based on the appliance type, capacity, mass
and condition (norfunctional or functional).

1 Pricespaid to consumers for nefunctional appliances will be determined liging
prices atcashfor-scrap buyback centres (CSCs) as a yardstiuk pricespaid for
functional appliances will be determined by using prices paid for appliances at
pawnshopsas a yardstick
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GLOSSARY OF TERMS AND ABBREVIATIONS

ARF Advance Recycling Fee

AD Appliance Collection/Droepff Depot

AIT Appliance Industry Trust (proposed name only)
ARCO Appliance Recycling Company (proposed name only)
CSC Cash for Scrap Buyback Centre

CEO Chief Executive Officer

CFC Chlorofluorocarbon

CFO Chief Financial Qéer

CIP Critical Infrastructure Programme

CT Communications Technology

DEA Department of Environmental Affairs
DoE Department of Energy

DTI(dti) Department of Trade and Industry

EA EnvironmentalAuthorisation

EEE Electrical andElectronic Equipment

EPR Extended Producer Responsibility

ERA EWaste Recycling Authority

GHG Greenhouse Gas

IDC Industrial Development Corporation

IT Information Technology

IndWMP Industry Waste Management Plan

LHA Large Household Appliance

PACSA Packaging Council of South Africa

PRO Producer Responsibility Organisation
MARF MechanisedAppliance Recycling Facility
Minister Minister of Environmentl Affairs
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NEMA
NEMAQA
NEMWA
NIPP
NWA

NPSWM

NPC
PCB
PUR
PWB
RSA
ROSE
SADA
SAASA

SAWEEDA

SEDA
SMD
SMME
WIS

WEEE
WML

National Environmental Management A&998(Act107 of 1998)

National Environmental Management: Air Quality ,A004(Act 39 0f2004)
National Environmental Maagement: Waste Act, 2008 (A&® of 2008)
National Industrial Participation Programme

National Water Act, 1998 (A86 of 1998)

National Pricing Strategy for WasManagement (GG nd0200, 11
August 2016)

Non-Profit Company

Printed Circuit Board

Polyurethane

Printed Wiring Board

Republic of South Africa

RecyclingQil Saves theEnvironment (ROSHEoundatio
South African Domestic Appliance Association

SA Airconditioning Suppliers Association

South African Waste Electrical and Electronic Enterprise Development
Association

Smal Enterprise Development Agency
SrapMetal Dealer

Smadl Medium and Micro Enterprise
Waste Information System

Waste Electrical and Electronic Equipment

Waste Management Licence
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Since 2008, South Africa suffered a rash of electricity blackouts with Eskom being subjected
to significant constraints. As a direct consequence of this, various electricity tariff increases
were required that havaffectednegatively on the South Afrinaeconomy.

A positive aspect that follows from the electricity supply problem lies in the fact that the
associated increases in electricity tariffs also create awareness around the cost of electricity
and the need for peopl& become more energy conscious. It seems that South Africans not
only started chedkg electricity bills regularlyut also learnt to understand that energy saving
needs to become part of our daily lives.

Although energysaving lighting and solar heatjnwere some of the first aspects to be
addressed, there are still vast opportunities for energy savings not yet recognised by most
South Africans, i.e. the need for domestic appliances to be more energy efficient. A possible
reason for existing appliancest being replaced due to energy efficiency considerations may
be due to a lack of awareness regarding the potential savings that can be achieved through
energy efficient appliances. Another reason may lie in the secamomic situation in South
Africag with old appliances being passed on from people with higher income levels to those
with lower income levels when replaced. The latter phenomenon has the unintended
consequence that people in lower income groups incur higher electricity bills due to
appliarces being less energy efficient.

When appliances are due to be replaced, it is also important to recognise that appliances that
use less water and power and have a higher energy efficiency rating are often, but not
necessarily, more expensive. However,dbappliancesffer better value, earning back the
investment over time with lower utility bills. Determining how much electricity appliances
and home electronics use can assist the public in understanding how much money is spent on
the use of such appliaes.

Discarded appliances not appropriately recycled become part of the high volumes of electric
and electronic waste entering the waste stre@npotentially having a significant impact on

the environment. The variety of materials contained (many potdiytiaarmful to both
humans and the environment) further focuses attention on how these appliances and devices
are handled in terms of decommissioning and disposal. The incorrect handling and treatment
of old electrical appliances has potential adverse tieahd environmental consequences.
However, if correctly handled, electrical appliances and devices entering the waste stream
can be considered a resource. These items are a source of valuable metals such as copper,
aluminium and goldand extraction of tese metals from used appliances and devices
mitigates environmental damage necessitated by mining, manufacturing, transport and
energy use.
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In South AfricaWEEHs the fastest growing waste stredmn 2008, a reported 1 to 2 million
tonnes of white good (large electrical goods used domestically), consumer electronics and IT
equipment existed in South African households, which was expected to reach the waste
stream between 2013 and 2018

Whilst industrial and largscale consumer WEEE streams are heshéibrmally by a handful

of large and smaller recycling companies, household streams are mainly directed to landfills
¢ often ending up in informal recycling processes. Without the required facilities accessible
to informal reclaimers for environmentallpsnd recycling of WEEB/EEES often burnt as a
means of recovering precious and sgmnecious metals. This not only results in significant
amounts of air pollutionigcluding the release of dioxins and furaaften in proximity of
residential areas), dualso resuls in soil and water pollution. WEEE not recycled, is in turn
disposed of on landfills where tiakesup landfill airspace, with the additional risk of heavy
metals being released into the environment. Although some systems arialaleafor
computers, no organisd takebak systems exist for appliances

The Department of Energy (DoE), in association with the United Nations Development
Programme (UNDPare implementing theappliance energy efficiencytandards and
Labelling (S&L) Projeethich aims to reduce energy consumption and greenhouse gas (GHG)
emissions by influencing consumers to purchase more energy efficient applidimeeseed

for a feasibility study to determine the viability of an integrated appliance recycling system
(where proper handling and disposal appliancesan be enforcedlo ensure thatppliances

are dismantled in an environmentally responsible manner at the end of their usefuinlife
South Africa stemfrom the S&L Project as the S&kojectmust be implementedn the
context of environmentally sustainable principles

This study was aimed at etermining the feasibility of an integrated appliance recycling
system in South Africdhe red for the study aroseut of the need for the energy efficiency
S&L Projecto be implemented irthe context of environmentally sustainable principles
mentioned above, but also as a result @ection 28 notice by then Ministef Environmental
Affairs, Ms Edna Molewa, fathe Electrical and Electronic Equipment Industry to submit
Waste Management Plans for approval. The notice was issneér sections 28(1) and 28(5)

of the National Environmental Management: Waste Act, 2008 (Act 59 of 2008), in
Gowernment Gazette no.#303 The DoE and UNDP intended for this study to assist the WEEE
Industry in developing a waste management plan.

1 Dittke, S., Newson, G., Kane, C., Hieronymi, K., Schluep, M., 2008. A material recovery facility in Cape Town,
South Africa, as a replicable concept for sustainablaste management and recycling in developing

countries. In: Global Symposium on RecyglWaste Treatment and Clean Technology, Cancun, Mexico,

October 1215.

2Finlay, A. & Liechti, D. (2008)\Waste Assessment South Africaaste Association of South Africa

(eWASA), November.

30ngondo, F.O., Williams, 1.D. and Cherrett, T.J. (2011)4reWWEEE Doing? A Global Review of the
Management of Electrical and Electronic Wastes. Waste Management, 373014
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The report comprises the following sections:

1 Section 2: Summary of literature review

1 Section 3: Industry Waste Management Plans

1 Section 4: Status Quo

1 Section 5: Development of appliance recovery system

1 Section 6: Proposed appliance recovery and recycling system
1 Section 7: Financial model

1 Section 8: Proposed legal framework for appliance recovery ancyading system
1 Section 9: Pilot project

1 Section 10: Feedback from industry workshop

1 Section 11: Conclusion

1 Section 12: Recommendations
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This section of the report summarises the literature revibat was undertaken and ported
on in the report titledFindings from literature revieattached to this report as Appendix A.

This summary of the literature review will be discussed under the following headings:

1 International practiceeview
1 Legaleview.

As apoint of departure, WEEE management practices and standards throughout the world
were reviaved.

Existing WEEE management systems considered included examples from the USA, various EU
countries, Japan, China, India and some African counffres this review it was found that
various WEEE management systems exist which place upstream or daamgées or taxes

on EEE equipment to ensure that costs for collecting, transporting and recycling appliances
are covered(Refer to Seavn 3.2.1 of the report titledFindings from literature review
attached to this report as Appendix).

The legal review considerelde internationaland South Africandgal context

A summarised version of thimternational legal review is presented below. For a more
comprehensive discussion of different aspects of the international regulation of VWE&E
to AppendixB.

2.2.1.1 |International Law

The global regulation of WEEE recycling is fragmented over different national and
international regulatory frameworksach with heir own terminology and legal provisions

that create legal uncertainty. On a supmational level, European Union (EU) Liswnore
developed than the various muliateral environmental agreement®EA) and the binding

and nonbinding principles of interational environmental law that address the recycling,
recovery and disposal of end of lfigoLElectrical and Electronic EquipmdBERE Given the
hazardous content of WEEE that may be moved over national borders for recycling or disposal
purposes, theBasel Convention of 198% the most applicable MEA that has binding legal
provisions to state partiesuch as South Afridar the international movement and trade in
hazardous wasteOther MEAsthat focus onspecific hazardous chemicals that may be

4 Convention on the Control of Transboundary Movement of Hazardous Wastes and their IDEqpssia
22 March 1989 in force on 5 May 129
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relevant to the use of EEE include the Montreal Protocol of 18&/Kigali Amendment of
2016 the Stockholm Convention of 20@hd theMinamata Convention of 2013.

2.2.1.2 EU Law

The EU regulates WEEE and the hazardohstances involved therein through primarily the

Waste Electrical and Electronic EquipmBetcasDirectiveof 2012 (WEEE Recast Directiye)

which is supported bythe Restriction on Hazardous Substances (RoHS) Directive and the
Registration, EvaluatigrAuthorisation and Restriction of Chemicals (REACH) Regulation and
EUenvironmental policiesThe WEEE Recast Directpw®videsdetailed requirements for

producers and distributorg¢o carry the cost for the collection, treatment, recycling and
recovery 6 WEEE.C KS 9! Q&4 SELISNASYOS 6A0GK (KSthe2 NAIAY
financialviability of the WEEE recovery process is matiniadnsuring succesk.follows that

the approved financing schemes must promote producer responsibility

2.2.1.3 United Kingdom

The Waste Electrical and Electronic Equipment Regulations 2013 (Wée&ERegulations)
transposed the main provisions of the EU Recast WEEE Directive into the United Kingdom
(UK) andesulted inchanges to UK domestiaw. All WEEE that originates in the UK must be
collected at designated collection facilitiaad isthen trangorted to Approved Authorised
Treatment Facilities (AATFs) or Approved Exporters for treatment, recovery, recycling or re
use.All producers who place EEE onto the UK market must register with designated British
authorities and must belong to a Producem@aiance Scheme (PCS).

Producers have to provide prescribed information to the operators of a PCS to which they
belong to enable the operators to comply with registration, notification and reporting
requirementsto the authorities Although snall produces that place less than 5 tonnes EEE

onto the UK market mustlsoregister with the appropriate authorifythey are exempted

from the strict requirements ofproducer responsibilityand from belonging toa PCS.
Producers are responsible for financing thestsoof the collection, treatment, recovery and
environmentally sound disposal of WEEE from private houselasldgll as from nowprivate
households according ta prescribed formula.The WEEE Recafegulationsalso make

provision fortake-backobligatiors and WEEE design, marking, information disclosure and

record keepindy producers and distributors & ¢St f Fa F2NJ 323SNYYSy

2.2.2.1 BEvironmental law

The National Environmental Management: Waste Aatt69 of 2008) (NEMWA) primarily
regulates the treatment, recycling, recovery anduse of WEEE in South Africa. The
atmospheric impact of hazardous emissions from Wi€E&very such as greenhouse gzs
(GHG) that contributes to climate change regulatel by the National Environmental
Management: Air Quality Act (No. 39 of 2004) (NEMAQA) and the effect of WEEE pollution on
water sources by the National Water A&O98(Act 36 of 1998) (NWA). In addition to these

5 Directive 2012/19/EU (Recast) of 4 July 2@hich replacedirective 2002/96/EC
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specific environmental managemeAtts(SEMs), the National Environmental Management
Act, 1998 (Act 107 of 1998) (NEMA) provides the general legal framework for the
management of the environment for WEEE in South Africa. These laws realise the right in
section 24 of the Bill of Rights to an emviment that is not harmful to the health or wellbeing

of people and the obligation to have the environment protected for future generations. On
its part, the Constitution is the highest law in South Africa that must be adHetkaved.®

South African ewironmental law is thus a progressivightsbasedsystem that appliesin
addition to common law legal liability to the environmental impacts from WEEE activities.

NEMA requires integrated environmental management and addresses general environmental
impacts, pollution and degradation based on fundamental international environmental
principles such as ecologically sustainable developmtd,preventative principle, the
polluter paysprinciple a cautionary approach, environmental impact assessment, and
environmental equality’. The duty of environmental care in section 28(1) of NEMA gives effect
to the polluter pays and other principles and it requires WEEE operators to take specific
measures to prevent and address environmental pollution and degradation.

2.2.2.2 Wastelaw

2.2.2.2.1 Generalduty of waste management

Since WEEE falls within the scope of the legal definition of WAMEEE activities must be
managed in accordance with the provisions &NWVA and the regulations, nornsandards

and policies made thereundesuch as the National Waste Management Strategy (NVWMS)
WEEE that is generated by the holders of EEE must be managed and disposed of in accordance
with the general duty in respect of waste management and the waste hierafchigis means

that holders musavoid the generation of WEE®here it is not possible, they must minimise

the toxicity and amounts of WEEE generated. Thereaftelders must reduce, rase,
recyclé?and recovel? WEEE. Holders must prioritise the treatment of WEEE above di&posal
thereof, and only do so in an environmentally sound manner. WEEE activities may not
endanger human health or the environment or cause a nuisance through noise, odour or
visual impact. Hders must also prevent the unlawful use of WEEE. In addition to the general

6 Section 1 of the ConstitutiotCertification of the Constitution of Republic of South Afi®&6] ZACC 26;
1996 (4) SA 744 (CC).

7 Section 2 of NEMA.

8 Section 1 of NEMWA.

® GN 344 of 4 May 2012 published in GG No. 35306.

10 Section 16 of NEMWA.

- 1 S0GA2y ™M 2F be@ax! YaSilyiaSethetidle,a paition of or a specific part of
any substance, material or object from the waste stream for a similar or different purpose without
changing the form or properties of such substance, material or gbjéxct

12 Section 1 of NEMWA stipulates thaecycling Y S k grdcessiwhere waste is reclaimed for further
use, which process involves the separation of waste from a waste stream for further use and the
LINEPOS&aaAy3a 2F (GKFIG aSLINIFGSR YIFGSNRIFE I|skoflany LINR RdzO
waste into, or onto, any larkd ®

B 1 SO0GA2y M 2F brecarrE R ST AWSS agohtiblRd ektkadion dor retrieval of any
substance, material or object from waste.

14 FOO2NRAY3I (2 { SOi0RAA LI BT T albshak28posity disthar§e, abandoning,
dumping, placing or release of any waste into, or onto, anydagd
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duty, any person undertaking the reduction;use, recycling or recovery of WEEE must use
fewer natural resources and be less harmful to the environment than dispgésal.

2.2.2.2.2 Licensng of WEEE

The treatment, recycling or recovery of general and hazardous WEEEuabfy under
certain circumstances as a listed waste management acfivityat requires a waste
management licence (WML) in terms of section 20 of NEMWA as well as engirtaim
authorisation (EA) in terms of section 24F of NEMA based on an environmental impact
assessment of such WEEE activities.

2.2.2.2.3 Alternative regulation of WEEE

The Minister for the environment (Minister) maleclare WEER terms of section 14(1) of
NEMWAas a priority waste and provides for specific management measures to improve the
reduction, reuse, recycling, and recovery or to redube health or environmental impact of
WEEE. Alternatively, section 17(2) of NEMWA empowers the Minster after public
consultation to require certain parties to reduce-vse, recycle and recover WEEE.

The Miniser is also competent to deliceadhe treatment, recycling, or recovery of certain

volumes of WEEE, subject to compliance with specified requirements or stiifiaA
O2yadz G GAPGS LINRPOSaa Ydzad oS T2t f 26 $PPRhelLINR 2 NJ
Minister can publish national norms and standards to provide technical uniformity and legal
certainty for the design, construction, operation and decoissioning of WEEE facilities to

enable responsible collection, storage, treatment, recycling, recovery ande®f WEEE to

limit and control environmental pollution and degradation caused by such procésses.

2.2.2.2.4 Extended Producer Responsibility

The coe legal norm for the successful recycling process of WEEE is the principle of extended
producer responsibility (EPRyhich has been applied internationally in foreign waste law to

WEEE management systems. Section 18(1) of NEMWA provides for EPR by dtlewi
aAyArAaidSNSI & diNBasS K d SEGSYR | LISNAR2YQa TFAYL
product to the posO2 y & dzY SNJ & | 3 ! TReTEPR ptdgranh toeR dzdensived
information such as its scope, financial, institutional and admigniiste arrangements,
percentage of EEE to be recovered, EEE labelling requirements, life cycle assessment of EEE

15 Section 17(1) of NEMWA.

16 Section 19(1) and (3)(a) of NEMWA as per GN R921 of 29 November 2013.

o Section 17(1) of NEMWA.

. Section 19(2)(b) and 3)(@)NEMWA{ SO A2Y Mdpop0O SYLRSG6SNA | a9/ 3 6Ai0K
to publish a similar notice for a specific provinde.example is the delicencing of waste emanating from
the scrapping or recovery of motor vehicles at specified faciliBeg. Iten¥, Category C to Schedule 1 of
GNR 921 of 29 November 201, as amend&ae Item 4, Category C to Schedule 1 of GNR 921 of 29
November 201, as amended.

19 Section 19(10) of NEMWA.

20 Section 19(2)(b) and (3)(a) of NEMWA. See the Standards for Scrappagawery of Motor Vehicles,
GN 925 of 29 November 2013 for an example of national standards that were published to control the
scrapping or recovery of old motor vehicles and vehicle parts through approved processes and facilities.
Specific vehicle parigere identified that have special (separate) legal requirements e.g. tyres prescribed
by the Tyre Regulations, 2009.

2 Section 1 of NEMWA.
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by producers, and technical requirements to producers for the design, composition,
manufacturing and packaging of WEEE.

2.2.2.2.5 Waste Pricing

The Naional PricingStrategy for Waste ManagemeMiPSWMY was formulated in terms of
section 13A of NEMWA arioprovides for the determination of waste management charges
and collection of such charges through the national fiscal system. The aim of the NBSWM
to fund the reuse, recycling or recovery of waste as well the implementation of industry
waste management plans for those activities that generate specific waste streams. The
NPSWM contains the basis and guiding methodologies for determining diff@nécd
strategies and different rates for WEEE manageniéfthe detailed waste management
charges, specific collection procedures and allocation to the Waste Bureau will be further
determined by Treasury through a money Bill.

Although WEEE pricing wile further discussed elsewhere, it is important to note at the

outset that one of the key findings of the international literature study confirmed that the

choice of methodology for the funding mechanism of the WEEE recovery process is pivotal

for its sucess. This aspect was an important shortcoming of the European Union (EU) WEEE
SANBOGAGS 2F wnnu (2 ¢KAOK fidaKcihg seHerdds ave td A NB O\
contribute to high collection rates, as well as to the implementation of the prinoiple

producer responsibilitg2®

2.2.2.2.6 Industry Waste Management Plais

The Minister has in terms &ections 28(1) and (4) of NEMWA called upon the EEE industry
to submit industry waste management plans (IndWMP) to demonstrate how they will ensure
the environmentally sound management of WEBHSsisdiscussed further in Secti@below.

2.2.2.2.7 Waste Management Bureau

The Waste Management Bureau (Waste Bureau) in the DEA will be involved with various
aspects of the WEEE projeas it is responsible for the developing and monitoring of industry
waste management plans, best practices and norms and standards for waste minimisation,
re-use, recycling and recovery as well as for the disbursement of incentives and funds derived
from waste charges in sections 13B and 13C of NEMIWA.

2.2.2.3 COther law

In addition to the above legislation, various other South African laws may regulate different
aspects othe WEEE recovery process. The Seddadd Goods Act2009 (Actt of 2009)

(SGA) maypply to parties that refurbisiEEE and recycle WEEE d&gistering as dealers in

secondK I YR 3I22R& | YR ¥ 2 NJ AhicABhaleredwistivefingohthtions ford & 2 OA |
the WEEE sector. Holders that treat WEEE must ensure that their operations do nahfall w

22 Section 18(2) of NEMWA.

23 GN 904 of 11 August 2016.

24 Section 13A(2{4) of NEMWA.

2 Section 13B of NEMWA.,

26 Item 22 of Directive 2012/19/EU of 4 July 2012 (Recast Directive) which replaced Directive 2002/96/EC.
2 Section 34E(1) of NEMWA.
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the scope of the Precious Metal A@005(Act 37 of 2005) for example by smelting gold or
platinum group (PGM) metale/hich requires a refining licence. The export from South Africa

of treated, recycled or recovered WEEE is regulated by both thernational Trade
Administration Act2003(Act71 of 2003) (ITAA) that requires a permit from the International
Trade Administration Commission (ITAC) and by the NEMWA waste export regulations that
NEIljdzA NB& GKS 59! Qa O2y a Ses FirklB,sectionks$(1) StkelLJ?2 NJi
Consumer Protection Act2008 (Act 68 of 2008) (CPAdequires suppliers (producers,
importers, distributors and retailerdp receive without charge from consumers aggods

and their components, remnants, containers grackaging which national legislation
prohibits theirdisposal or deposinto the common waste collectiosystem Section 59(2) of

the CPA further allowsonsumes to dispose or deposit thebovementioned goodsor
articles ata collection facility provided fdsy aregulation oran IndWMP.

28 GN R22 of 21 January 2019.
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This section of the report details the call for industry waste management plans (IndWMPSs)
from the DEA under the following headings:

1 Department of Environm&al Affairs (DEA) calfor industry waste management
plans

1 Financial provisions in the National Pricing Strategy for Waste Management (NPSWM)

1 Existing proposed IndWMPs

A Sectio 28 notice by then Minister of Environmental Affairs, Ms Edna Molewa, for the
Electrical and Electronic Equipment Industry to submit Industry Waste Management Plans
(IndWMPs) for approval was issued in Government Gazette (GG) no. 41863@tember

2017. The notice was issued under sections 28(1) and 28(5) of the National Environmental
Management: Waste Act, 2008 (Act 59 of 2008).

Once approved, producers of Electrical and Electronic Equipment would be required to
register (voluntarily) with at least onmdustry waste management plan approved by the
Minister within one month of approval of an INndWMP or as soon as the producer comes into
existence after the approval of an IndWMP.

The IndWMPsubmitted to DEA hatb provide information about the followingspects?®

=

the amount of WEEE that is generated

measures to prevent pollution or ecological degradation

targets for WEEE minimisation (reductionsuse, recycling and recovery)
measures to minimise the WEEE generation and disposal

management measusefor WEEE, phasing out the use of specified substances
reduction of WEEE through changing packaging

product design or production processes

informing the public about the environmental impact of electrical appliances
financial contribution tassupport consumebased WEEE reduction programmasd
implementation period of the IndWMP, monitoring methods and reporting of the
INndWMP and other necessary matters.

=4 =4 -8 8 -4 -4 -4 -9 -5

Refer to GG no. 41303 attached to this report as Appedix

2 Section28(4) and30(2) of NEMWA.
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GGno.4130a G+ G SR GKIF G I foé aligngd®2the Naiona RrizingfStRatedy for
Waste Management (Extended Producer Responsibility; government managed model) as
published under Government Noti&d4 of 11 August 2019)

The NPSWM states that:

WX A& GKS 59! Qai aytive Véﬁ@&@Yﬁié(s.&W'ﬂ:{é%dﬁéjVof! FNA O
EPR is summarised in secti®2.1below.

Refer to seabn 3.3.2 of the report titledrindngs from literature revievattached to this
report as Appendix A for further detail regarding the NPSWM.

Following the legal principle &PRn section 18 of NEMWAhe responsibility for enabf-life
treatment and safe disposal of products is placed on the manufactpredducer and/or
importer of such products.

In South Africa, EPR schemes have been latga within the National Pricing Strategy for
Waste Management (NPSWIh)accordance with the provisiorm§ NEMWA.

For a detailed explanation of EPR, refersaxtion 3.3 of thereport titled Findings from
literature reviewattached to this report as Appelix A.

The NPSWM specifies that:

WOEAAGAY 3T @2t dzy G NB  AYyAQAL Wilhadficdue td followr thd NB S ¥
Industry Managed Models depicted irFigure3-1 below The Government managed Model

will be followed for all plans that the Minister or MEC calls for in terms of section 28 of the
NEMWA ¢

The essential differences between tgevernmentmanaged andndustrymanagedmodels
can be summarised as follows:

1 Setting of EPR fedskes: In the industymanaged model, EPR fees are set by a
producer responsibility organisation (PRQ@gpresenting the manufacturers,
producers orimporters; in the governmenmanaged model, EPR taxes fwoduct
GFrESa0 NB &aSi o0& VYSIy&a 27T bdseddhnguyfBrd o Af £ ¢
the DEA.

1 Collection of EPR fedakes: In the industymanaged model, EPR fees are collected
by the PROrepresenting the manufacturers, producers amporters; in the
governmentmanaged model, EPR taxes (or product taxes) are collectSAB®b
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1 Disbursement of EPR fétamxes: In the industymanaged model, EPR fees are
disbursedbythe PROor purposes of recyclingafe treatment and/or disposal of used
products in the governmentmanaged model, EPR taxae disbursed by National
Treasuy to the DEA owWaste bureau. Only a (unspecified) portion of the funds will be
allocated to actual recyclingafe treatment and/or disposal of products.

Figure3-1 below illustrates the differences between the two models.

Figure3-1: Approach to the collection and disbursement of EPR chai@®¢&3SWM fig. 5)

Extended Producer Responsibility Schemas

EFPR ‘fee’ {Industry managed) EPR 'tax’ (Government managed)
DEA f Bursau SARS == Treasury
3 !
Payrmant 1y
Monitori
I—_—+ i,! ng Payment DEA / Bureau
Producers / PRO{s) Monitaring + l Disbursed
Importers 1
Producers / PRO(s)
| S l Disbursed importers 1

Following the notice for INndWMPs to be submitted to the Department of Environmental
Affairs (DEA), the following organisations (only those of which the consultants are aware)
submitted plars:

1 EWaste Recycling Authori(ERA)
1 South African Waste Electrical and Electronic Enterprise Development Association
(SAWEEDA)

The ERA plasets out the following objectives:

1 The establishment ananplementation of a national unified-®ASTE management
system

1 The establishment of a nationaM#ASTE management authority to implement the E
WASTE IndWMP.

1 The definition of all key stakeholders, the roles that they are expected to play, as well

as the egistration and accreditation of all stakeholders who wish to participate in the

EWASTE management system

The tting of targets for EWASTE collection, recycling, processing and disposal

The structure for setting of a waste management chavgech isinitially to be levied

equally on all imported and locally manufactured EEE placed on the South Africa

market, whether new or seconddand. This levy is based on a standard rate per

kilogram of EEE.

= =
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1 The establishment of programmes and activities aimeddatressing the challenges
and opportunities presented by-®WASTE and ensuring the equitable and sustainable
application of resources accruing from theAEASTE management levy to support
these programmes and activities.

1 The development of a Local Enterpr3evelopment strategy

The plan proposes that the ERA acts as the PRO for the electrical and electronics imtastry.
plan covers a broad range (10 categories) afiaste, one of which is large household
appliances. There is no differentiatimased omrmarket value or toxicity. Proposed pricing of
levies is based on mass per category.

The plan sets outour tiers of accredited WEEE recyclers; the tiers are based on annual
processing capacity, and attendant compliance requiremefisstitutional, technical,
environmental and reporting) are set out for each tidccreditation would be undertaken by
the ERA.

A first yeartassumegl budget of R54millionis set out, of which only 26% is allocated directly

to recycling subsidiesvith the remainder allocatetio enterprise development, education

and awarenessresearchand developmentand administration.A subsidy of R3.50 per
kilogram is proposed for all tiers of the recycling system; additional amounts of R6.00 and
R30.00 per kilogram are pposed for CRTand problematichigh hazardous -gvaste,
respectively.

The perkilogram rate at which the EPR lgtgx)will be set has not been specified; however,

AG Aa adaldSR Ay GKS LWitly GKFG WikKS 9w! |
implementation of the IndWIP will be fully covered by the DEA/Waste Bureau, and that the

e-waste levy (tax) will be aimed at specifically raising this budget. This assumption is vital to

the successful implementation of the pl&h.

It should be noted thatalthough the ERA plan wagwepared in accordance with the
governmentmanaged model mandated by the s. 28 notice calling fokMhtPsfrom the

electrical and electrongindustry, the planOA 0 SR Wl  &AGNRBy 3 LINBFSNBY
YFEYlF3S GKS LI FyQX | yR IRRAAG SPRI2IGYS yIHILALIG y FROKE f ( X
regarding the governmenmanaged model mandated by the DEA.

TheSAWEEEDA plan sets out the following primary objectives:

T T2 &dzZlJL2 NI D2@SNYYSyidiQa SEA&AGAY3T SYGANRYY
instruments that South Africa is party to in respect of the managemenvedge (e.g.
the Basel Convention)

1 To create a vibrant, effective, efficient and breladsed ecoonmic model to facilitate
sustainable development in pursuance of a developmental staterapid economic
transformation
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1 To ensure a costffective model, utilising pubkprivate partnerships to promote job
creation and skills development (high and lowdgm order to be globally competitive
in the eWaste Industry.

The plan envisagdke creation of approximately B0O jobs over the period 20£2023. The
estimated firstyear cost is R85@illion, of which R30nillion is for settingup costs.

The plan emisages the establishment of a producer registry that will be responsible for the
registration of all producers (and importers, etc.) of electrical and electronic equipment, and
for the collection of EPR fees on behalf of SARS. This producer registry heowd
independent company, separate from the PRO.

Significant consideration is givenitestitutional arrangements angovernancen the plan in

respect of the PRO itself (SAWEEDA), the SAWEEEDA foundation, the Producer Registry, etc
As with the ERA pfaabove, four tiers of recyclers are proposeall recyclers would be
required to obtain SAWEEDA accreditation in order to participate in the plan.

Different from the ERA plan, the SAWEEDA plan sets out a contribution of R3.50 per kilogram
of produced orimported electronic ad electrical equipment. It is not clear how this figure

was arrived at, or what portion of the amount collected would flow back to SAWEEEDA
throughthe DEAWaste Bureau.

While each of the above plans h@®od aspectsthe consultants feel thaheither can be
regarded as implementable in their present form. Neither addees$ise crucialquestion of
how initial operation of the respective recycling schemesheilfiunded (i.e. dung the period
prior to funds flowing back to the PROs throughtional treasury and the DEWaste
Bureau).

In addition, our view is that the plans are too broad in terms of the range of product categories
thati KS& O2@SNJ ol f (K2 diEKS RIK AZy g S SAtaSY NN @ If t&
by the s. 28 notice). The characteristics of the various product categories, including both their
physical composition, the channels through which they travel, the-esetsand trade
associationsnvolved, éc., are so diverse that it is difficult to see how effective -@fdife
treatment and/or disposatan be ensured by means of a single plan and PRO.

Currently the plans submitted to the DEA are under review. There has beidioation as
to when a final decision will be made.
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4 STATUS QUO

This section of the report details the status quo investigation undertaken into the status of
appliance recycling in South Africa. This is discussed under the followinggeadi

1 Summary of consultation process
1 Appliance recycling and disposal in Gauteng
1 Findings

4.1 SUMMARY OF CONSULTATION PROCESS

As part of the project, the consulting team undertook a rigorous stakeholder and public
consultation process. During this process tbllowing parties were consulted:

M Institutional

0 Department of Energy (DoE)
0 Department of Environmental Affairs (DEA)
0 Department of Trade and Industry (dti)

1 ProducerProduct Responsibility Organisations (PROs) that submitted Industry Waste
Management Plas

0o FEwaste Recycling Authority (ERA)

o South African Waste Electrical and Electronic Enterprise Development
Association (SAWEEDA)

o Packaging Council of South Africa (PACSA)

1 Existing Industry PROs

o The Glass Recycling Company
o Recycling Oil Saves the Environm@®SE) Foundation

1 Waste industry

o Recyclers¢ DESCQO Remade Recycling, Enviroclaim, Computer Scrap
Recycling
0 Scrap Metal Dealers

9 Other industries

0 Smelters SCAW Metals
0 Refineriex;Rand Refinery
o0 Refrigerant Gas industiyA-Gas

1 Appliance industry

0 SouthAfrican Domestic Appliance Association (SADA)
o Manufacturers/importersg LG, MS Airconditioning
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i Possible funders

o Industrial Development Corporation (IDC)
o Department of Trade and IndustripT)

1 Recycling plant manufacturers
o Akura

Consultations took place warious formats, including fade-face meetings, Skype meetings
and plant visitsNoteswere takenat eachconsultationmeeting. These notes are attached to
this report asAppendixD.

Pertinentinformation collected during the consultation process is summarised below under
the following headings:

WEEBources

WEEEecycling in Gauteng

WEEE recycling at smeltensd refineriesn Gauteng

Preliminary consultation with large household appliance ofanturers
Consultations with existing Producer Responsibility Organisations (PROS)
Consultations with potential funders

Setting of Standards

Quantitative study of large household appliances in South Africa
Conclusion

E R N B

During the consultatioprocess, the following primary sources of large household appliances
were identified:

Consumers

Cashfor-scrapdealers (noAfunctional appliances)

Pawrshops(functional appliances)

Repair shops (functional and ndanctional appliaces)

Manufacturers (rejectsake backs within the guarantee periqdsafe destruction to
remove from market)

Importers (some take back within the guarantee period)

=4 =4 -4 -4 -4

=

During consultation with, and site visits to the premisesMEEHecyclers the consultants
found that although WEEE recyclexscept applianceghey do not receive manwgppliances

for recyclingWEEE recyclers have various methods of sourcing appliances for collection from
consumers, ranging from public dragff facilties to allowing the public to make bookings for
collection via telephone and websites. The appliances made available by consumers are eithe
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donated to the WEEE recycleos the WEEE recyclers remunerate the ownemsostly on a
Rand per kilogram basis.

Appliances secured from the sourac@&ntioned insection4.2.1above are either sold as
for use as spare part&r repairs and reselling by applianggpair shops; or dismantledith
(i) metal partssent to scrap metal dealers (SMD)) plasticsentto plasticprocessers andii)
the remaining5¢10%beingdisposed to landfillThe consultants did not find anyieence
that appliances are prreated to remove refrigerants (such as CAQ, HCF22, HF&110A,
HFG32 present in all cooling appliances) and foam blowing agentsICHECFQ41b, only
present in fridges)or hazardous materials (lubricating oded polyurethane (PUR) foam)
before being sent to SMDs.

WEEE recyclers manually strip appliances and sendttipped carcasses to SMIBeveral
parties interviewed claimed that thenajority of fridges orfreezersthat reached them no
longer contained anyefrigerants. It is uncertain how this is verified without any -pre
treatment of appliances being undertaken, and it is therefore assumed that the harmful gases
mentioned above are simply released into the atmosphere during dismantling.

Cooling appliances areportedly sent to SMDs with the insulation, which camschazardous
particles and gass, intact. The consultants were not able to engage with SMDs directly,
despite various attempts made to consult with the SMD industry and could therefore not
verify the process followed in terms of safe handling of harmful gases and hazardous
components in SMD operations.

From consultation, the consultants identifigdvo mechanised metal shredders in South
Africa, of which one is owned kyniversal Recycling Compaaryd the other bySCAW Metals

In summary, tle conclusion was finally drawn that large numbers of intact and -séripped
appliances may be delivered to scrap metal dealers, where they are completely stripped and
bulked before the metal isransported to furnaces, and recyclable plastics sold to plastic
recyclers.No evidence could be found that appliances are currently-tpFated for the
environmentally sound recovery, treatment or safe disposal of harmful gases or hazardous
materials.

Smelters receive ferrous metaisa baled oshreddedform (primarily for increased payloads)
from, amongst othersSMDsTheconsultants met with representative of SCAW Mefatsup
(SMG) SMGaccepsloads in 8 tonneor largertrucks.They also hava SMD divisiorio which
smallerloadscan be deliveredCurrently no pretreatment of appliancess done bySMG
before the appliances arshredded. Once the metal carcasses from appliances have been
shredded ,the different ferrous and norferrous metalsare separatedby means oklectro-
magnets anceddy currents.

Ferrous metalgre sentto the furnacesandnon-ferrousmetals are sold to third parties. The
remainder of the materials amisposed to landfilbut the company is investigating thogtion

of usngplastics as fuel source in cement kiln$his option isinlikely to be attractivdor the

nearfuture & GKS RSYFYyR F2NJ OSYSyid A& 26 RdzS (2
resulting state of the constructionindustlyy | RRAGA2Y (2 GKS fAYAGSR
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SYSNHeQ LINR2SOGa O02YYAAadaA2ySR 02N) Rdzed (2 0SS
Fuels (RDF)esultingin an increased supplyvhile offtake remaindéimited. Related to this,
representatives from the smelter pointed out that appliance designs have over the years
changed in the sense that less steel is being usedth steel compoents in more recent

designs being replaced with plastines

The smelter has a capaciy 200 tonnes per hour and currently only processir@P0 tonnes

per day ¢ confirming availability of excess smelter capacity in Gaut&igGwould be
interested n receiving and processing metal carcasses recovered from the proposed
appliancerecyclingproject.

The consultants engaged witthe following large household appliance manufacturers
regarding INndWMPs

1T LG
1 DEFY (not available for direct consultation)
1 MS Airconditioning

4241 LG

From consultation with L&lectronics (LGJt was surmised thawith LGnot being members

of SADA, they were not aware of legislation relating to the need for ssgsom of IndWMPs.
However,LGdid confirm their willingness to participate in such recycling initiativE&PR

Fdzy RAYy3a A& Wyz2i 2dzad y20KSNI F2NY 2F GFEIl GAZ
purpose( i.e.to promote and facilitate environmentally sound ajgpice recycling in South

Africa

LG also expressed the need for the playing field e levelled, i.e. that all appliance
manufacturerdimporters be treated evenly.

As oneof the largest appliance manufacturengiporters inthe country, LG iommitted to
participate in arappliancerecyclingorogranmein South Africaand offered to put aareness
material and place call centre contadetails for accredited collectors of unwanted
appliances on their brochures amndtheir marketing materials.

42.4.2 DEFY

During consultation with the ERA representative related to the call for IndWMPs, it was
mentA 2y SR GKFG 59C, KFR FLLINRI OKSR 9w! NB3IIFNRA
GKFd 59C, KIFIR Ff a2 NBLRZNISR{t dunderiakeitieiRowd K I W
I LILIE A Iy O S(sedNFppedrddid), Ainyviehioh caset is assumed that theylo not see

themselves as being subjected to an advance recycling fee.

Note that kecause the viability of recycling dependsemonomies of scale aralzailability of

the required feedstock, it is important that all parties involved in the recycling of WA&EEE (
in this instance large househaddgbpliances) pool resources for the process to be cost effective
and sustainable.

P18095_REPORTS_04 FINAL REPORT -IR&Al (#port Page31of 112



FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE REC

4.2.4.3 MS Airconditioning

In as far the possible introduction of ERP levies are concel®diirconditioninguggested
that the levies be diffeentiated by categoryfor examplein termsof kW rating rather than
mass(for splitunit air conditioners)Lighter plastics used in l@wvquality products will result
in such appliance manufacturéirmporters having an unfair advantage over those witbre
durable appliance desigiilslevies are based on appliance mass

Note that similar considerations apply to other types of appliance. For example, in the case
of fridges, the argument can be made that EPR fees should be bagshkd anbic capacity of

the fridge, rather than mass. Ultimately, the setting of ERP fees will probably have to be on
producttype-by-producttype basis, with the actual basis being agreed between the
manufacturersand/or importers concerned

Consultations were held with two existing PROs, viz. The Glass Recycling Company (TGRC) and
the Recycling Oil Saves the Environment Foundation (ROSE).

ROSE was established by the petroleum industry in 1994; TGRGtallssbed in 2006 by
the two local manufacturers of glass packaging and major boawmgers, viz. users of glass
packaging (incl. SA Breweries, Heineken, Tiger Foods, etc.)

Common features of these two PROs include:

1 Both are voluntary organisations (perehNPSWM definition) and p@ate the

NPSWM policy

Both have full buyn from their respective industries

Neither plays any direct relin their respective recovery oecycling valuehain

1 Their mandates are specific with respect to the types of prodbelytrecover for
recycling (i.e. only specified types of glass or oil are collected for recycling)

1 In both cases, there is an established demand for all recovered / recycled material

1 Both make use of SMME collectors, and assist with capacitation and aircedses
partial funding of these collectors

1 Both undertake markiing and advocacy of recovergcycling in their respective
industries

1 The board of each PRO consists of -eaacutive directors representing industry
participants; the only executive diremtis the CEO

1 Both are registered as ngorofit companies (NPCs)

1 Excluding collectorstaf numbers are low: between 4 and 12.

= =4

As regards the collection of recycling levies:

One PR@The Glass Recycling Compdmg engagethdependent auditors to deterime the
advance recyclinipviespayable by the various partieShis ensures that the PRO is not party
to sensitive competitive information in respect of the manufacturers.

In the other case, producers seléclaretheir quantities to the PRO.
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In both cass, certain imported product§or example foods and cosmetics imported in glass
jars/bottles, and specialist lubricating ois)}e undeclared (for levy purposes); SARS (customs
and & excise) is aome assistance in this regdrdt fortunately quantitiesare not material.

The existing PROs which function well without government input set a precedent for industry
managed WEEE recycling plans.

Consultations were held with twpotential funders of appliancescycling activitiesviz. the
IDC (Industrial Development Corporation of South Africa) and the DTI (Department of Trade
and Industry, Government of South Africa).

Findings are summarised below.
4.2.6.1 IDC

The IDC cannot invest in a nprofit company (NPC), i.enly for-profit companies can be
funded.

The most important factor that the IDC takes into account when assessing applications for
funding iSWB @Sy dzS NAR A1 QX APSd K2y aSOdz2NB Aa (GKS 7
(for this and other reasonshé IDC would be in favour of an industnanaged funding model,

per the NPSWM policy).

In order to mitigate revenue riskhe IDC would like to see full control over physical (i.e. used
appliances + any recycled material recoveredid moneyflows throughaut the (Large
Household Appliancd)HA recyclinghain

The entity funded by the IDC could be either thechanised Appliance Recycling Facility
(MARF, and/or the proposed applianaepllectionor drop-off depots

The IDCexpressed theview that LHA manaicturersandA Y LJ2 NI SNE WaKz2dzZ R A
M wCQT Y2y3aid 2G0KSNJ O2y aAiRSNI (YhlibyEnIothe KA & A &
recycling system by these partfe£2

IDC funding can beither shortor longterm; interest rates are based on perceed risk, and
would be referenced to the SA prime raiee. percentage points above below prime.

4.2.6.2 DTI

DTI (or related) funding could potentially be available for various components of the LH
recycling model, as follows:

1 SMME collectors: Funding coute sourced from the DTI itself, or from the Small
Enterprise Development Agency (SEDA)

1 Appliance collection odrop-off depots: Funding could be via tidational Industrial
Participation Programme (NIPBpjectsof between R3nillion and R10million). This
Fdzy RAy3 Aad ASOdz2NBER GKNRdAdAK WwW20f AI2NBQTI DA
participation in the SA market.
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1 The MARF: Funding could be via the Critical Infrastructure Programme (CIP). The
definition of critical infrastructurecould potentially be revised oexpanded in future
to include waste, under headings such as resource recovery and the circular
economy?. Up to R50nmillion per funding application would be available.

The consultants have nabme acrossny form offormal appliance recycling in $#d this
finding was supported by theepresentative of theERA. Theepresentativebelieves that this
may be due tothe absence of relevanilormsand Sandards for safe and environmentally
sound treatment and diposalof large household appliances

Although the requirements for environmentally sound management of appliances may be
captured in various other sets of environmental legislatithere are noofficial rorms and
standards for environmentally sound magement, recycling andisposal of large household
appliances. There is thus mthing forcing parties recycling appliances to meet set
environmental standardsFurthermore, thecheapest (not environmentally sound) way of
recyclingappliancesmay remain thepreferred optionuntil such time that all participants of

the appliance recycling industry are required to operdiféerently.

After detailed investigations undertaken in Gauteng, it wascluded that there are currently
no systems foenvironmentally sound prreatment of large household appliances before
any form of recycling is undertaken

A guantitative study to determine realistic numbers of various types of applgdisearded
annually was undertaken. Refer section 3.2.4 of the report titledrindings from literature
reviewattached to this report as Appendix

From the indepth investigations undertaken regarding the status of appliance recycling in
Gaueng (which was the focus of the study), the following conclusions were drawn:

1 When large appliances are no longer fit for use by the purchaser of the new appliance,
theyoften end up being sold @onated to peoplen lower income groups. Thissults
in energy-inefficient appliancesemaining in operation for extended periods.

1 Due to the above, appliancesmainin use for much longer thathoseappliancesn
developed countries.

1 Although it was confirmed that appliances reaching the enitheir functional lifeare
available for recycling, very few appliances were observed at recyclers claiming to do
recycling of large appliances.

1 Scrap metal dealers were approached for consudtagi butthey did not respond to
requess for interviews oravailing of information. The conclusion was finally drawn
that large numbers of intact and sessiripped appliances may be delivered to scrap

30 This revision / expansion of the definitioncigrrently under consideration by the DTI.
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metal dealers, wherehey arecompletely stripped and udked before the metal is
transported to furnacesand recyclable plastics sold to plastic recyclers.

1 No evidence could be found that appliances are currently-tprated for the
environmentally sound recovery, treatment safe disposal oharmful gasesor
hazardous materials

1 The investigations confirmed that there will be enough feedstock for commissioning
and operation of arappliance recycling facility/facilities in Gautebgt this will be
subject to appliances being recovered befdhey arerecyclal or disposed of in a
cheaper but unsafe, unhealthy or environmentally damaging manner.

1 The financial viability of a large appliance recycling facility will be influenced by the
economies of scale and it is therefore important that resources be combethé
project to be sustainable in the long term.

1 Somelarge appliance manufacturers onporters of large appliances were unaware
of the legal requirements due to be imposed on them in terms of extended producer
responsibility.

1 In general, there seeed to be a willingnes from appliance manufacturers or
importers to participate in arappliancerecyclingproject, subject to their financial
contributions being ringenced and used for recycling sdichappliancesand subject
to the playing field being levelled for all stakeholders affected by the recycling project.

1 The logistics of getting aess to norfunctional appliances may be problematic since
there is limited interestrom appliance retailers to get involved in the recovéeyg.
trade-ins), storage anar transport of used appliances.

1 There is a need for the establishment of well éised anl easily accessible collection
or drop-off points where appliances can be bulked and stored before bpheg
treated and/ortransported to a centrally located appliance recycling facility.

1 The fact that there is no evidence of the existencéoaial facilities dedicatedvholly
or chiefly to appliance,recycling suggests that such recycling is not seen to be
commercially viable.
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DEVELOPMENT OF APPLIANCE RECANBRRECYCLI

SYSTH

This section of the report focuses on tkey fectors considered in developing the proposed
appliance recovery systeritheseare discussed belownder the following headings:

1 Sourcing of appliances

1 Logistics

1 Treatment of appliances

1 Disposal of noxtecyclable hazardous and nérazardous materials
1 Concluson.

1

5 SOURCING OF APPLIANANES LOGISTICS

Asthe recovery of all usednergyinefficient functional applianceand themajority of used,
non-functionalapplianceswill be associated with the purchase of a nappliance suchused
appliances should preferably be recovered and recycled in parallel with the stie oéw
appliances.

From an energy perspectiveppliances recovered for recycling shotlld functionalwhen
recovered and recycled to prevent its continued udewever non-functional appliancewiill
also be recycled from an environmental point of view a means of conserving natural
resources, and to haveénarmful gasesand hazardousmaterials removed from the
environment

5.1.1 TRANSPORT

The following options were considered for transporting used appliances between corsume
and the treatment facilityfacilities:

P18095_REPORTS_04 FINAL REPORT -HEA f¥port Page36of 112



FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE REC

Table5-1: Options considered fotransportation of used appliances between consumers and the treatment facility/facilities

SYSTEM

Consumer transport system

DESCRIPTION

Consumers with access to their owi
(appropriate) transport could delive
used appliances to the drepff
facility orany of thefacilities.

ADVANTAGES

Consumers do not have to wait for
appliances to be collected and can
drop appliances off when it suits
them.

No dedcated WEEE collection
systemisrequired.

DISADVANTAGES

Consumers that do not have acces:!
to a car withatrailer or a light
delivery vehicle (LD\Are excluded.

No economies of scale with
individual appliances transported.

Tradein system

Used appliances are accepted by
retailers as tradens when similar
new appliances are purchased. Old
appliances are collected from
consumers when new appliances a
delivered.

Consumes donot have tomakeany
effort to transport used appliance

No dedicated WEEE collection
systemisrequired.

Collection of used appliances durin
delivery of more than one new
appliance on a single round could
(duringthe offloadingprocessyelay
delivery due to the old appliances
already collected being stacked clo!
to the loading door of the delivery
vehicle.This may require
rearrangement of loads every time
that an old appliance is loaded into
the vehicle.

Collected used apjainces will
require storage space the
warehouse from which new
appliances were dispatched.

Additional administrative processes
requiredto keep record of all used
appliances received as tradies; and
appliances subsequently released
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DESCRIPTION ADVANTAGES DISADVANTAGES

from retailer<premises for bulk
transport to recycling facility.

Small scale ppliance recycler,
pawnshop or appliance repair
shop transport system

Smallscaleappliance recydr,
pawnshopor appliance repair shop
dispatch own vehicle in response tc
a telephonic omwebsite request.

Appliance subsequenthcollectedin
bulkand delivered tdarge central
recycling facility.

Consumers do not have toake
effort to transport used appliances.

Bulking of appliances before
dispatch to large central recycling
facility provides improved
economies of scale during seconda
transport.

Small numbers of appliances
collected over large catchment ares
rendersprimary collectiorsystem
quite costly, reslting in lower prices
offered to consumers for used
appliances.

More parties involved in collection
chain increases costs.

Contracted third party
transporters system

Third parties contracted for
collection and transport of used
appliances from consumets
appliance recycling facilifiacilities.
Such parties may be appointed an
fixed contractbasis or asand-when-
required by the owners of facilities.
Contracted transporters may be
Small Medium and Micro Enterprise
(SMMEsSs), a formal transport
companyor a formal waste

management company.

Increased job creation.

Dedicated transport system with
contracted collectors allows for
increased control over collections.

Accreditation system requiretthird
parties to ensure effective control.

Additional costsricurred through
collection by external parties.

5.1.2 GOLLECTIOROINTS

Due to the need for viable payloads during transport of appliances over longer distances, together with the need for eedstgick to make
development and operation of an appliance recycling facility financially viable, there may be a need for Hudiplipmces in areas closer to
source, i.e. closer to consumers owning used appliances. Therefore, two options exist in terms of the area used fon oflkgopillances.
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Appliances can either (i) be transported directly from consumers to a centredl{eld appliance recycling facility, or (ii) be taken to varieal-
dispersedand easily accessible collection facilities from where the appliances can be transported to the main facility in bulk.

Table5-2: Options considered for collection points

SYSTEM

DESCRIPTION

ADVANTAGES

DISADVANTAGES

and easily accessible transfer
facilities for bulking and trangpt to
central recycling facility.

payloads are poor.

For longer transport distances, usec
appliances are bulked for improved
payloads and lower transport costs.

Direct Transport of WEEE Appliances transported directly front No additionaladministration and Increased costs resulting from long
the consumer toacentral recycling | management required at transfer | transport distances with low
facility. facilities. payloads.

Transfer of WEEE Appliances taken to wetlispersed | Short distances travelled when Additional dispersed collection

facilities to be developed.

Additional administration and
management required at various
facilities.

Control of facilities may be
problematic.

The following entities were considered to act as collection facilities:

Table5-3: Options onsidered for collection facilities

ENTITY ‘

Retailers

DESCRIPTION ]

Retailers provide facilities for drep
off or collection of used appliances.

ADVANTAGES ‘

Retailers are well spread and easily
accessible to consumers.

Retailers can exchange old
appliances for new appliances
purchased.

DISADVANTAGES

Floor space in retail premises is
expensive and may be limited.

Additional administratin to keep
record of all used applieces
dropped off orreceived as tradéns;
and appliances subsequently
releasedrom retailers for bulk
transport tocentralrecycling facility.
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DESCRIPTION ADVANTAGES DISADVANTAGES

Municipal waste facilities

Municipal public dropoff facilities
used for the collection of used
appliances.

Public dropoff facilitiesare well
spread and readily accessible.

Lower costs for provision of
appliance collection facilities at
existing municipal sites.

Poor security at municipal facilities
may lead to appliances being stoler

Environnental risks associated with
inappropriate management of
appliances that become accessible
unauthorised reclaimers in the
absence of effective control
measures.

Limited unutilised space available a
municipal waste dropff facilities.

Cashfor-scrapbuyback centres

Existing Casfor-scrapbuyback
centres used for drojff of used
appliances.

Cash foscrapcentres well spread
and readily accessible to all income
groups.

Facilities often developed in areas
where land costs are low.

Informal nature of castfior-scrap
buyback centres likely to result in (i)
insufficient control being exercised
over used appliances, and (ii) existi
premises not allowing for formal
upgrade.

Scrap Metal Dealers

Existing Scrap Metal Dealé8SMDs)
used for dropoff of used appliances.

Scrap Metal Deale(SMDshpvailable
in several industrial areas througho
Gauteng.

Formal nature of SMDs allows for

upgrade of facilities to serve as
collecion points.

Scrap metal dealers already
recipients of most used appliances

Gauteng.

Appliances may not be treated &m
environmentally sound manner.

Appliances unlikely to be made
available to central recycling facilitie
located elsewhere.
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DESCRIPTION ADVANTAGES DISADVANTAGES

Dedicateddrop-off facilities Dedicated facilities are provided for| Owner of appliance recycling Additional costs for development of
drop-off and collection of used programme has full control over dedicated facilities.
appliances. appliances delivered. Additional administration and

management required at various
facilities.

Control of facilities may be
problematic.

Existing Recycler Infrastructure | Existing packaging material recycle| Most of the required infrastructure | It may result inthe project being
infrastructure used for droff and | arealready in place and spread controlled by third parties dietting
collection of used appliances. throughout Gauteng. the type of activities undertaken.

Existing packaging material recycle| Limited storage space may be
familiar with management and available.

storage of recyclable materials.

5.1.3 STORAGEBND BULKING

Used appliance storage facilities are to be provided such that the rislarofiful gaseseing released into the atmosphere, or hazardous
materials like oils being released intcetboil, surface water or groumgater, be limited. It is further to be ensured that the necessary health and
safety measures are put in place for protection of enyeles working in appliance storage facilities.

Although various options exist for storage of used appliancdsatetl as part of the applianaecycling project, it is to be appreciated that
there will be logistical limitations in terms of available stpgaspace (with the initial appliance recovery rate unknown). Buffer capacity is
therefore to be provided within the system to ensuseconstant supply of feedstodiut without any component of th@ppliance recycling
system being overloaded.

A second cosideration was that doubkaandling should, where possible, be avoided for the flow of used appliance to be streamlined but
without unnecessary additional costs incurred.

The following options were considered for storage and bulking of used appliances:
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Table5-4: Options considered for storage and bulking of used appliances

SYSTEM

Storage atdedicateddrop-off /
collection depots

DESCRIPTION

Buffer storage capacityrpvided at
dedicated dropoff/ collection depots
¢ allowing feedstock to be delivered
as required byhe recycling facility.

ADVANTAGES

Wellspreadand easily accessible
collection points allows for more
flexibility in the system used for
buffer storage of used appliances.

It is easier to increase storage
capacity at several small facilities
than at one large facility.

Separating cooling (containing
refrigerants) and nottooling
appliancesare easier at facilities
where smaller numbers of appliance
are stored.

Used appliancedispatched to
recycling facility aarate high
enough to provide enough feedstocl
for optimal operation.

In the event of planned or unplannet
shutdowns of the recycling facility,
excess feedstock can be held back
until the backlog is cleared.

DISADVANTAGES

Additionalcosts for povision of
dedicated dropoff/ collection
facilities.

It requires additionalmanagement,
administrationand stricter control
over used appliances received and
feedstock subsequently dispatched
to the recycling facility

Storage at retailers

Sorage facilities provided at retailer
responsible for management of
appliances collected as trades or
dropped off by consumers.

Retailersare familiar with
management of appliances.

Appliances collected during delivery
of new appliancetransported
directly to retailer warehouse.

Buffer storage provided for smaller
volumes of appliances, making the
management thereof easier.

Floor space in retail premises is
expensive.

Available storage capacity at retailel
limited and will not allow excess
appliances to be stored as buffer
capacity.
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DESCRIPTION ADVANTAGES DISADVANTAGES

Planned or unplanned shutdowns al
recycling facility could lead to used
appliances not being collected from
consumers for extended pemo(until
backlog has been cleared).

Additional administration and
management required at various
facilities.

Bulk storage at recycling facility

As part of the development of a
recycling facility, enough storage
capacity is providedot only for
normal opeationsbut also for bulk
capacity during shutdowns.

Additional administration and
management required at several
facilities is avoided.

Once delivered to the recycling
facility, the appliances remain on the
same premises for prereatment and
recycling.

Storage of used appliances will be
difficult to manage when the full
range of appliances collected are
dispatched to the recycling facility.
(Separating cold and necold
appliances is important due to speci
pre-treatment process required for
cold applances).

Storage at Municipal waste
facilities

Municipal public dropoff facilities
provided with infrastructure required
for buffer-storage capacity.

Buffer storage provided for smaller
volumes of appliances, making the
management thereof easier.

It is easier to increase storage
capacity at several small facilities
than at one large facility.

Limited / lack of control may result ir
used appliances being diverted to
unauthorised reclaimers not adherin
to the required environmental
standards.

Additiond administration and
management required at various
facilities.

Storage at existing recycling
facilities

Existing packaging recycling facilitie
used as storage facilities.

Recyclerare familiar with
management of recyclables.

Buffer storage provided famaller
volumes of appliances, making the
management thereof easier.

Additional storage capacity may
require additional infrastructure.
Additional administration and
management required at various
facilities.
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5.2 TREATMENT OF APPLIANCES
APPLIANCERETREATMENT

The presence of GHGs including refrigerants as well as hazardous materials like blowing
agents, oils, mercury, etc. creates the need for appliances to bérgaged before it can be
recycled in a safe and environmentally sound manner. The extent of teérgatment
process is dependent on the type of appliance to be recycled. Appliances with refrigerants
and blowing agents like fridges and freezers would for instance require more extensive pre
treatment than that required for other large household appkas like washing machines,
stoves, dishwashers, etc.

The pretreatment required for norcooling appliances requires removal of loose items,
removal of printed circuit boards (PCBs) as well as removal of switches and globes containing
hazardous metals likenercury.

For cooling appliances, pteeatment is taken further with removal of refrigerants, oils as
well as motors and condensers. Insulation materials can only be removed manually where the
necessary measures are taken to prevent release of blowiagtagor ignition of flammable
insulation materials. Where a Mechanised Appliance Recycling Facility (Ns&RF)qure

5-1) is provided, prereatment of cooling appliances may be undertaken at the recycling
facility itself, with insulation materials only removed as part of the mechanised recycling
process.

© FEEDING
© ELEVATOR

GRINDING 1 IN
NITROGEN INERTING

COMPRESSOR
EXTRACTION

© GAS EXTRACTION

g - PHASE 2
{ \'%

> €© GRINDING 2 IN
NITROGEN
INERTING

GAS AND OILS
SUCTION - PHASE1

FERROUS METALS @
SORTING

€ FOAMS SUCTION

@ PLASTICS SORTING

PELLETS COOLING @~

d @ ALU AND COPPER

PELLETS PRESS 14 SORTING

EXTRACTION
- PHASE 2

Figure 5-1: Typical Mechanised Appliance Recycling Facility (MARF) used for recycling of fridges / freezers

Without the necessary prareatment, it would not be safe for the respective appliances to
be made avidable to scrap metal dealers for disassembly and subsequent recycling.

The following options were considered regarding the location for-tpratment of
appliances:
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Table5-5: Options considered regarding location for pteeatment of appliances

LOCATION
Drop-off/Collection Depots

When delivered to drofff or

DESCRIPTION

collection depots, appliances are
pre-treated before being stored anc
finally transpored off site.

ADVANTAGES DISADVANTAGES

Once pretreated to the level
required, appliances can be made
available to accredited scrap metal
dealersfor further processing ian
environmentallysound mannerA
mechanised appliance recycling
facility (MARF)o be built once
viability of appliance recyclingas
beendemonstrated

Additional cost to construct depots.

Additional administration and
management required at various
facilities.

Additional skilled staff and
specialised equipment will be
required.

Additional control to ensure

environmental compliance by all
depots.

Pretreatment at Mechanised
Appliance Recycling Facility (MARI

All appliances collected are
transported to the MARF where pre
treatment is done at a central
facility.

No additional cost to construct
depots.

Less management and
administration required.

Only one facility where
environmental compliance is to be
ensured.

Cold and norcold appliance have
to be kept separate.

Cold and norcold processing lines
may be required, adding to the cos
of the facility if pretreated noncold
appliances are not diverted to
SMDs.

Pretreatment at dedicated
facilities other than depots or
Mechanised Appliane Recycling
Facility(MARF)

In the absence of space at municip
drop-off facilities or packaging
recycling facilities, préreatment
undertaken at dedicated facilities.

Appliancesareall pretreated ata
facility that specialises in pre
treatment.

Sinde facility to control
environmental compliance during
pre-treatment.

Doublehandling leading to
additional costs.

Additional administration and
management required at various
facilities.
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5.2.2 APPLIANCRECYCLING

Appliance recycling can only be done in an environmentally sound manner on¢ceegired to a level wherdharmful gasesand hazardous
materials have been successfully removed.

The following options were considered regarding the location for the recycliagmiances to take place:

Table5-6: Options considered regarding location for recycling of appliances

LOCATION

Appliance recycling at collection /
drop-off depots

DESCRIPTION

Recycling marally undertaken at

collection ordrop-off facilities once
hazardous materials were removec

MARF not required, resulting in cos
saving.

More jobs created.

Lower energy consumption.

ADVANTAGES DISADVANTAGES

Manual recycling of cold appliance
is problematic.

More control required at various
facilities.

Appliance recycling at accredited
Scrap Metal Dealers(SMDs)

Recycling manually undertaken at
scrap metal dealers once hazardot
materials were removed.

MARFHFs not required,which results
in cost saving.

More jobs created.
Lower energy consumption.

Onlyappliances of which harmful
gasses and hazardous materials
have been removedan be sent to
SMDs.

Accreditation system for third
parties will be required.

Control of third parties may be
problematic.

Appliance Recycling at Mechanise(
Appliance Recyclig Facility (MARF

Recycling undertaken mechanically
at central MARF.

Mechanical removabr shredding of
PUR foam easier than manual
removal.

Increased capacity.

Expensive to construct and operate
MARF.

Less jobs created.
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The highest priority should be given to recycling of materials recovered from the appliance
recycling process; followed by the second priority hafving materials used for energy
recovery. The latter may be achieved by using high cadanfterials as a fuel sourckr
instance in cement kilns.

Nonrecyclable hazardous materials remaining as residues from appliance recycling are to be
disposed obn appropriately licensed, developed and operated waste treatnogmisposal
facilities. This could be a combination of publicly owned (municipal) landfills, as well as
privately owned hazardous waste incinerators or landfills.

Gasegan be recycled pragted different refrigerants remain separated during extraction and
containerisation.The gasesre; however, to be destroyed (flared) when refrigerants are
mixed.

From the above analysist was concluded that the following options for an appte
recovery and recycling project are the most viaibl¢he long term

1 Logistics and supply

0 A ontractedthird-party transporters system

o0 A network ofwell dispersed and easily accessidiepots for bulking and
transportof applianceso a MARF

o Buffer storage capacity provided at depaatiowing for feedstock to be
delivered as requiretb the MARF

1 Treatment

o Pretreatment of gpliances atdepots Pe-treated appliancesare to be
transported to theMARF for further recycling

1 Disposal

o The highespriority should be given to recycling of materials recovered from
the appliance recycling process; followed by the second priority of having
materials used for energy recovery. Gases can be recycled provided different
refrigerants remain separated durirgxtraction and containerisation.

A proposed system for appliance recovery and recycling is detailed in sédiglow which
takes into consideration the variousmsiderations as detailed in the section.
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This section of the report discusses the proposed appliance recovery and recycling system
under the following headings:

1 Physical flow models
1 Corporate and commercial structure
1 Information and money flows

Three models regarding the physical flows of used-fumctional and functional appliances
from consumers to a point where the appliances camdwycled in an environmentally sound
manner have been developed. Each of these models will be implemented in phases,
depending on the number of appliances recovered. These models are 8#dBland C and

are discussed in more detail below.

From the investigations undertaken, it became evident that there could be a need for the
establishment of well dispersed and easily accessible colledtiairop-off points where
appliances can be bulked and stored before being transported to a centrediield appliance
recycling facility.

In this model, used appliances will be fireated at two types of facilities, i.e. depots (in the
initial phase); and depots combined with a MARF (in the fupinase).

6.1.1.1 Initial phase

Used appliances will be collecteaiin consumers by independent SMMEs and transported

to centrally located collection and dregff depots (storage facilities) spread across Gauteng
(Tshwane, Johannesburg, East Rand, West Rand and Southern Gauteng). Depots could
typically be established inla industrial buildings. SMMEs will be linked to a mobile
application (APP) likihe mobile application used bYBER, advising SMMEs nearest to the
appliance of the need to have a used appliance collected from a consumer, appliance repair
shop, pawnshop atailer, manufacturer, importer, etc.

SMMEs (or consumers) delivering appliances to depots will be paid per appliance delivered,
and payment may be based on the appliance type, capacity, mass and condition (non
functional or functional). Used appliancesositd in all instances still contain most of their
gasesas well as all parts containing hazardous materials.

In addition to collection of used appliances when advised by the mobile application, SMMEs
will also be able to source additional néumctioning or functioning appliances from local
communities, pawnshops, casbr-scrap buyback centres (CSCs), repair shops, etc., provided
that the prices paid for used appliances remain within the set price brackets. Prices offered
by cashfor-scrap buyback centrglCSCs) will be used as a yardstick when setting prices for
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non-functioning appliances; amatices offered by pawshops will be used as a yardstick when
setting prices for functioning appliances.

In the initial phase (Refer tEigure6-1), the depots will act as small appliance recycling
facilities and will have the following functions:

1 Interim storage of all incoming appliances

1 Pretreatment of norrcoolingand cooling appliancester alia includingsafe removal
of refrigerant gass, lubricating oils, motors and capacitors, PUR foam and other
insulation, PCBs and PWBs, accessiilides andvires, most plastic components and
other loose items.

1 Bulking of pe-treated noncooling and caling appliances for more cosffective
transport to accredited SMDs.

The steel carcasses that remain after the abowentioned components have been removed
will be sent to accredited SMDs for final processing. Other recgchabterials will be sent to
dedicated processing facilities with ntvazardous and hazardous residues sent to specialised
faciities for safe treatment andir disposal.

Receiving, inspecting and recording of used appliances delivered to the collectiowfirop
depots is to be undertaken by filme staff appointed for the project. Inspections
undertaken will include testing of appliance motors to determine if the appliance delivered is
functional. Recording of the appliance data wiiter alig, include ts serial number (where
available), together with a new barcoded stock number provided on the appliatreeking

its movement from delivery at the depot to the point of final testion (recyclingdisposal).

In addition to the need to keepontrol over used appliances received and feedkteecycled,

a safe recycling atisposal certificate will also be issued to consumers and retained for audit
purposes. The latter will also beate available to manufacturers amporters that are
contributing towards an advance appliance recycling fund. Where possible, payments made
for appliances received will be by means of an &Hhobile application and depots should
preferably not be required to handle cash.

A percentage of advance appliance recygliee contributions may have to be allocated
towards operation and maintenance of the MARF. Although financial viability of the MARF
without external funding should be the goal as a means of increasing sustainability of used
appliance recycling, this maynbe possible and will to a large extent depend on the value
of recyclable materials recovered.

It is assumed that donor funding may be acquired todfehe capital required for abir part

of the infrastructure required (collection odrop-off depots; MARF; etc.), lthough this may

not be necessary in practice if the advance recycling fees are implemented some time before
physical roHout of the various facilities takes place

6.1.1.2 Future phase

In the future phase all operations will remaimetsame as in thinitial phaseéout as the MARF
would by then have been commissioned, all fridges and freezers will be bulked at depots and

P18095 REPORTS_04 FINAL REPORT_fRitala@port Page49of 112



FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE REC

sent to the MARF for prgeatment and subsequent processing. Nomoling appliances and
air conditioners will continue to be treatlat depots.

In the future phase (Refer t6igure6-2), the depots will have the following functions:

1 Interim storage of all incoming appliances

1 Pretreatment of noncold appliancednter alia including safe removal of lubricating
oils, motors and capacitors, PE€&d PWB accessible cables amdres,mineralwool
insulation andballasts, refrigerant g&s (from air conditioners only), most plastic
components and other loose items.

1 Bulking of all prdreated noncold appliances for more cosffective transport to
accredited scrap metal dealers for final processing.

1 Buffer storage and bulking for more ceaffective transport of untreated cold
appliance as feedstock to MARF for subsequent-peatment and final processing.

Inthe future phasgRefer toFigure6-2), the MARF will have the following preatment and
final processing functions:

1 Removal, safe treatmeratnd disposal of refrigerant gas and lubricating oils.

1 Stripping of motors, cables etc.

1 Shredding and recovery of all remaining metal, plastics, glass as well as insulating PUR
foam, etc. for separation and recycling, or environmentally sound treatment and
disposal.

In Model B, all operations witemain the same as in Model But instead of developing
decentralised depots spread throughout Gauteng, a single centralised recycling plant will be
developed in phases over time to matttie required capacity treating both cold and non

cold appliances.

6.1.2.1 Initial phase

The function ofthe central recycling facility will, during the initial phase, focus on pre
treatment of both cold and nomwold appliances for subsequent dispatch of safe and
environmentally sound appliances to accredited SMDs for final processing (refegurce

6-3). This will imply that all functional and ndanctional appliances collected throughout
Gauteng will be transported to a single recycling facility that begituated, for instance, on
GKS 91ad wkyR gKSNB (KS o0dzZ 1 2F DlFIdziSy3aQa

During the initial phase, the central recycling facility will thus have the following functions:

1 Pretreatment of norrcold and cold appliancemter dia, includingsafe removal of
refrigerant gass, lubricating oils, motors and capacitors, PidBm and other
insulation, PCBs and PWBSs, accessible cablesieg®l most plastic components and
other loose items.

1 Bulking of prereated noncold and cold apliances for more costffective transport
to accredited SMD
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6.1.2.2 Future phase

Once a large enough number of fridges and freezers are received at the central recycling
facility for cost effective introduction of a MARF, such appliances will, as part of tine fut
phase, be treated in the MARF located on the same premises, witlrgated noncooling
appliances still made available to accredited SMDs for final processing (réfigure6-4).

Duringthe future phase, the functions of the central recycling facility will be as follows:
1 Non-cooling appliances

o0 Pretreatment of noncooling appliancesnter alig including safe removal of
lubricating als, motors and capacitors, PCBs and PWBs, accessible cables and
wires, mineraiwool insulation and ballasts, most plastic components and
other loose items.

o Bulking of all prdéreated noncooling appliances for moreosteffective
transport to accredited scrap metal dealers for final processing.

1 Cooling appliances

o Removal, safe treatmerdnd disposal of refrigerant ges and lubricating
oils.

o Stripping of motors, cablestc.

o Shredding and recovery of all remainingetal, plastics, glass as well as
insulating PUR foam, etc. for separation and recycling, or environmentally
sound treatment and disposal

In Model C (refer td-igure6-5), all cmlingand noncooling appliance collection operations

will remain the same as in the initial phase of Model A, but instead of developing
decentralised depots spread throughout Gauteng (e.g. Tshwane, Johannesburg, East Rand,
West Rand an&outhern Gauteng), existing SMDs will be approached to treat baihngo

and noncooling appliances. SMDs could be approached through a periodic tender process,
thus meeting demand as it aris@his obviates the need for an initial and futysiease inscdr

as pretreatment is concerned.

The function of the SMDs will be pteeatment of both ce@lingand norcooling appliances,
whereafter pre-treated appliances will be recycled like other rRloazardous metal items.
SMDs will be required to meet certainteria, including:

1 Providing a dedicated area, protected against the elements, fortneament of
appliances

1 Safe removal, handling amstbrage of all hazardous gases, liquids, insulation materials

and other hazardous items

Proper recorekeeping

1 Willingness to be accredited and subsequently auditednspected at any time

=
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Once pretreated, coolingand norcoolingappliances can be dismantled for recycling.
SMDs will be required to perform the following activities:

1 Pretreatment of noncold and coldappliancesinter alig includingsafe removal of
refrigerant gass, lubricating oils, motors and capacitors, PUR foam and other
insulation, PCBs and PW/Bccessible cables anites, most plastic components and
other loose items.

1 Recovery of all remainghmetal, plastics, glass as well as insulating PUR foam, etc. for
separation and recycling, or environmentally sound treatment and disposal.

SMDs will be entitled to sell all recyislasfor their own account. Hazardous gases and liquids,
hazardous itemsueh as capacitors, PCBs and PWBs, switches, lamps, etc. must be safely
removed from appliances, safely handled and appropriately stored by the SMbsllémtion

and safe treatment ordisposal by the operating entity within the proposed appliance
recycliy 3 Y2 RSt G&eptioms2QY 8 93w/ hQd SELSyasSo

Contracts awarded to SMDs by ARCO would be for (say) three years, conditional on SMDs
meeting all of their cortractual obligations in terms of environmentally safe recycling
practices. Contracts would be renewable for further thiesar periods, at the option of
ARCO.

In their tenders, SMDs would stipulate the prices that they are willing to pay ARCO per
appliance for appliances delivered to them by SMME appliance collectors. Such prices would
then be included in their contract with ARCO.

Note that where required, due to insufficient capacity of SMDs, ARCO would still be able to
develop and operate apjgince dropoff/collection depots of its own, along the lines
envisaged in Model A above. These depots would then function in parallel with any contracted
SMDs.
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6.1.4

The advantages and disadvantages of the physmakfbf the three proposed modelse. Models A, B and Care discussed ifable6-1 below.

COMPARISO®F MODELS

FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE RECYCLING SYSTENM

Table6-1: Advantages and disadvantages of the physical flows of Model A, B and C

Advantages

MODEL A

Depots allow for shortetransport
distancedor appliancesollected from
source

Depots allow for bulking of appliances ft
better payloadsand more coseffective
transport over longer distances.

Starting off with a single depot, depots
can over time be added as dictated by
appliance recovery rates in different par
of Gauteng.

It is easier to add additional decentralise
depots than to increase the size of the
central recycling facility if required to
accommodate increased appliance
recovery rates.

Smaller capital investment for
infrastructure andsmaller land parcels
required

Less capital investment required thie
future MARF facility.

MODEL B

No capital investment for depots situate
throughout Gauteng.

No double-handlingat depotsleadingto
additional costs.

No additional costs for bulk transport of
cold appliances between depots atike
future MARF.

No additionaladministration and
management required at variowepots

Easier to control all prreatment
activities in one central recycling facility
rather than at decentralised depats

No aditional cajital costs to construct
depots.

Jobs created at central facility that allow
for better control.

MODEL C

Makes use of an existing recycling
industry.

Depending on the ease with which
agreement can be reached with the
required number of SMDs spread acros
Gauteng, it may beasier to implement,
since SMDs are already in operation.

It reduces the amount of capital
expenditure required for implementation
of an appliance recycling programme.

No doublehandling at depots leading to
additional costs.

No additional administration and
management required at depots.

Allows for limited regulation of
participating SMDs that are accredited.

P18095_REPORTS_04 FINAL REPORT -REA f¥port
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Depots act as buffer storage and
appliances can be released to MARF as
and whenfeedstock igequired.

Depots provide backup to each other ar
will not necessarily all be closed in the
eventof accidents or labour unrest.

Job creatiorspread throughout Gauteng

Pretreated appliances will be sent to the
closest accredited SMD(s), minimising
transport distances and costs.

FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE RECYCLING SYSTENM

MODEL B ‘

MODEL C

Upskills SMDs iterms of
environmentally sound, healthy and safé
recycling procedures.

No need for buffer storage as appliance
are treated at SMDs as and when
feedstock arrives.

SMDs provide backup to each other anc
will not necessarily all be closed in the
event of acidents or labour unrest.

Job creation spread throughout Gauten

Disadvantages

Doublehandling leading to additional
costs.

Additional administration and
management required at various
facilities.

Control of many depots may be
problematic.

Additional capital costs to construct
depots.

Additional operational costs to operate
depots.

Longer distances to be travelled by SMI
collectors and consumers.

Potentially low payloads.

No buffer storage.

Pretreated appliances may have be
transported longer distances to
accredited SMD(s) and/or price
competition between SMDs for pre
treated appliances will be lessened if
fewer SMDs compete for these
appliances.

SMDs may be unwilling to participate, ir
view of the obligations that W be placed
on them in terms of environmentally
sound, healthy and safe appliance
recycling prescripts.

Dedicated facilities, equipment and
suitable trained labour to be provided
may only be effectively utilised for the
duration of the contract.

SMDsanay not be prepared to be
subjected to accreditation and ongoing
auditing processes.
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\ MODEL A | MODEL B ‘ MODEL C

Other than terms and conditions of
operating contract (that may only relate
to appliances delivered by SMMES), AR
will not have any control over the
standard ofoperation of SMDs.

Extensive and ongoing control to be
exercised to ensure that appliances are
appropriately pretreated before being
disassembled for recyclinghis will be
difficult to enforce as SMDs are known t
be difficult to regulate.
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/ Physical flows - initial phase

\

: SMME collectors + Appliance collection / drop-off depots

(no MARF)

All
appliances

Appliance

SMME collection /

Collectors drop-off
depots \\
Functions of AD's: Hazardous
, : : Recyclables items /
Interim storage of incoming
appliances. substances
gases
Removal of: lubricating oils, motor:

capacitors, PCBs / PWBs, accessi
cables & wires, minerakool
insulation & ballast; refrigerant gas

AD = Appliance collection / drop-off depots
MARF = Advanced appliance recycling facility
PCB/PWB = printed circuit board / printed wiring board
PUR = polyurethane
SMD = Scrap metal dealer

o

/

Figure6-1: PhysicaFlows Model A:Initial Phase- before the (MARHF has beencommissioned)
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KPhysicaI flows - future phase: SMME collectors + Appliance collection / drop-off depots +

~

Appliance
collection /
drop-off
depots

Functions of AD's:

Removal of: lubricating oils,
motors & capacitors, PCBs/
PWBs, accessible cables &
wires, mineralwool insulation
& ballast; refrigerant gases fic
airconditioner units only (if
present)

MARF
SMME
Collectors
CentralMARF
All
appliance: All "cold"

Bufferstorage of all appliances

appliances excl.
alc appliances

All other appliances

Functions of MARF:
‘Cold' appliances only:

Removal and safe treatment +
disposal of : refrigerant gases,
lubricating oils.

Stripping of motors, cables, et

for recycling

Shredding and recovery of all
remaining metal, PUR foam, plast
etc. for separation & recycling or
safe treatment + disposal

AD = Appliance collection / drop-off depots
MARF = Mechanised appliance recycling facility

SMD = Scrap metal dealer

Bulked
recyclableg

Hazardou:
items /
substance
/ gases
(in bulk)

/

Figure6-2: PhysicaFlows Model A: Future Phase after the (MARF has beencommissioned)

P18095_REPORTS_04 FINAL REPORT -REA f¥port

Pages7of 112



FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE REC

FEASIBILITY STUDY TO DETERMINE THE VIABILITY OF AN INTEGRATED APPLIANCE RECYCLING SYSTENM

KPhysical flows - initial phase: SMME collectors + Centralised manual appliance recycling facility \

All
appliance: Centralised
SMME manual appliance
collectors recycling facility

Bulked
Functions of centralisednanual appliance recycling recyclables Hazardou:
facility: items /
Non-cold appliances: Cold appliances: substance
Stripping of motors, cables, et Stripping of motors, cables, et ! gases
for recycling for recycling (in bulk)
Removal of: lubricating oils, Removal and safe treatment +
motors & capacitors, PCBs/  disposal of : refrigerant gases,
PWBSs, accessible cables & lubricating oils and PUR foam.
wires, mineraiwool insulation
& ballast.

PCB/PWB = printed circuit board / printed wiring board
PUR = polyurethane

N /

Figure6-3: PhysicaFlows Model B: Initial Phase)
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/Physical flows - future phase: SMME collectors + Centralised manual appliance recycling facility\
+ MARF

SMME

Collectors

CentralMARF

All
appliance:

All ‘cold'
appliances excl.
al/c appliances

Centralised
manual
appliance Hazardout

recycling : Hazar
el Al ol aeplances Bulked substance
recyclableg é i rg]l abSulTE)

Functions of_ centralised_ Functions of MARF:
manual appliance recycling g appliances only:

facility
_ Removal and safe treatment +
Bufferstorage of all appliances disposal of : refrigerant gases,

Removal of: lubricating oils, Iub.rlcz:.ltmg olls.

motors & capacitors, PCBs/ Stripping of motors, cables, et
PWBSs, accessible cables & for recycling

wires, minerawool insulation Shredding and recovery of all

& ballast; refrigerantgases frrk ~ remaining metal, PUR foam, plast

airconditioner units only (if etc. for separation & recycling or
present) safe treatment + disposal
\MARF = Mechanised appliance recycling facility SMD = Scrap metal dealer /

Figure6-4: PhysicaFlows Model B:Future Phase)
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/Physical flows - SMME collectors + SMD's \
All

SMME appliance:
collectors

Accredited
Scrap Metal
Dealers

Bulked

Functions of SMD's: recyclable Hazardou
items /

Non-cold appliances: Cold appliances: substance
Stripping of motors, cables, et  Stripping of motors, cables, et / gases
for recycling for recycling (in bulk)
Removal of: lubricating oils, Removal and safe treatment +
motors & capacitors, PCBs/  disposal of : refrigerant gases,
PWBSs, accessible cables & lubricating oils and PUR foam.
wires, mineralwool insulation
& ballast.

PCB/PWB = printed circuit board / printed wiring board
PUR = polyurethane

-

Figure6-5: PhysicaFlows Model C)
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From the comparison of the physical flow models and with the financial model still to be
developed,Model A and Model Bvere considered to be viable optiondodel Cwas
however, discardaed for the following reasons:

1 There is at present no evidence that SMDs undertake a system atgalition to
ensure that appliances are treated and disposed of sate and environmentally
sound manner. In the past, some regulating authoriegpressed itsoncern about
legal compliance by some SMDs.

1 The lack of cooperation by SMDs and refusal to interact with the project team during
the consultation process may beasors for concern in terms of the willingness of
SMDs to be subjected to an auditing process, not only for the purpose of accreditation,
but for as long athe Model Csystemis in use.

1 The risk of appliances not being collected through the proposediaapge recycling
programme still being treated and disposed of in the incorrect manner exists, since
there will be natracking system for appliances that were delivered to SMDs directly.
If an appliance recycling project is implemented, legislation caniredhat onlypre-
treated appliances may be present at SMDs, and that it will also only be permitted at
accredited SMDs. The need for extensive monitoring of SMDs (irrespective of whether
they were accredited), will be very difficult.

1 The financial modedf extended producer responsibility funding to assist in ensuring
that the appliance recycling is undertaken to the required standards, may be difficult
to control. Funds acquired from the EPR fumidl be allocated to several SMDs that
will in turn be rejuired to prove that they did in fact preeat the appliances to the
required standards. If similar financial support is to be provided fortatment of
appliances not collected through the appliance recycling projganay make the
implementation d control measures even more difficult.

1 In addition to SMDs that are registered with the Regulating Authorities, there are also
SMDs that are not on record. SuSiMDs not meeting the required environmental
standards, wilhavea financialadvantageover SMDs that are in compliance with the
required health, safety and environmental standards.

It is envisaged that the parties involved in the appliance recycling project will have the
following roles and responsibilities:

(Refer toFigure6-1 to Figure6-5 above)
1 Appliance Consumers

o Establish whether there is a need for namctional or function& used
appliances to be replaced apgraded.

o Take cognisance of energy efficiency when new appliances are purchased.

0 Have energy inefficient apphces donatedold directly to depots or the
MARF, or alternatively make use of the mobile application tokban
appointment with the SMME used appliance collectors.

o Insist ona collection note and safe disposal certificate for each appliance
made available for safe andheironmentally sound recycling disposal. Full
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details on appliance type, make (with drnumber where available),
consumer details, collector details as well as date and time of the transaction
is to be recorded.

1 Appliance Collectors

o Promote appliance collection and transport service and motivate consumers
to make use of such a service.

o Deliver appliances collected to nearest depot and obtain a delivery note
providing details of the appliance similar to that captured during collection
from the consumer.

0 SMME collector to receive payment from depot at weekly intervals by means
of an EF or mobile application and in turn pay consumers that made
appliances available for recycling. The difference betwibemprice paid to
the consumer for any used appliances collected dredamount paid to the
collector by the collectioor drop-off depa is to cover the cost of transport
and provide an income for the SMME operating as an appliance collector.

1 Depots (Model A: Initial phase)

0 Manage receipt of appliances from consumers and SMME collectors, issue
receipts with details of theappliances similar to that captured during
collection from the consumer.

o Ensure that all cooling and namooling appliances are appropriately pre
treated.

o0 Make pretreated appliances available to accredited scrap metal dealers for
recycling.

o0 Maintain datdbase on used nofunctional and functional appliances
received, pretreated, stored and dispatched.

1 Depots Model A: Future phase)

o Manage receipt of appliances from consumers and SMME collectors, issue
receipts with details of the appliances similar to theaptured during
collection from the consumer.

o Ensure that all cooling and namoling appliances are appropriately pre
treated based on the facilities available at the facility undertaking the
recycling (scrap metal dealer BYARF).

o Keep buffer stock otintreated cooling appliances in storage and supply
MARFwith the feedstock required to ensure opium operation of the
facility. Fridgesor freezers are also to be piteeated before being dispatched
to accredited scrap metal dealers during the initiabpl¢ i.e. before the
MARHFSs commissioned.

o Pretreated noncooling appliances in excess of what is required asufp
feedstock for optimum operation of the MARF, are to be made available to
accredited scrap metal dealers for recycling.

o0 Maintain databas on used norfunctional and functional appliances
received, pretreated, stored and dispatched to MARF (or accredited scrap
metal dealers; where applicable).
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1 MARHKModel A: Future phase)

(0]

(@)

O O o0 o

Receive untreated primary feedstock of rhmctional andfunctional fridge

or freezer appliances from collection drop-off depots for environmentally
sound pe-treatment and safe recycling adisposal based on the most
appropriate technology selected.

Receive prdareated top-up feedstock of nodunctional andfunctional non
cooling appliances from collectioor drop-off depots for environmetally
sound and safe recycling atisposal based on the most appropriate
technology selected.

Where separated from depots, transport of feedstock between depots and
the MARFo be arranged and funded lige MARF.

Capturing of data on all appliances received, recycled and disposed of.
Issue safe disposal certifites for appliances recycled disposed of.
Centralised Manual Recycling Plant (Model B: Initial phase)

Manage eceipt of appliances from consumers and SMME collectors, issue
receipts with details of the appliances similar to that captured during
collection from the consumer.

Ensure that all cooling and namoling appliances are appropriately pre
treated.

Make pretreated appliances available to accredited scrap metal dealers for
recycling.

Maintain database on used nennctional and functional appliances
received, pretreated, stored and dispatched.

1 Centralised Manual Recycling Plant (Model B: Future phase)

(0]

Manage receipt of appliances from consumers and SMME collectors, issue
receipts with details of the appliances similar to that captured during
collection from the consumer.

Ensure that all cooling and namoling appliances are appropriately pre
treated based o the facilities available at the facility undertakingeth
recycling (scrap metal dealdARF).

Keep buffer stock of untreated cooling appliances in storage and sthgply
MARFwith the feedstock required to ensure optum operation of the
facility. Fridgs orfreezers are also to be piteeated before being dispatched
to accredited scrap metal dealers during the initial phgses. before the
MARHSs commissioned.

Pretreated noncooling appliances in excess of what is required asufp
feedstock for ptimum operation of the MARF, are to be made available to
accredited scrap metal dealers for recycling.

Maintain database on used ndnnctional and functional appliances
received, pretreated, stored and dispatched tthe MARF (or accredited
scrap metablealersg where applicable).

1 MARHKModel B: Future phase)

(0]

Receive untreated primary feedstock of nrtimctional and functional fridge
or freezer appliances from SMMBr consumers for environmentally sound
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pre-treatment and safe recycling alisposal based on the most appropriate

technology selected.

Capturing of data on all appliances received, recycled and disposed of.

Issue safe disposal certifites for appliances recycled disposed of.

Retailers

Record data (including serial numbgos relevant appliance categories sold

and upload information ontéhe database.

Create awareness and promote the appliance recycling program

Manufacturersor importers

o Develop products that are energy efficient with reduced hazardous material
contert. When due for recycling, appliances should be easy to disassemble.

o Oversee activities and functioning ofie company managing recycling
programme.

o0 Make advance appliance recycling fee contributions for appliances included
in the project, based on manaftureror A Y LJ2 NII SNDa &l fSa 27F
products inSouth Africa

o Create awareness and promote the appliance recycling progranuding
the payment for old appliances handed over for safe and environmentally
sound recycling.

O O O O

o O

The corporate and commercial structwior the proposed appliance recovery and recycling
modek 3! (the modes§) areshownin Figure6-6 (Model A)and Figure6-7 (Model B)

Note that prior to settingup any of the entities mentioned below, a thorough analysis will
need to be undertaken in order to determine the most appriate corporate structure,
taking into consideration both the institutional aspects as well as the commercial and financial
aspects, including liability for income tax. This analysis should be undertaken by aysuitabl
experienceccommercial law firm.

The purpose and structure of each proposed element in the diagr@igsire6-6 and Figure
6-7) are outlined in more detail in the paragraphs that follow.

In line with the principles set out in the NPSWM, the PRO (Producer Responsibility
Organisation) for the appliandgedustry will need to be a neprofit company.

¢CKS twhQa TFdzyOGA2ya FyR NBaLRyaArAoAftAGASaE of
incorporation of the PRO) will be broadly as follows:

! To ensure that the extended producer responsibilities of subscri8imgnufacturers
and importers are fully carried out.

1 To provide oversight of the appliance recovey recycling model, in terms of
regulatory (environmental, health, safety, etc.) requiremenister alig this will

B¢ KS GSNY WY2RSEQ Ad dzaSR KSNB (G2 | @2AR O2y¥FdzaAz2y oAl
32].e. to the appliance recycling system as set out herein.
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involve ensuring that all appliancestering the recoveryor recycling system are
properly recorded, stored and safedyresponsibly treated; that all wastes (e=pally
hazardous or environmentally problematic wastes) arising from the treatipertess
are properly dealt withand that safedisposal certificates are received and recorded
for audit purposes.

1 To engage and appropriatelgmunerate ndependent professional servipeoviders,
including:

1 Environmental auditors: these auditors will conduct environmental audits on facilities
within the model.

T W! dzZRA G . HaNidBlrem®(robéably & firm of financial auditors) will determine
amounts due and payable by appliance manufacturers and importers in respect of
advance appliance recycling fees, and will collect monies due and pay thenoove
the PRO.

1 To disburse monies to ARCO (The Appliance Recycling Comsmey below) in
accordance with an approved budget. In this regard, the PRO will play a central role in
the setting of advance appliance recycling fees to be paid by manufactuners a
importers (see below).

1 To publicise and create awareness of the need for environmentally sound recovery
and recycling of used appliances, and the ways in which consumers ¢aippae in
the proposed model oprogramme.

The PRO will have a boarddifectors consisting of neaxecutive representatives from all
subscribing manufacturers and importerse( one memberfrom each of the top 5
manufacturers or importers [by market shdyeand one for all smaller manufacturecs
importers); the only exedive director of the PRO will be the CBOnanaging director.

This company (likely toeba proprietary limited companlgut could also bean NPC) will be

the operating entity within the model. It will own all the assets assedatith the appliance
recoveryor recycling model (other than those outsourced to third parties, such as the SMME
appliance collectors, bulk piteeated appliance transporters, etc.), and will be the employer

of the personnel required to operate and/or mage the various ogrations (appliance
collection ordrop-off depots, MARF, etc.), unless ARCO decides that these functions should
also be wholly or partially outsourced.

ARCO will handle all the commercial aspects associated with appliance recoveryndiandli
storage, treatment, etc. It will negotiate offtake agreements with scrap metal dealers and
processors of other recyclablaaterial, as well as enter into nesgary arrangements with
generaland hazardousvaste disposal companigand any other outside serviggoviders.

ARCO will prepare and submit an annual budget to the PRO for approval, and will also be
expected to submit monthly management accounts to the PRO. The approved budget will be
subject to quarterly review by the PRO.

As most (approximately 95%) of the operational funding of ARCO will be by means of advance
appliance recycling fees paid over by appliance importers and manufacturers, the level at
which these fees are set will lseucial to ensuring that the model functions effectively. ARCO
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and the PRO will therefore jointly agree on what the fees should be, at least on an annual
basis.

ARCO will be the licee-holder in respect of all required environmental lices and
authorisations, both for the depots under its control, and for the MARF.

ARCO will have a board of directors consisting of the CEO (and possibly CFO) and a number of
non-executive directors having for example relevant legal, commercial and operational
expertise.

The Trust will be the sole shareholder in ARCO. This will have the effect of removing any
potential conflicts of interest if ARCO generates an operating surplus. Under such
circumstances, the Trust will control the applicatiom.(utilisation) of such surplus, which

will only be permitted to a defined list of beneficiaries. These beneficiaries will probably
AyOft dzRS !'w/ h AGasStT o642 o065 FLWKEASR F2N SEIY
provinces other than Gauteng, cdnsgct new depots, construct a MARF, etc.) but also a

broader range of activities such as for example the training of refrigeration techniciads,

the promotion of safe and environmentally sound recyclimgre generally in South Africa

The trustees of th@rust can be drawn both from within the appliance industry and outside,
for example recognised environmental specialists, developmental experts, financial expert
¢KS /9h 2F !w/ h aK2dZ R 0SS Iy WSE 2FFAO0OA2Q (N
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-

Must be NPC (noiprofit
company) in terms of
NPS:WM requirements

e

Trustees

7

PRO for

Appliance
Industry

Provides strategic
direction and performs

appliance
Firmof Auditors bp

Appointed by PRO to collect and
consolidate appliance sales data, a
collect ARF's from appliance import¢
and manufacturers on behalf of PR

-

importers &
manufacturers

oversightand regulatory Financial and operational
compliance _roles, etc Pty Ltd management & admin. of recyclin
Appomts environmente Non-executive / f company operations,_incl. appointment of stat
auditors, accredits SML directors _ serviceproviders at MARF and depo
etc. Capacitates & Norrexecutive negotiations with customersgtc.
supports SMMESs. ?rectors Licenceholder for wastemanagemer
CEO + small / facilities.
admin. staff 'Subscribing’ CEO + manageme

Preliminary Corporate and Commercial Arrangements

Trust

ARCO owns all assets o
recycling operation, incl.
land, buildings,other fixec
and movable plant, trade
marks, etc. + currerdssets

AIT is sole share
holderin ARCO

~

Mechanised appliance
Recycling Facility*

Appliance
Collectior/ Drop-
off depot 01

Appliance
Collectior/ Drop-
off depot 02etc.

& admin.staff

MARF= Mechanised Appliance Recycling Facility
* Only in future phase

ARCO = Appliance Recycling Company

AIT = Appliance Industry Trust

ARF= Advanc&ppliance Recycling Fee
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Independent
entrepreneurs

SMME

appliance
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Independent;
capacitated and
supported by PRC

/

Figure6-6: Preliminary Corporate and Commercial Arrangements (Model A)
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Figure6-7: Preliminary Corporate and Commercial Arrangements (Model B)
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The management gbroject funds and information and money flows for Moslél, B and C
are discussed below.

For each of the three models, funds are envisagdukteourced exclusively by way of advance
recycling feegARFspayable by manufacturers,rpducers and importers of appliancds.
practice, hese fees wilhave tobe setper appliance categorgn a suitable and equitable
basis, and will be payable in respect of all new products placed onto the market by such
manufacturers, producers and imgers. (Note that in thefinancial model, a uniform per
kilogram ARF has been used for the sake of convenjéorcall large household appliances.)

Althoughpayment of advance appliance recycling fees from imporergcyclerswould be
compulsory (and may therefore have to be legislated), dieels should not be taes but

rather advance recycling fees. The general consensus among industry participants is that
these fees should be rirfignced andusedexclusivelyor appliance ecycling

Fee contributionshouldbe collected and controlled by an industry representative body such
as an independentcompany thatis to be audited at regular intervalepending on the
financial model, thecompany ultimately responsible for implementation of the appliance
recycling projectshould according to stakeholdersn the appliance industrynot be
governmentcontrolled (likeBuyisae-Bag but should be set up on the principles of the ROSE
Foundationor TheGlass Recycling Company

Even thoughappliance manufacturersr importers would recover advanceecycling fee
contributions on nationasalegthus avoiding disparity iapplianceprices between provinces
and spreading the financial burden on nationatdd, fees will initially only be used for
appliance recycling in Gauterigependingn the success of the projeictGautengappliance
recyclingmay in future be extended to oth@egionswhere there are sufficienhumbers of
used appliances to makéhe implementation of such a project financially viabded
sustainablge.g. Cape Town, eThekwin

A simplified picture of the envisaged information and mofileys inthe initial phase of
operation ofModel A(i.e. before a MARF is eblished) is shown ifigure6-8 below.

6.3.3.1 Principal information flows include:

T Importersandy | y dzF I OG0 dzZNBE NBR [ | dzR A prodactzhi@brytyiis & | £ S &
facilitates the compilation of overall sales volumes by product category, which then
flows:
f Audit bureauY PRO: the above information will then be used by the PRO and ARCO
to determine the advance appliance recycling fees payable for various product
OF 1 STI2NASEAT AY 2NRSNJ (2 adzadl Ay ! w/ hQ&a oc
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Note that it will be vital for budgeting purposes to set quotas for the maximum
number of appliances thaaRCO will accept in any period. This is hecessary to obviate
swamping of the recovery and recycling model, which would in turn lead to an
unsupportable quantum of payments to consumers and/or SMME collectors.

PROY audit bureau: the advance recycling geéas set above) payable for various
product categories. These will be used by the bureau to compute relevant inyoices
which will flow:

Audii 0 dzNBI dz T | LILIX A mahdsstureksyirvigensli fé&r Nalvantey” R
appliance recycling fees due.

Information fows between ARCO and other entities in the model will include:

T

' w/ h T ! LILIX A ydiop-off @epbts: Siéhthlk gugtas FsHd above) for
appliances recovered and processed at each depot; prices to be offered 4o call
customers for appliances, by tgp

lw/ h Th {aa9 FLILXAFIYyOS O2fttSOG2NAERY LINROSaA
type; maximum buyback prices to be paid for appliances to consumers, dealers, etc.;
available depot appliance quotas.

Appliance cdéction ordrop2 FF RS LJ2 1 & Hipreconds bf Stockrcgived

from SMME collectors and other sources (see above); schedules of stoetlesed

and recyclalesdespatched to scrap metal dealers and recyclers, etc.; schedules of
hours worked by hourhpaid staff and other employment infmation, etc.

lw/ h Th twhY !w/hQa Y2yikKfe YIyl3aSySyda
includingschedules listing alfeatment orsafe disposal records.

ARCCO accredited scrap metal dealers, plastic and other recyclers, etc.: consolidated
invoices for alfecyclable materials delivered by opllected from depots, supported

by the relevant weighbridge records, etc.

' w/ h Th 59! 3 2 Ldroeomglidnde repdgialgdaésbciat2d\Ndith operation

of the proposed appliance recycling model.

{aa9 O2f fagpduice cdlectidiyr drop-off depots: monthly schedules of all
appliances, by type, delivered to each depot. This information will be checked against
0KS RSLRGQa 26y NBO2NRaO®

6.3.3.2 Principalmoneyflows include

M

E R |

L LILIE Ay OS Y ydzF I Ol dzNBS Ndiu: adwirRe applidnie KebySings ™ !
fees due.

l dzZRA G 0dzNBldz Th twhyY G20FFf FY2dzyG 2F | RGI
audit bureau fees.

t wh Th ! w/ h Yperodiofundni as rezjitéd and budgeted.

I''w/ h Mignde tdlldction odrop-off depa staff and suppliers: payment of facility

salaries and wages; payments for supplies and services, etc.

lw/ h Th {aa9 ILLIAFIYyOS O2fftSOG2NARY LI 8YSyl
at relevant ruling prices, and reimbursement of all Hagck paymentsmade to

consumers, dealers, etc. in respect of appliances delivered by / collected from them.
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T {aa9 O02tftSO02NA [ 02y dhaR &diEnE foR&pplianteslh =
collected.

In the envisaged future phase of operation of Modkl(i.e. when a MARF has been
established), information and money flows will remain substantially the same as thosetset ou
above for the initial phase. However, these flows wédkd to be expanded to include the
MAREF, as depicted Figure6-9 below.

In respect ofnformation flows, the principaladditionalflows will include:

T 'w/ h Ih a!wCY Y2yuKfte ljd2ila 06aSS Fo620S0v
be offered to any calin customers for appliances, by type.

T Appliance collection odrop2 T¥ RSLJ23G& I a! wCY Y2y (iKf &
from collectors and other sources (see above); schedules of stoetkgated and/or
forwarded to the MARF for treatent; schedules of recydiesdespatched to scrap
metal dealers and recyclers, etc.

T a!wC TIbh !w/ hY Y2yiKte NBO2NRa 2F aiz20]
schedules of stock treated and recydes despatchedto scrap metal dealerand
recyclers, &.; shedules of wastes delivered to oollected by waste disposal and/or
waste treatment companies; schedules of hours worked by hepaly staff, and
other employment information, etc.

In respect oimoneyflows, the principakdditionalflows will include:

 ARCOY MARF staff and suppliersapment of facility salaries and waggmyments
for supplies and services, etc.

A simplified picture of the envisaganformation and moneylows of operation ofModel B
is shown irFigure6-10below.

6.3.5.1 Principal information flows include:

 Importers and manufacturersY Audit bureau: sales volumes by product category;
this facilitates the compilation of overall sales volumes by product category, which
then flows:

f Audit bureauY PRO: the above information will then be used by the PRO and ARCO
to determine the advance apihce recycling fees payable for various product
OFGS3I2NARSas Ay 2NRSNI G2 adzadlAy !'w/ hQa
Note that it will be vital for budgeting purposes to set quotas for the maximum
number of appliances that ARCO will addepany period. This is necessary to obviate

33 It is envisaged that consumers will insist payment for appliances at the time of collection. As these
amounts will accumulate to a considerable sum for a collector over a month, it may be necessary for
ARCO to make advance payments into a kitty for each collector, against which they willdineto dund
such payments. Exact details and amounts will be determined at a future stage.
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swamping of the recovery and recycling model, which would in turn lead to an
unsupportable quantum of payments to consumers and/or SMME collectors.

PROY Audit bureau: the advance appliance recycling feesé¢isbove) payable for
various product categories. These will be used by the bureau to compute relevant
invoices which will flow:

Audit bureauY appliance importers andmanufacturers: invoices for advance
appliance recycling fees due.

SMME collectory certralised appliance recycling facility: monthly schedules of all
appliances, by type, delivered to the facility. This information will be checked against
GKS FTILrOAftAGEQAa 286y NBO2NRa®

Information flows between ARCO and other entities in the model will include

T

I w/ h ceftsalised appliance recycling facility: monthly quotas (see above) for
appliances recovered and processed at the facility; prices to be offered tmcall
customers for appliances, by type.

lw/ h h {aa9 LI AFIYyOS Oz2léctorS @iiapplances, hyNA OS &
type; maximum buyback prices to be paid for appliances to consumers, dealers, etc.;
available MARF appliance quotas.

/| SYGNI £t AaSR LXK ALFYyOS NBOeOftAy3d FILOAtAGR
from collectors and other soces (see above); schedules of stock-ppeated and
recychblesdespatched to scrap metal dealers and recyclers, etc.; schedules of hours
worked by hourlypaid staff and other employment information, etc.

lw/ h Th twhyY ! w/ hQa Y2yiKd&perdibndllrep&StgSy G |
including shedules listing all treatment @afe disposal records.

l'w/ h ™ I OONBRAGSR aON} LI YSGFE RSIfSNBRXZ LI
invoices for all recyable materials delivered by aollected from MARF, suppted

by the relevant weighbridge records, etc.

' w/ h T 5dll Eegukatbry ocompliance reporting associated with operation

of the proposed appliance recycling model

{aa9 O02fftSO02NR I /SYyuNrfAasSR | LlLJahl yOS 1
appliances, by type, delivered to facility. This information will be checked against the
FILOAtAGRQA 26y NBO2NRAOD

6.3.5.2 Principalmoneyflows include:

T

L LILIE ALYy OS YIFydzFlF OGdzNENE YR AYLEZ2NISNE M !
fees due.

I dzZRA U 0 FROBtbtalzamiaynt of advance appliance recycling fees, less agreed

audit bureau fees.

t wh T ! w/ h Yperddiofundni as reqjitéd and budgeted.

lw/ h h /SYuNrftAaSR | LILX AFYyOS NBOeOfAy3a Tl
salaries andvages; payments for supplies and services, etc.

lw/ h T {aa9 FLWLXAIYyOS O2ftSOG2NAY LI &YS
centralised appliance recycling facility, at relevant ruling prices, and reimbursement

34The National Waste Information System (of the DEA).
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of all buybad payments made to consumers, dess, etc. in respct of appliances
delivered by orcollected from them.

f {aa9 02ttt SO02NE I O byispaR &idEns foR&pplianéedlh =
collected®.

35 It is envisaged that consumers will insist on payment for appliances at the time of collection. As these
amounts will accumulate to a considerable sum for a collector over a month, it may be necessary for
ARCO to make advance payments into a kitty for each collector, against which they will then draw to fund
such payments. Exact details and amounts will be wheiteed at a future stage.
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~

PRO for
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Total sales
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applicable ARF'
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Total ARF'paid by importers
& manufacturers, less Audit

Bureau fees

Fees for scra
materials

delivered by
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Sales volume  for ARF's
by product Consumers
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Dealers, etc

Paymentof ARF's

Appliance
importers &
manufacturers

Other providers o
goods & services

——> Information flows mmmmm) Money flows

ARF = Advance Recycling Fee
ARCO = Appliance Recycling Company

Note that the above flows are predicated on the implementatio
of an "Industrymanaged'model, as defined in the NPS:WM

o

Simplified information and money flows (initial phase)

[R]

~

Appliance

collection /
drop-off depots

Monthly
schedules of all
stock delivered tc
depots

appliance
collectors

Regulatory reportingior e.g. to WIS
(National Waste Information Syster

Monthly management accounts ant
operational reportsincl.treatment /
safe disposal recordsc.

Monthly records of stock received from
collectors and other sources, stock pre
treated and recyclates despatched to sci
metal dealers & recyclers, etc.

Monthly quotas, and prices offered
appliances (by type)

Payment of facility salaries and
wages, supplies and services, etc

Monthly/ periodic funding as
required & budgeted

/

Figure6-8: Simplified information and money flows (Model A: Initial phase)
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Figure6-9: Simplifiedinformation and money flows (Model A: Future phase)
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