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The emplayment creation potential of recyeling in South Africa

1. Introduction

''he orginal intent of this research paper was to determine the potential job creation
capacity of the recycling industry in South Africa and to test whether levers existed
within government which could harness additdonal employment prospects in this arca.
As with previous studies conducted by the sectotal unit of the Economic Growth and
Development Initiatve (EDGT) it was envisioned that a demand analysis of secondary
materals and goods would provide an indication of whether these activities were
likely to grow in the future or not, and that this determinaton, togethet with an
understanding of the supply constraints, would inform a view of whether increased
employment was likely to be derived {rom the recycling scctor. In addition, it was
hoped that by mapping the backward and forward linkages berween the sccondary
materials and goods markets and the rest of the cconomy, a cross-economy view
could be established, quantifying the total impact of increased recycling activity across
the entire cconomy,

Tt became evident almost immediately that these expectations could not be met within
the existing scope of the study. The four key reasons for this were (1) an almost
complete absence of official data, (2) an inability to rely on industry data to fill the
official data paps due to substantial 1ssues of sclf interest and political positioning, (3)
systemic classification and boundary issues which diminish the transparency and
identfication of secondary materials and goods production and trade, and finally (4)
the failure of government to place its recycling intentions within an economic context
or to provide a strong indication to the market of where recycling is heading n South
Africa in the future,

Singe the commissioning of this research, additional funding has been secuted to start
to address these data constraints, As such the focus of this rescarch has shifted to
concentrate on rasing the correct set of issues and questions to be answered by the
forthcoming quantitative study and survey process. Secondly, the paper aims to make
some contribution towards placing teeycling activity in an cconomic context so that
the government can adopt a view of the sector as an economic contributor and
communicate and interact with the market in a mutually beneficial manner.

The role of government in recycling activitics cannot be overestimated. Most
economic and covironmental comumentators agree that waste management and
recycling in its various forms will be the next global sectoral revolution, gimilar to the
ICT revolution which cteated a host of new professions, accupations, cotetprises and
products in the 20t century, The ¢rucial difference, however, is that whereas the ICT
revolution was generated from within the economy and drven by market forces, the
environmental redirection of the economy in the 215 century will be driven ininady by
politics and govetnment because it deals with costs external to the market.

As such, the first scction of this paper will review the debate concerning the role of
tecycling in modem induscrial production processes and the options available to
govetnments regarding the strategic positioning of such acovities in the short and
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long run. 'This review is based on international writings and case studies, as the debate
has not appeated in South Aftica in any formal or informal manner that we have been
able to identfy. While it would be premature and presumptuous o suggest how these
debates could translate to the South African experience, the paper will raisc certain
key issues which could be considered as part of a process to assist authorities in
placing recycling initiatives in South Africa on a firmer economic footing so that a
sectoral support policy could be designed and implemented and/or a clear message is
sent to the market in terms of long-term goals related to recycling,

The second section of the paper focuses on the cuttent status of South African
recycling and the employment created within these activites. As quanttative data is
not available, the section focuses on understanding the supply chains that apply to
various waste streams and to tty to identify where marker growrh could occur and
where potential job creation might anse. This sccdon will also taise important
questions regarding net job creadon, as intetnational experience has shown that
increased job cteation in recycling activides often ariscs at the cxpense of existing jobs
in waste collection, disposal and virgin material production.
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2. Understanding recycling as an economic
activity

Histotically, waste has always been the shadow side of the cconomy. In an cconomic
and industrialised system focused on production and consumption, waste is what is
rejected as useless and Dbarren. Until as recently as the 19705, waste was never
considered an industry. It was scen as “a low technology, labour intensive setviee,
matginalised by the nature of its trade and traditions, working at the margins of health
regulations and below the radar screen of the stock market” (Murtay, 1999), Jobs in
waste mantagement were seen as low states occupations and waste only hit the
headlines when things went horrbly wrong, Since the 19703, thtee drivers have
influenced this stams qua.

First, concern increased tegarding the hazards of waste disposal and its long-term
effects on the earth — most notably in terms of global warming and changes to global
weather patterns. Second, the change in perceptions regarding waste was driven by
tesource depletion and a growing awareness that if production and consumption
patterns continue as they have in the past, the planet will run out of tesources to
support this process of production and consumption. For cxample, in 1900, the US
consumed 200-million tonnes of raw matedals, This gtew to 600-million tonnes by
1945 and a staggering 2 600-million tons in 1989 (Demeos, 1999:6). With cerging
markets such as China and India gtowing rapidly and consuming ever-preater
quantities of raw materials, it is merely a matter of time before resouree depletion
becomes a constraint to further prowth!. The third driver of change has been the
cconomic oppertunides created by new waste regulations and  rechnological
innovaton, Strictet waste tegulations and waste minimisation legislation, particularly
in the KU and South Past Asia, have forced enterprises to internalise costs assoclated
with pollution, waste and disposal, resulting in waves of innovadens and technology
aimed at reducing these costs. For example, in Japan, T'oyota has been able to reduce
the kilogratns of waste generated in the production of a motor vehicle from 16
kilograms a unit to just two kilograms a unit in the last 10 years. In additon, the
percentage of matetials in a motor vehicle which are recyclable have increased from
65% to 5% in the last decade, and motor vehicle design has been re-engineered to
assist in disassembly once the car 1s to be scrapped. These innovations arose as a
result of producer responsibility programmes which transferred waste and disposal
costs o the motor vehicle manufacrurers.

' A Report by the Astan Developinent Bank in 2004 sugpests that raphdly growing countries such az
China are already fadng some growth consmaints due to limited resource availability, Az such the Chinese
povernment prosedvely adopted policies to uulise sceomdary materals and in 2003 impored
U5S4.9-billivn worth of recyeled matenials.

]
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These three drvers have now changed world perceptions regarding waste as a
shadow, marginalised activity which needed to be undertaken by nccessity, to a view
of waste and waste management as 2 dynamie, fast changing, mainstream intetnational
cconomic sectot, Some researchers belicve that “the global imperative to usc materials
more ctficicntly is likely to create as many new professions, companies and industties
as did the communications revolution of the last centaury” (Ernest Lowe, 2000).
Others go further and beheve that we are entering a new post-industrial landscape
akin to a Schumpeterian paradigm shift which occurs every 50 ot 60 years and lays the
foundation for a new long-wave cconomic growth cycle such as those described by
Kontrachiev (Perex, 1996). Tt is uncontested that the old waste order is dying, but it is
not yet clear what will replace it.

Reviewing a substantial body of research, it appears as though there are two broad
paths forward, ‘L'he first has been labelled the “chemico-energy modernisadon”
(Murtay, 1999), which sccks to control the hazards of waste disposal by applying
modern technology to the old waste system and recover chemical materials and
encrgy through the disposal process and hence decreasing hazardous emissions.
Lssentially this path is more of the same but better, It trnaintaing the linear industrial
production patteen of resource use, production, consumption and disposal, but merely
inproves on the treatment and final disposal of waste. Essentially this type of
modernisation i3 encapsulated in the evolution from landfill disposal to waste
minimisations and incineration where waste is burnt and chemicals and energy telease
from the process are captured and re-used. While incineration technology has
mmproved substantially over the past 15 years, reducing the pollution released into the
atmosphere, and is an improvement on the status quo, it addresses only the first
driver of environmental change and not the other two drivers.

The second path forward has been labelled “eco-modermisation™ and is essentially a
far-reaching path that constitutes the beginning of a new ‘post-industral’ era (Murray,
1999). T'his path stresses the economy of resource wse rather than the pdoritisations
of reducing pollution and environmental degradadon. The path is premised on two
concepts. The first is waste minimisation, which is achieved by using fewer materials
to produce a final good and by using raw matetials in the production process, which
can be recycled and re-used, thus decreasing the final amount of waste which needs to
be disposed of. The sccond concept is that of 2 closed production loop where the
materials that remain after all waste minimisation activitdes have occurred can be
tumed into secondary matedals and re-used clsewhere in the cconomy. As such in this
patadigm, the demand for vitgin resources decreases subscantially. This fundamental
shift away frotm a linear basis of industtialisation to a cyclical basis of industrial
production requires systemuc change in every arca of the economy; it 1s a fundamental
patadigm shift which is the true embodiment of the much-abused term of sustainable
development,

At the heatt of this paradigm is the concept of de-materialisation or increased
resource productivity, leading to the growth of a sccondary matedals economy to
teplace the curtent virgin marterials economy. The idea here is thar by changing
praduct design and altering production processes, waste and products at the end of
theit lifecycles can be disassembled and recycled so that countrics create their own
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stock of resources, resulting in material self-reliance, a reduction in the demand and
importation of raw materials, and importantly, & decrease in the cost of production, as
secondaty materials should be less expensive that virgin matetials which ae limited
(hence their scarcity is reflected in their price). In addition, less encrgy is consumed in
producing secondary materials than virgin matetials,

On this basis the ‘factor four’ hypothesis is gaining momentum. The factor four
concept, which was first posited by the German Wuppertal Institute for Climate,
Envitonment and Energy in 1998, hypothesises that resource productivity can be
increased fourfold by sitmultanecusly doubling wealth and halving  resource
consumption. The hypathesis, which was cxpanded into a book, uses 50 case studies
to show that four-fold increases in resoutce productivity have already been achicved
on a profitable basis in many countries and sectors across the globe, Indeed, by 2000,
this concept has gained sufficient suppott that a host of governments published
targets related 10 improved resource productvity. Leading this charge was the
Organisation for Economic Co-operation and Development (OECD), which has
begun establishing rargets to decreasc resource usage by hall by 2050, the French
government, which committed itself o halving virgin resources used in energy
generation by half by 2040 and the Swedish Eco Cycle Commission, which aims to
increase material efficiency tenfold during the first half of the 21% centauzy. The push
towards this new paradigm, however, is strongly led by Japan and China. Both
countrics have committed themselves to an ceo-moderisation post-industrial
paradigm and have begun putting in place policies to ensure that rarpets are reached.
Over and above the local economic aspects of this paradigm shift, Mueray (1999)
argues that the paradigm shift creates a new competition between nations. He argues
that the changed perception of waste and wasle management and particularly the
factor four hypothesis offer a new basis for competton in the global economy.
Rather than seeing resource constraints and tighter environmental regulations as a
brake on economic prowth, governments are beginning to recopnise that the
emergence of sccondary matetials economies and eco-efficicncy offer opportunites to
stimulate innovation, investment, new sources of wealth, new matkets (local and
abroad) and new employment creation opportunities.

This hypothesis has been taken further by Van Beukering (1998) who traced trade
volumes of secondary materials between industrialised and developing nations, finding
that developing countries were net importters of secondary materials, whereas
industralised countries were net cxporters, He further found that developing
countries appear to cxhibit a comparative advantage in the utilisation of secondary
materials compared o the producton of vitgin materials, and that the growth benefits
to developing countrics of increased trade in secondary materials could be substantial,

As such, for the first tme in our history, “wastc and the economy are now bound
together as in a double helix” (Murray, 1999}, with waste no longer being viewed as a
cost and an cconomic drain on productive resources and its activities as marginal to
mainstreatn economic activity. Rather, waste and wastc management, and specifically
recycling, are now seen as 2 motor for new Lrade links, new processes, new products
and a new path of industrialisation.
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The challenge, however, is to manage the transidon from lincar to cyclical producton
patteens, Crucial in understanding this is that at present, while vitgin tesources retnain
telatively plentiful, available and cheap, transidoning industrialisation from a linear to
a cyclical mode of production will be driven by politics and govemniments not markets.
This is a fundamentally erucial point. While most environmentalists are quick to argue
that eco-production will be the next revoluton following the ICT revolution,
governments and economists are quick to point our that the key difference is that the
information revolution was matket driven. Resource depletion, however, is not
sufficiently advanced to cosurc that an eco-production tevolution is matket driven,
leaving it to policy-makers 1o kick-start the revolution. The reason why governments,
partcularly in the developed world, are taking this transition on board ptiot to a
market-driven transition is twofold, First. it is dtiven by public sentiment and the
massive rise in green politics. ‘The second reason is strategic — an attempt to achieve
fitst-mover advantage in a process that is guaranteed to become a reality sometime in
the futare. Nowhere was this strategic intent made cleatet than in the US when then-
Secretary of State, Warten Chostopher, said that the “US must develop a strategy to
use covironmental mtiatives to promote the larger strategic and econotmic goals of
America”. He went on 1w argue that the US government would support
environmental nitiatives specifically aimed at helping the US envitonmental sector o
capture a larger share of a $400bn global market and to position the scctor for future
global changes. Murray (1999) reads this and other cited examples as showing that,
whereas governments have traditionally sought to promote individual sectors,
technologies and furms, 1t 15 now whole systems of production and regulation which
matter most.

The above suggests three key 1ssues which are important with respect to this paper:

First, continued resource consumption at cucrent rates 1s unsustainable in the
leng run and hence a post-industrialisalion eta is inevitable. A move from lincar
industrialisation to closed-loop industrialisation has begun and it will gather
momentum wntl it becomes the new form of production globally. At the heare
of this paradigm shift is increasing resource productivity, which means waste
minimisation and reeyeling, As such, recyeling is possibly the growth sector of
the furre global economy.

. Government will play the crucial role in managing the transiton from the
current paradigm to the new paradigm. A government's choices will strongly
impact on whether a country becomes a ploneer or a follower, and hence
determine the ultimate size and structure of the recycling sector in the future of
the country’s cconomie structnure, In addition, governments’ attimde towards
this ttansition will be cructal in managing the decline of vitgin matetial
economic activity, cspecially in countries which are strongly mineral-based
CCONOMIES,

- Finally, prowing and suppotting this sector is a long-term undertaking. As will
be arpued below, short-term gains do exist but it is the long-term gains which
prescnt the most compelling arguments for supporting recycling and eco-
tnodernisation.

10
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From the above it becomes appatent that a government’s view on cco-modernisatdon
will be crucial to the short-run recycling activides supporied ovet the next 10 to 20
years. In a transition pedod, where market conditions are insufficiently compelling to
support fundamental change, the rate ar which recycling activity occurs will be
determined by the view and hence policics of a country’s national government. As
such we now tumn our attention to understanding the current market forces at play at
a macro-economic level regarding recycling, so as to develop a pictute of the scale of
potental recycling activity and the current constraints to increased activity levels. The
analysis below pertains to what is generally termed post-consumption consumer waste
and applies to household refuse such as plastic bottles, glass, packaging materials,
papet, organic waste and discarded white goods and electronic equipment. The
analysis does not apply to post-production waste which is generated by producers.
This type of waste will be dealt with scparately later in the paper,

Figure 1 - Waste hierarchies

WASTE INDUSTRY ENVIRONMENTAL
POLICY HIERARCHY

Reduce Hazardous waste incineration

WASTE INDUSTRY PRICE HIERARCHY

Re use Clinjcalwasta

Recycle/compost

\ power
ithos he'a;t"ﬁi‘;pc»wer

“Landfirwith eneigy recovery

| andfill
WASTE INDUSTRY HIERARCHY OF PROFITABILITY
g Landfill dizposal
High margin Landfill gas generaticn
(over 15%)

Chemical waste incineration

Modest margins P Commercialindustrial collection

(less than 10%)

Break even or
Low margins

Sosrce: Merrifl Lynch, Pollution Controls, 1998
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The above three hierarchies exemplify the perversity of gencral waste recycling
markets in the current industdal patadigm. Tn the blue hietarchy we see that from a
policy perspective, all governments that have adopted the UN's Scedon 21 Agenda on
Sustainable Developmenl have as their priority policy goals for waste reduction,
followed by re-use and recychng, in line with objectives related to minimising negative
envitonmental impacts and maximising resource utilisation i the face of imminent
resource depledon. 148 countdes, including all the world’s developed countries and a
large percentage of developing countdes, arc signatories to Section 21 and thus
formally adopt this policy hictarchy, Howevet, re-use and recyeling have tended not
to occur in a meaningful manner, resulting in many commentators describing their
governments’ commitment to Secton 21 and the waste policy hierarchy as mere lip
scrvice. However, the reasons for the general wotldwide slow adoption of policies to
achieve these goals are complex and understandable from an economic perspective.
The reasons for this are explained by economic realities, the first of which is shown in
the green hierarchy, which lists the prices at which disposal options are sold to
potential clients, and the second the yellow hietarchy, which exhibits the profitability
of various waste disposal options. Essenttally recycling, which is high in the hierarchy
of policy goals, is at the bottom of the hicrarchy of profitability, showing that policy
goals and market realities ate in no way aligned. This led Merrill Lynch to conclude in
is 1998 study that “recycling remains a commercial leper. Prces for recovered
tnalerials, in particular, are very depressed. Thus it can often cost more to collect the
waste and sort 1t than can be realiscd, always assuming there is some demand in the
first inseance” (Merrill Lynch, 1998:8). This conclusion has set envitonmental
cconomists to questioning how things could be different so as to increase the
commercial viability of recycling. Their arguments focus on three main factors which
could influence the econotnic viability of recycling,

"The first arpument considers matket prices. The arpument here is that current market
prices do not reflect external environmental costs and benefits, and that this can only
be addressed by government policies which subsidise beneficial activities and tax non-
beneficial acovines so as to reflect the true market price once environmental
externalities have been taken into account. A series of intetnational studies have been
undertaken to correctly price the environmental effects of different forms of waste
management. In a Coopers and Lybrand study undertaken in the UK, for example, it
was found that recycling produced the greatest benefit at a positive value of £114/per
tenne, whereas landfill produced a net negative value of £6/per tonme (cited in
Demos 1999:81). Theorporating these findings in policy development, the UK has
introduced a £15/per tonne tax on landfill disposal and tecycling credits to increase
the viability of recycling, but these credits are stll sufficiently low that a recycling gap
(between cost and income) ranges from 50/ tonne to £70/tonne. Thus, while the
UL policy operates in the correct ditection in terms of shifting market {orces towaeds
recycling and away from landfill, the magnimide of the dircctional shift has been
insufficient to clicit any meaningful change at the market level. The US's approach to
this issue is shghtly different. Being less supportive of government intervention and
particularly the use of taxes and subsidies, the Environmental Protection Agency
(EPA) in the US argues that in order to increase the commercial viability of reeyeling,
the most important variable to influence is the demand for secondary materials. They
argue that by supportng the demand for recyclables, prices for secondary materials
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will rise, resuldng in increased and improved supply so that recycling acvides will
grow hased on matrket forces. As such their approach is less interventionist and based
more on the panciple of “market development” (EPA, 199543,

The second atgument, which attracts substantial attcntion from environmental
cconomists seeking to understand how (o increase the commercial viability of
tecycling, is market structure and its impact on waste hicrarchy profitability, It appears
to be a univetsal phenotenon that recyeling markets in most countries are dominated
by monopoly recyclers, or at least a lughly concentrated recycling market, where only
two or three firms operate for any given waste stream. This may be due to the fact
that there is insufficient market demand to support a competitive market
environment, or may be duc to the high set-up costs and bartiers to entry which
characterise the industry. Trrespective of the source of monopoly or oligopolistic
power, the result 15 the same in terms of market outcomes. As waste collectors
increasc the supply of matetals available for recycling, this increased supply drives
ptices down when there is no competition for these materals. As such the recyeling
monopoly firms caplure the economic tents which should be captured by the
collectors and sorters of tecyclable waste i the systetn is to be maintained, In the UK,
where market concentration appcars very similar to that in South Aftica, it has been
documnented that the dectease in price at which recyclable waste could be sold from
the municipalities to the reeyclers dropped so much when the government’s recycling
eredit scheme increased supply that the net situation for the municipalitics was worse
than when no recycling credit programme existed. As we will discuss later in this
paper, this phenomenon is also tife in South Aftica. For example, when the two large
paper companies in South Africa — SAPPI and Mondi — cmbatked on an aggressive
recyeling campaign, the supply of waste paper increased to such an extent thar the
price paid for waste paper decreased to a level where it was no longer economically
viable for paper collectors to collect, sort and deliver waste paper to the reprocessers.
On the other hand, Collect-a-Can, which recycles zluminium cans, maintained 2
steady price paid for wastc cans and has as a tesult maintained the supply of waste
materials available for recycling.

The above two arguments rclated to the commetcial viability of recycling are both
demand phenomena, The third obstacle in the commercial viability of recyeling is,
however, a supply problem. The supply constraint facing recycling does not in fact
exist in the recycling process itself, but rather with respect to the collection and
sorting of recyclables, Le. the cost-effective collection, transport and sorting/quality of
the recycling processes inputs, Not all recyeling is profirable, and profitability is highly
influenced by the starting valuc of the product to be recycled, the cost of
transportation (which is dependant on volume and weight) and the quality of the final
recycled output (which depends on the intrinsie qualivies of the material). The
majority of literature available on this issuc is based on developed country experiences
where collection systems are based on curbside collection and the debate revolves
around curbside recycling where households separate out different waste streams ar
source. Tn this scenario, the supply-side constraint depends on the cost of collection,
capturce rates and cconomies of scale. However, in South Aftica the issue iz more
complex and hence will be covered in a separate collection section later in the paper.
For mow it is sufficient to argue that it appeats that the adoption of intensive
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recycling, as opposed to ad hoc add-on recycling, would be necessary to ensure that
mput costs are decreased, exploiting the characteristics of collection and sorting
activities as declining cost activities where cconomics of scale do exist.

Summarising the above, the problem appears to exhibit the characteristic of various
sectoral constraints which policy-makers have seen in the past when considering how
to grow a pardcular sector of the cconomy — getting prices right, increasing market
competition, growing demand and improving supply by harnessing cconomies of
scale. As such the challenges of growing the recycling sector do not seem
insurmountable. For most environmental economists, the insurmountable challenge
appears to be instituttonal and a matter of attitude. Essendally the atgument hete is
that the traditional waste industry is structured around disposal, with its intcrests lying
in “holes in the ground and chimneys in the air” (Murray 1999:91). If the disposal
industry were to embrace intensive recycling, it would be requited to re-invent itself
and embrace new activities, such as social marketing, houschold interactions, materials
quality control and oncntation towards the needs of recyclets as their wltimate clients,
All of this would require new skills, new types of labour and management and
improved informaton management system. At present no one is attempting Lo te-
invent themselves because there is no incentive 1o do so. This is an issuc of cconomic
transition and will be dealt with later in the paper. Fot now the point which needs to
be stressed In the context of this paper is the role of job creation within recycling.

As mentioned above, the challenges facing the growth of recycling as an economic
activity are not insurmountable, although they are significant given the current
availability of virgin rcsources and lincar-based economic production paradigms.
Insttutional inertia and the lack of govemment vision and commmitment to embrace
meaningful sustainable development and/or government’s unwillingness to fund a
transition to eco-modernisation have left envitonmental econormists with few
additional cards to play to clicit government and industry support for intensive
recycling at present. Tt appears that one of the wmetics adopted by policy-makers and
environmental economists alike to push governments towards rethinking their stance
on recycling has been to push the job creation button. Jobless growth iz a
phenomenon which most developed countrics arc trying to come to terms with.
Incteasing employment s a concern of vittually all modetn cconomics and
governments, hence to approach intensive recycling as a substantial potential job
creator has allowed envirenmental economists to place their agenda more firmly front
and cenwre than would have been the case if ecycling was not potentally highly
labour absorbing, On the other hand, for environmental policy-makers wheo face
opposition towards new environmental regulations by industries and consumers who
fear increased costs and higher prices, respecdvely, wiclding the job creation card has
assisted in diminishing national resistance to such measures. While this may appear
somewhat cynical; it does appear to the author to be the best interpretation of the
disproportonate  preponderance of employment-related research in recycling and
envitonmental policy-related literature, which cannot be explained by any other
hypothests.

14
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3. A review of employment and recycling
research

In 2001, the Eutopean Commission on Building a Sustainable Burope established a
number of working hypotheses which they sought to test regarding environmental
policy and employment. These included:

1) “Well designed environmental policies can offer opportunities to create positive
effects on cmployment

2 In the field of waste management, employment benefits may be pardeulatly
significant due to the high labour intensity of processes for collection, sorting and
recycling wastes

3) Employment in wastc management is often unskilled and low paid, with poorer
quality jobs in waste replacing higher quality jobs elsewhere

4) Such jobs, though, may provide an initial route back into employment for the
socially excluded

5 There are significantly higher risks associated with certain waste-related
occupations, such as hand-sorting, and such activities should not be encouraged

6) Waste management measures can give tise Lo a range of costs and related impacts,
including impacts on the competitive position of the industry, which can affect
employment levels in turn

7)  Advanced technologies and waste minimisaton measutes may be encouraged
through the implementation of high standards for waste treatment; these can have
significant business benefits™ (EU, 2001:2)

‘These hypotheses covet thany of the working hypotheses that initiated the EDGTs
interest in the link berween recycling and employment, hence the OECD study is a
useful starting poine for this review, not only in terms of its findings, but importantly
its contdbution to the methodological debate of how to enumerate employment
changes caused by changes in employment policy. This latter aspect is particularly
relevant as it may influence the approach undertaken in the follow-up work to this
paper. As such we begin this review by considering methodological and technical
issues, followed by a scetion on reported findings related to job creation and recycling
in international literature,

31 Technical and methodological issues

Most striking about the seven hypotheses is the strong dichotomy which exists. On
the one hand environmental policies and activities such as recycling potendally offer
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not only incteased job creadon possibilities, bue significantly, for a country like South
Aftica, they offer potential cmployment creaton for socially excluded and unskilled
labour, On the other hand, the hypotheses scrongly point to a concern tegarding
potental job replacement. As such it i3 impossible to debate the cmployment
potential of recycling and other covironmental policies without considering the mer
effect of such interventions. While considering ad hoe policies and add-on recyeling
initiatives, onc would be considering relatively low levels of job teplacement,
essentially with jobs beinyr lost in waste disposal and new jobs created in recycling, and
some potential labour-shedding in industries where new policies increase costs and
decrease output and hence labour demand. If, however, one escalates the scenatio to
intensive recycling and a shift towards an eco-modernisation paradigm, then the
magnitude of the problem escalates and must incorporate not only job replacement
between disposal and recycling but a fundamental shift in labour demand patterns
related to virgin matenal recovery and production. In the majority of the literatute
reviewed, only the first scenario is considered, As mentioned eatlicr, few national
governments are thinking at present about a fundamental shift away from a linear-
based production economy towards a ¢yclical economic production sttucture,

Quantifying the employment effects of environmental policy in general and recycling
in particular appears to be undertaken in two ways. The first and most pervasive
technique is the undertaking of studics on a very small, local scale where new effects
can be dircetly observed and measured. These approaches are often classified as non-
monetary asscssment approaches and tend to be more qualitative, describing impacrs
of environmental policy changes in terms of number of full-time job equivalents,
number of jobs by vccupadonal skill category, changes in cmployment rcladve to
reglonal averages, average wages, ete. Such studies are usually undertaken by local
authorittes and NGOs and iend o be project-orentated within a regional
development scheme. ‘Lhe reasans for this approach are largely pragmatic and revolve
around data constraints for larger studies, as well as the otigin and character of the
majority of recycling and environmental policy initiatives currently being undertaken.
The outcome of the approach is that much of the data and findings published using
this technique ate locale specific and highly anccdotal, so that generalising these
findings into a general view may be misleading. As will be shown below, highly
divergent estimates of the job cteation potendal of recycling projects result.

The alietnative approach is far more economically dgorous but difficult to reproduce
due to data constraints and methodological challenges, The OECD in 1992 began to
discuss these methodological and data difficulties when it was originally suggested that
the employment effects of environmental policy be tested using a conventonal cost-
benefit analysis (CBA). We are covering this methodolopical debate in some detail, 23
it will be a basis for a decision regarding the methodological way forward to be used
in the follow-up study to be undertaken in South Africa, which was mentdoned in the
mntroduction to this paper.

The problem with using a conventional CBA in assessing the impact of environmental
policy on employment is that traditional, neo-classical CBA assumes that thete are no
social costs or benefits associated with changes in employment because such changes
only tepresent transfers of activity within the economy. ln reality this assumption does
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not hold in the majority of cconomics whete structueal unemployment exists and
labour is not perfectly mobile. As 2 result, new environmental policy measures may
create new employment opportunities and not simply resolt in individuals transferdng
from one job to another. When a net gain in jobs occurs across the economy, real
social benefits will arise. Such gains are only likely to arise, however, when a policy is
“likely to affect cither the supply of, o demand for, the goods and services produced
by one or more sectors. (OLCD, 2001:5). As such the QECD decided to move
forward from a tadidonal CBA and suggested threc categores of aliernate
approaches.

The first category incorporates supply-side approaches and relies on current
employment data to estinate the number of jobs which could be created if policies
change. For example, if one knows the tonnage of waste treated per full-time
employee, the effects on employment of changing this tonnage could be calculated.
This information would be collected using a survey of firms to dercrmine micro-
economic data and job levels over time. The OECD found three particular problems
with this approach. The first difficulty is the lack of reliable data on the level of
employment generated pet unit of waste for many of the aclivides. Employment levels
per unit of waste vary depending on the nature of the technology utilised and the size
and scale of the coterprise and its operations, as well as on labour productvity
vanations. The second problem with the supply-side approach is that it fails to
capture indirect employment effects and other induced effects. The final shortcoming
of this approach is that new policics may be implemented in a different manner than
previous policies so that data levels for existing employment — which would be used
as a benchmark — are actually invalid. In summary, the OECD researchers found that
“the use of supply-side data may be useful in providing order of magnitude estimates
of the direct employment effects arising from a change in waste management policies,
where the use of mote sophisticated methods is constrained, but indirect and induced
employment effects will not be enumerated, leading to a partial overall view of the
employment effects of a policy change” (OECD, 1999:9).

The second categoty of options rclates to demand-side studies which predict the
number of jobs that will be created (ot lost) as a result of new investment or an
increase {ot decrease) in demand fot the goods and services provided by a particulat
sectot (for cxample, the waste management sector), Two major demand-side options
exist. First it is possible to usc input-cutput (10) models for predicting total net direct
and indircct output and employment effects. Because IO models map the inter
relationships berween sectors in the cconomy, they can be used to cxamine how
changes in the toral output of one sector is likely to impact on the demand for inputs
from other sectors. In addition, the basic set of 10 mbles that provides the core for
such modcls can be expanded to include both labout and the production of waste by
products, to enable the impacts of policics on these two aspects to be examined. In
this approach one would definitely be able to compate two distinet states of the
¢conomy — pre- and post-policy implementation, The differcnce between the two
states represents the net cconomic ¢ffect of implementing the policy in question,
expressed in terms of a change in output. These net economic cffects could be added
to a determination of compliance costs so that the widet economic cffects of the
policy could be enumerated. Frankhauser and MeCoy (1995) argue that this is crucial
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to understand the total effect of such policy changes in terms of macro-cconomic
petformance and the performance of related markets;, however, the OECD
researchers remamn cautious about this approach. Their key concern is that the 1O
approach “ignores any changes in demand that may occur as a result of price cffects
and may not be flexible enough to take into account changes in production
rclatonshups. The result is that they may miscalculate the net employment and

economic effects stemming from a policy change” (OECD, 2001:10).

The second potential dernand-side approach is based on measuting multiplicr effects.
The advantage of this approach over the [O approach is that it can measure both
indirect and induced effects of changes in envitonmental policy. The challenge in
using a multplicr approach, however, is that multipliers assume that all additional
spending 1s new spending rather than transters from one set of goods and services to
another, and therefore acts as 2 net addition to real output. Where expenditute is not
new but simply a transfer, using a multplier approach will over-estimate effects on
hoth output and employment. Furthermote, the OECD researchers note that
multphers will change in value as a result of technological shifts, which will inevitably
be substantial in this area of endeavour. For examnple, 1 waste management policy
which cncourages end-of-life recovery might result in changes to products so that
they require fewer inputs during production and less processing prior (o re-use. Tn this
case, the application of old technology-based multplicrs will lead to incorrect
estimates of total output and cmployment effects,

The thitd methodologieal set of options is o adopt macto-economic modelling
approaches — cither using an econometrdc model or 2 gencral cquilibrium model,
Macro-cconomic modelling approaches are the enly methodelogical options which
recognise “that the implementation of waste policies by individual companics affects
their behaviour as both buycrs and scllers, in turn affecting interactions at inter- and
intra-sectoral levels” (OECD, 2001:12). As a result they are the only approaches that
are able to predict the full net effects generated by a change in waste policy and is the
methodological option favouted by the OECD researchers. In the econometric model
used by the OECD (called E3ML), the model iz generally based on an TO-based
accounting framewaotk to which behavioural data is then added. As with IO models,
changes in final demand arc taken as the starting point, but they are linked to
production ot input demand functions that incorpotate capital, encrgy, labour and
intermediate goods. Through these funcdons and the associared impacts on demand,
prices and real wages, new supply and demand relationships are teached for the
various sectors, Once these new relationships have been calculated, changcs in
employment and output can be determined at a sectoral and macro-economic level.
The key advantage of this approach is that it maps actual behaviour; howevet, its main
drawbacks are that it has a limited forecasting capability of probably five to seven
years, it relics on changes in GDT as a proxy for economic costs and the use of fixed
ptaduction relationships may not take into account the alldmportant role of
technological change.

While some of these drawbacks ean be eliminated by using a general equilibrium

model instead of an cconometric model, the time, effort and dar required to mn a
Computable CGeneral Bquilibrium (CGE) model which explains the effects of
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environmental policy chanpe on employment and output is often “prohibitive”
(OECD, 2001:14), In addition, the QECD lists a number of methodological cautions
related (0 GCE modelling for this purpose and “advise that the results of these
studies should be considered with reservations” (OECD, 2001:14). These cautions
include the fact that flexibility in producton is wsually only described in terms of a
substitution between capital and labout, that the appregation of markets necessaty to
make the mode] useable will lose certain key cffects, and of coutse that changes in
employment are vicwed as voluntary given that the labour market is in equilibtium,

Irrespective of the methodological approach adopted, a key feature of all enumeradon
attempts in this ficld is problems associated with data, The first difficulty related o
data collection regarding environmental economic activity in general or even recycling
in particular is the issue related to definitions and boundaries. The first definitional
problem relates to the highly heterogencouns nature of the industry. The industry not
only includes a vast array of different activities, ranging from the production of goods
such as refuse removal trucks and re-processing plants to a wide range of services
such as waste management, waste reutilisation and waste disposal, but within each of
these categories of services substantial heterogencity alse exists. For cxample,
recycling is not a uniform activity and differs substandally across waste streams, with
recycling plastics being  fundamentally different activity from recycling metals. The
sccond data difficulty arises from the transparency and identification of recycling and
re-use activities and processes within broader cconotnic activity. For example, where
an enterprise purchases waste scrap metal from producers and re-processes this scrap
into new inputs or outputs, this activity is easy to identify. However, when an
enlerprise reclaims metals from an old mine dump as part of its normal course of
mining business, using in-house resources, it is difficult to separate out this activity
and capturc it as recycling or reclamation as a separate activity within the firm’s
broader economic activity. As only cnterprises that specialise in recycling and re-use
ate casy to idendfy, the majority of recycling and reprocessing remains hidden within
the economic data of enterprises that undertake recycling as part of their core
functions. In South Africa, for example, no Standard Industrial Classification (SIC)
code cxists for glass recycling. Whatever recycling Consol Glass undertakes is
captured in SIC code 341 “the manufacture of glass and glass products”, which fails
to differentiate glass production using virgin materials and glass production using
teprocessed glass cullet,

In official datasets using the SIC system, only four SIC codes relate to recycling
dircctly. These are SIC 940 “scwage and refuse disposal, sanitation and similar
activities”, S3IC 3951 which enumerates activites telated to the “recychng of metal
waste and serap”, SIC 3952 which includes the “recycling of non-metal waste and
scrap n.e.c”, and STC 6149 which measurcs activity related to “wholesale trade in
other intermediate products, waste and scrap” (SIC Manual, version 3, 2005). All
other recycling and re-use activity is amalgamated into core SIC activity codes such as
the production of paper or the manufacture of glass.

These difficulties, which exist across the globe, have resulted in methodological

choices of how to cnumerate the total effects of changes in environmental policy on
output and employment being tailored aceording the resources available to rescarchers
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to produce non-official datasets. Even the OECD with its substantial resources was
only able to run its E3ME model for three sectors, based on complete surveys
undertaken specifically to gather the appropriate data to run the model. As such,
economic analysis on the job-creation potential of recycling and re-use s
mternationally highly constrained, and until intcrnationally accepted definitions are
adopted and reflecied in official data colleclion systems, our understanding of these
activittes will remain severely constrained and disproportonately influenced by
smallet, less tigotous non-monetary assessment approaches. As such we now turt out
attention to the findings of several of these studies in order to develop a feel for the
scope and scale of potential job creation related to recycling and re-use internationally,
before murning our attention to opportunities within South Africa,

3.2 Empirical case studies

We begin by looking at studics which chumetate the size of the waste sector at vatious
levels of disaggrepadon. The purpose of this is to indicate the size of the current
industry so as to place it in some perspective vis & vis other sectors and industties.
After we have cstablished a view regarding the relative size of the industry, we will
move on to explote changes in employment atising {rom policy changes and project
implementaton, especially those telated to recycling and re-use. What is immediately
obvious in teviewing the status quo data is that employment figures are usually
reported as a range rathcr than a specific number, and remarkably, these ranges are
usually substantial, with upper esumates often being 100% larger than lower estimate
values, This ilustrates once again the fundamental data issucs rclated to
cnvironmental economic activity.
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Table 1 - Statistical employment data in the EU
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Sonrce: EU, 2001: A3-8

Considering the first row of Table 1, we see that the EU estimates that the
environmental industry (which is defined as including waste and wastewater treatment
and recycling) cmploys somewhere between 1.7-million and 3.5-million people, which
amounts to between 0.4% and 1.2% of overall employment in the EU. If these figures
are cortect then the environmental industey in the EU is larger than cither the
pharmaceutical industry or the Il industty in that union. In the fourth row, the
employment figures in the main NACFE categories relate to employment in SIC codes
94 and 395 as cxplained above?, and idenafy employment telated to environmental
activity which is officially collected in national datasets. These figares should include
all those employed in the recycling of metal and non-metal scrap (3951 and 3952), as
well as employment in waste collection and disposal (9400). In row 6 column 1, a
fipure of 300 000 employees in recyeling in the BU is estimated, but this figure is
detived from a study completed by The Association of Cities for recycling, and is
possibly viewed as an under-estimmation of jobs in this field. The EU rescarchers query
the 300 000 figure, which amounts to 11% of total wastc management employment,

3 NACH is the Furopean cquivalent of the SIC code and stands for ‘nomenclature generale des actvites
cconomigue duns les communautes vurapecnancs’. We have reviewed the classifications and NACE 37 is
identical to §IC 351/2 and NACE 90 is equivalent g0 51C 94,
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due to the higher statistics of recycling jobs as a percentage of waste managetment jobs
reported by statistical offices in countres such as Sweden, Holland and France. They
report 25% to 30% of waste management jobs being accounted for by recyeling
activity, Onc of the reasons for this perceived undercounting of recycling employment
appears 10 be the large number of recycling jobs which ocour in the community
scctor, or what 15 known in Burope as social enterprises. What is abundantly clear
from the table, howevet, is thal the majority of employment in the current status quo
is located In wastc management activities, ‘This finding is crucially important for the
purposes of our study, as it shows that collection and sorting of wastc is highly labour
intensive and important in overall employment oppormnities in this area, Tn addition,
as will be shown later, collection and sorting arc crucially important in determining the
commercial viability of recycling and te-use activities, as they determine the quality of
recycling inputs and the price of these inputs to reprocessers.

Th stressing this point, the EU reseatchers repott on the Swedish case study, which, as
shown in Table 2, indicates that 59% of cmployment in waste management in Sweden

is attributable to the collection, sorting and reloading of general waste.

Table 2 — Swedish waste management employees by activity

Numberof "o of total for waste

Activity

cmployces management
Reeyeling of metal waste and scrap 468 4.7
Recycling of non-mmetal waste and scrap 116 1.2
Wholesale of waste and scrap 2853 28 4
Collecdon, sorting and reloading of non- .
hazardous waste 5922 59.0
Composting and digestion of non-hazardous
wastes 4 0.04
Deposit on landfills of non-hazardous wastes 107 1.1
Receiving, reloading and intermediate storage ‘
of hazardous waste 268 27
Treatment and permanent storage of
hazardous waste 127 1.3
Other waste management 173 1.7
Total 10,038 100

Sowrce: Stativtier Sweden, 1998

In the UK, Wastc Watch (1999 comparcd these Swedish statistics to its own
employment breakdown and found that only 41% of waste management employment
arosc from collection, sorting and reloading, while 36% of employment related to
teprocessing,

In South Africa, an equivalent picture is hard to frame. The Council for Sciendfic and

Industrial Research (CSIR), while conducting a study on behalf of the Deparement of
Trade and Industry {the dti), cstimated in 2000 that the Environmental Goods and
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Services (HGS) sector (which is broader than the environmental industry definition
used by the EU in compiling the table above) employed between 100 000 and 500 000
cmployees. This figure was arrived at by extrapolation based on a sample sutvey of 70
enterprises in the EGS industry®. No other figure has been found pertaining to the
size of the South African environmental industry. Ar a low estimate of 100 000
employees, the cnvironmental sector in South Afrca is relatively small but sdll
important, being greater than the motor vehicle industry which employed 83 000 in
2003 and the communications sector which employed 86 000 in 2003 (FISRC,
Presidental Review on Employment Trends, 2005). If, on the other hand, the
industry is as large as 500 000, then it is roughly equivalent in size to the mining and
guarrying sector which employs 552 000, and is bigger than the clothing, construction
ar agro-processing sectors, 1f the top estimarc is correct then bar reeail and wholesale
trade and financial services, the covironmental industry is the third-largest cmployet in
the country.

What little official data exists, however, suggests that the upper cmployment
cstimation in the CSIR study may be a substantal over-cstmation. Accotding to
official SIC datasets, SIC94, which includes wasre and wastewater services, employed
7 000 people in 2005. This figure scems indefensible given that onc company
operating in Johannesburg, which has the contract to remove tnunicipal waste in the
metropolitan arca (Pick-it-Up), employs 3 200 people alone. Considering the other
major metropolitan areas in South Africa, as well as refusc removal services in non-
utban areas and private sector waste rcmoval companies, a figure of only 7000
appears a massive under-cstimation*. Industry interviews place a fignre of closcr to
25 000 as a reasonable estimate of collection jobs in the public sector alone. With
tespect to SIC 3951 and 3952, no four-digit employment data is available. In 2005,
60 000 people were emploved in SIC 391-395 (Quantec, 2005) but this includes
employment in the jewellery industry, non-wood fumiture production and other
assorted industries, so that it is impossible to determine what percentage of this three-
digit employment figure is attributable to recyeling. On the basis of this scant
information it is impossible to assert what the size of the eavironmental sector in
South Africa is. What we can ascertain is that in countries where better research has
been undertaken, it appears as though the waste management sector is indeed sizable
in telation to other established industries.

Moving from a status quo view of the scctor to studies of impacts on employment by
changes in environmental policy and specific projects and programmes, we sce a
mixture of data, which suggests very unclear conclusions.

3 Bizarrely this report could not be found in its entisety, Neither the di nor the CSIR were able ro find
copics of the complete study. Only the exequrive summary is available.

1 Sruistics South Afrca (Stats$A) was contacted regarding this concern, ‘They agroed that in light of the
Pick-it-Up employment data, the 101l figure appears incorrect bue they have been unable ta identify any
potential problems which would account for this and have chosen not 1o 1ake the issue fucther.
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Tn the EU study, which considered the chemical, waste clectrical and clectronic
equipment and metals recycling sectors, the net employment effect of policy changes
was estimated using a supply-side approach, a demand-side approach and the
Cambridge B3MLE econometric modcl. The results are shown in table 3 below,

Table 3 ~ Results of EU modelling ¢xercise: comparison of predicted
employment and GDP effects in EU 15

Supply-side Demand-side Macroeconomic
Case study Direct | Direct and first- Total GErDP
employment round indircct | cmployment | (€-million)

only cemployment
Chetmicals industey 5,700-11,300 18,774 -18,000 -660
WEEE Direcrive 1,500-2,600 14,150 5,600 145
Metals recyeling industry 6,250 5,020 -1,700 -368

Sowrce: EU,L 2007

The first noticeable point is that the difference in magninade and direction berween
the various predictions is considerable. The supply-side and demand-side figures
reflect only direct and first-order indirect employment creation. They do not take into
account the negative macro-cconumic effects that atise from reduced investment and
expenditute on other goods and services. ‘These changes are, however, incorporated in
the macro-economic analysis. What appears disturbing in the findings is that while
partial analyses suggest positive impacts for cmployment, once total macro-economic
impacts have been taken into account, the overall employment benctit may be
negative, The conclusion of the 2U paper states that “a key finding of the study is
that the relationship between waste management policies and employment is more
complex than the ongoing debate might indicate. Although waste management
policies may increase demand for waste management services, this does not
necessarily tesult in additional jobs. Instead, technology substtution for labout,
incteased productivity and consolidation in the waste management sector may
severely constrain job  creation. Overall the study demonstrates that waste
management measurcs arc likely to have only a small effect, either positive or
negative, on emplayment” (EU, 2001:vi), ‘These findings are not supported by the
data emerging from the US. Although no official data on recycling and waste
employment is issued by the EPA, the Institute for Local Self Reliance, which is an
NGO with good credentials and a long history, shows that the recycling industry is
growing strongly in terms of sales and employment and also indicates that in several
states where net job creation has been caleulated, new recycling jobs exceed those lost
in disposal and virgin production.

For example, in 1967, the recycling industry in the US employed 79 000 people, which
has grown to 1.1-million in 2000 — an annual growth rate of 8.3%. By comparison the
health care industry in the US grew employment at a mere 4.4% per annum over the
same period. (ILSR, 2002). In a study by Notth Carolina, new cnvironmental
legislation which rtequited increased uwsage of recycled paper in the production of
paper and paper products created new employment for 8 700 people. In an
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asscssment of the overall impact on the state employment level, it was found that for
every 100 jobs created in recycling, 10 jobs were lost in wastc hauling and disposal and
three jobs were lost in the timber harvesting industry, resulting in a net job gain of
7 36G9. Similar studies have been found yiclding similar results in 23 additional case
studies, all using non-rmonetary assessment apptoaches. Rather than expand on these
nmumercus case studics, all of which have strong local dimensions which undermine
the deduction of any general view on the dynamics of employment creation in
recycling, we have chosen to conclude this scction with a sedes of data collected in
vadous countdcs, indicating the different job content of vatious waste activities. This
approach, which compares and contrasts the number of full-time jobs created per
number of tonnes of waste according to various activitics, is far more useful for the
purposes of this paper. What these measutes show is that irrespective of the differing
local circumstances, there does exist general agreement that certain waste activities are
more labour intensive than others.

It is probably unnccessary to menton that the table below shows highly variable
findings. Tn addition, our interpretation of the table is limited by the fact that the table
is cited in the BEU study, but the otiginal document could not be located. As such we
do not have explanations or definitions for some of the cells. The table includes
cstimates from a US study undertaken by Murray (1998) and a Furopcan study
undettaken by Corticea and Kaurlard (1995).
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Table 4 — Job content of waste management activitics
Activity J ﬂbut[;o:'rnﬂﬂ,ﬂﬂﬂ Tonnes per job Source
Mixed collection = UK #6-157 637-1,165 Cortiga and Kautlard, 1995
Mixed coltection — FR 140-157 637-713 Cortica and Kautlard, 1995
Mixed collection — 12F 102-157 637-982 Cordea and Kaorlard, 1995
Mixed colleetion — IT 44-60 1,664-2 253 Cortica and Kaurlard, 1995
Collecting and sarting 79 1,266 Murray, 1998
Separate collection — plass 36-53 1,892-2.746 Cortica and Kaurlard, 1995
Scparate collecton — papet 26-42 2357-2,013 Cortica and Kaurlard, 1995
Sepatate collection - packaging 466 214 Cortica and Kaurlard, 1995
Separare collection — otganic 472 212 Cartica and Kaurlard, 1995
Sordng facility 261 383 Cortica and Kaurlard, 1995
Compost plant 34 2,07 Cortica and Kaurlard, 1995
Central composting 20-30 5,000-3,333 Murray, 1998
Reprocessing 162 617 Murray, 1998
Recycling 241 415 Murtay, 1998
Recycling 40-50 2,500-2,000 Murray, 1998
Landfill 4-6 25.000-16,667 Murray, 1998
Landfill 8-12 7.885-15246 Cortica and Kaurlard, 1995
Incineration 1020 10,000-3 448 Muttay, 1998
Incinetation 19-37 2.692-5,397 Caortica and Kaurlard, 1995

Source: BEU, 2000 :A3-14

Certain trends appear from this data, which reinforce the trends identified in vatious
local recycling and re-use case studies. I'he first trend appears to be that separate
collection of waste streams cumulatvely delivers more jobs than mixed waste
collection, The separate collection of packaging materials and otganic waste appears
to be parteularly labour intensive. Sotting facilities also appear to be labour intensive,
although it is important to remember that sorting facilities arc only used if mixed
collection occuts, thus the job creaton potential of sorting facilitics occurs at the
expense of jobs which could be gained using scparate waste stteam collection systems.
Jobs arising from composting, reprocessing and recycling range from a low of 20 jobs
per tonne to 241 jobs per tonne, and this range iz discussed in mote detail in the table
below. Certainly what is clear s that recycling and reprocessing are more labour
intcnsive than the pure disposal options of landfill and incineration.

The job content of reeycling and roprocessing differs substantially due to the
heterogeneous natre of recycling and re-use activides attached to different types of
waste streams. These waste streams differ in terms of how homogenous they are, how
casily identifiable different categories of the same type of material are and the levels of
contamination they experience during mixed collection, as well as various intrinsic
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qualitics related to the matetal to be recyeled or re-used. For example, glass which is
collected for recycling must be separated into clear glass, brown glass and green glass,
[dentification and sortng arc casy on this basis. On the other hand, plastic packaging
has vadous levels of recyclability, which is usually embossed in the form of a number
ranging from 1 to 4 on the bottom of a container. To sort out plastic containets, each
itern must be examined, the number nored and allocated to the correct bin = 2 more
time-consuming process than the sorting of glass., Anothet example telated to
contamination also impacts the labour content of recycling. In mixed collection, one
of the problems relating to recycling is the contamination of potential recyclates with
wet waste ot otfganic waste found in mixed collection. Wet waste is not a problem
when it makes contact with glass as glass in impervious; however, wet waste when it
comes into contact with paper which could potentally be recycled, has a latge impact
on the usc of that paper, as paper will absorb wet and organic waste, rendering it
useless for recycling. Despite an understanding of these issucs, the table below
indicates the job content of different matetials as collected by five separate agencies in
the UK. Again it becomes clear that the data differs substantially, suggesting that “the
job content of recycling different materials is pootly characterised at present” (EU,
2001:A3-14). Even for materials where recycling is well established, for example
fertous metals where data Is available through the SIC/NACE official collection
system, there appeats to be little consensus about levels of jobs.

Table 5 — Job content for recycling of specific materials from different
sources (tonnes per job per annum)

Material ACR 1999 NRF 1998 QLSRR 1999 LPWAP 1997 COM (463) 1998
Paper/card 500 330 296 486 228
Plastics 583 149 26 214 35
Aluminium a4 033 28
Ferrous metals 700 2,102 162 1,667 290
Glass 493 3,207 138 500 253
Textiles 210 B3 100 39
Wood 317
Asphalt/concrete 2.400
Vehicle battetics 24
Rubber 69
Composting 3,000

Sonrce: EUL 2007:A43-74

Given that most forccasting and policy studies estimate the potential of job creation
through recycling by caleulating changes in wastc stream tonnage arisings and
collection and then multiplying this figure by the appropate ratio of jobs per tonnes,
it is no wonder that the benefits of increased recyeling on employment are usually
given in terms of an estimate, with a large spread between high-end and low-end
estimates.
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We conclude this section of the paper by consideting one casc study in detail, the case
of London Remade. The reason fot focusing on this particular case study is the appeal
of its simple supply chain analysis, which shows at a theoretical and quantitative level
how and where jobs can be ¢reated and lost as recycling is undertaken. The approach
appeats to be a pragmatc mix of the non-monetary asscssment approaches and
econometric, macra modelling, supply- and demand -side approaches reviewed by the
EU study. Morcover, it presents the clearest flow of activitics and their associated
employment impacts, which are helpful in defining the scope of questions we will
neced to ask in the next section of this paper.

London Remade is a flagship programme within the Greater London Authority,
which aims to increase the marketability of recyclates through expansion of existing
forms of industrial activity which re-usc materials, and through the promotion of new
enterprises and technologics to recycle waste, The programme’s interventions ate
mrended to directly and indirectly create jobs. As such a core patt of the programme’s
design in 2001 was the inclusion of the Local Economic Policy Unit of the London
South Bank University to track and medel the employment outcomes of the
programme. Tn 2001 the University published its Stage 1 repott, which illustrated the
approach it would adopt. By 2004 the University published its Stage 2 report, which
quantified progress to dare, While we will examine the quantitative findings at the end
of this section, our main interest relates 1o the Srage 1 model developed.

28



The emplovment creation potential of recycling in South Africa

Figure 2 — Employment creation and loss flow chart
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The London Remade flow chart considers nine elements identified in the calculation
of job impact, rcladng to the various stages of waste processing. We will consider each
i turn,

1) Jobs associated with waste minimisation or consumer re-us¢ initiatives
which take waste out of the waste stteam. In this first clement the model
considers the impact of activitics which reduce the tonnage of waste which is
collected by the local authority. Being 2 developed country, the options
contemplated here include ¢harity clothing collections, community furniture,
while goods recycling imtiatives and the like. They argue that if such initatives
were scaled up, jobs would be created in these community enterprises. These
activites arc not part of the South African culture, but the undetlying behavioue
and impact of that behaviour are synonymous with the local activity of itinerant
waste collcctors who are an established part of the South African waste process,
ie. individuals who pick through carbside waste prior to it being collected by the
local authority and who cither personally consume or use the waste collected for
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petsonal use. This is an important aspect of the recycling picture in South Afiica
and will be considered in detail in the next secton.

Jobs associated with recycling of packaging befote it reaches the municipal
waste stream. This second element refers to pre-collection recycling and includes
cither houscholds who scparate out their tin cans, glass and paper and deliver it to
tecycling centres such as bottle banks and paper banks, or once again, for the
local context, idnerant waste pickers who remove recyclable matedals from
cuthside waste containers and then deliver it to recycling centers as a means of
earning an income. This is not a uniquely developing world acdvity, Even in the
US where reverse vending machines for tin cans and bottles are placed in
supermatkets, numerous homeless people collect cans and place them into the
vending machines to earn an income. This is discussed in detail further on, The
point being made in the London Remade study is that such activities increase
employment, although this is often marginal employment in the informal sector.

Jobs lost in local authority waste collection as a result of more activity
under 1 and 2 above. The model argues that if the local autherity saves money
due to waste beingr diverted in manner 1 or 2 above, hence decreasing the volume
of waste the authority has to deal with, this saving can be translated into a positive
impact on employment in a vadety of ways. Fitst, the savings may be applied to
new activitics such as scparatc collection of curbside waste; alternatively the
savings could be diverted to create employment in a totally different portion of
the lacal authority by being subsumed back into the gencral budget and
reassigned. Finally the model argues that the savings could be passed on to
consumetrs in the form of reduced services charges, in which case it assumes that
houscholds will spend this saving on other goods and scrvices, thereby creating
indirect employment benefits. Conversely, in clement three, if local authorities
invest in separate collection to assist recycling goals, this will typically increase the
cost of collection, which suggests that in the absence of centrally supplied
subsidics, this increased cost will need to be covered by the authority, most likely
via cutting spending on other activides, thereby reducing employment.

Jobs gained in local authority waste collection as a result of introducing
separate collection of recyclables,

Jobs gained in material recycling facilities (MRFs) due to increased
separation of waste,

Jobe gained in salc and transport of recyclables,

These three elements relate to employment that can be created in companies and
cnterprses which buy waste {rom the local authority with the aim of adding value
tr the waste and selling it on at a profit, These activitics include sotting waste itnta
scparatc streams using either manual systems of more technologically developed
material recycling facilitics, activitics which clean these sepatated waste streams,
activities involved in baling or crushing these scparated waste streams and
activities related to transpotting these separated waste stream to the ultimate
teprocesser. The number of jobs created in the separating, cleaning and baling will
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depend on the level of technology developed and utiised, The number of jobs
eteated in the transport acrivity will be dependant on the cost of teanspott when
comparcd to valuc of the product being transported. The valuc of the materal to
be transported differs substandally per tonne. Mixed plass cullet, for example, has
a very low value, hence it is not commercially viable to transport it great distances
and so this type of waste stream will not generate a lot of jobs in the transport
sector. Iligh-value waste streams such as aluminium, however, have sufficient
value to make it feasible to transpott this recyclable waste hundreds of kilometres,
which means this waste stream would create substantal jobs in the transport
Sector.

Jobs arc lost in landfill and incineration. [n all of the first six elements, jobs
gained will teed 0 be netted off against jobs that will be lost in landfill and
incincration, which will occur due to decreased demand for these services.

Incteased recycling may create additional jobs, The model here makes a
distinction between job creation in firms thar substitute recyclates for virgin
materials and enterprises that find new uses for tecyelates. The meodel arpues that
the job creadon cffccts for increased recycling within firms that choose to
substitute recyclates from traditional virgin materials is probably small, as the
substtution 1s induced by price effects and will not necessarly increase output.
This effect could, however, be fundamentally altered if demand for recycled
products and inputs increased. The model argues, however, that there will
definitely be substantial positive employment effects if enterprises developed new
uscs for recyclates. For cxample, if glass cullet is used a5 a construction aggregate

instead of being reprocessed into glass botdes again, this endeavour will positively
impact on job cteation.

Job gains in 8 will be offset by job losses in virgin material suppliers. In this
final element, the model takes into account the potential of job losses in vitgin
industries due to increased supply or alternanive supply based on recycled
materials. For example, if glass cullet 1s used as a constructon aggregate, as
suggested in 8 above, these new jobs will be created at the expense of jobs in the
quarties which produce construction aggregate from vitgin quatry tmatetial.
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Table 6 — Results of London Remade project (Phase 1)
ITEM (refers to notes) Mecthod of calculation Source of Assumptions Jobs {per extra
information 1,000 tonnes
recycled)
1. Reeyeling peior to collection
...abandoned curs Tottenban 'Creale” as Mayor's Steategy p. 147 1 rrainee per B4 machines p.as; cach 199,40
. Fuentture cxample machine weighn 4lkg
. white goeds Axzumg displagement of 33%
.. .c:‘nnpulur&/WEEE
2, Pre-collection recyching of Rased on ALUPRO case ALUPR() briochure Aggumne one job per 35 wanes of T ast
aluminium packaging studies aluminium
3. Jobws lostin LA wiste colleedon B EU report, p.18 Cine juh per 1,000 tonnes collected 100
becuuse of ‘pre-colleetion” reeyeling and landfilled /incinerated
3 Jubs ingd in ather LA functions One job in other LA functons per
when maney ix H‘-ud_“; \1.-':1.:<lu Coast per tonng of Tandon’s Miyoes Steategry pii £30.000 saved 2.5
collection waste disposal = 75
:"b-_'ﬂ:__‘m I:In:l in :-;.Ihe:fl:li\l l'undc.;-ll.::.;n:v. ill' Additional cost of waste ) !\.5 [or .':lil and ussuming wasly
undy arc diverted 1o (3Ll e S - cHon and trealmoent cosis s in
i _ collestun per tonee, ieaving, R ol
spending on colleeton of eeeyelables the hllu-‘-‘:!]'{.:lld wrhen the 1": I:;;Eﬂi[(:;?hftg’;:;f;; Sheet 2, Le. recycling costs 1.4)
separate collgction of Wa;;h; Warch L2/ tonnemmare than nun-
recyclables and these are sald, regyeling
divided by eost per job in LAs
4, [abs pained in waste collection Camden model scheme asan John Eoright This madel scheme yiclds 2.393 7.52
when kerbside recycling intraduced  example has 18 jabs per 40,000 Camden Couneil (Mayor's Ly, from the 43% of houscholds
houscholds Strategy p.102) which co-operate (Mayor's Suwategy
povi-vil and see Sheet 3)
5, Jubss pmined in MRI% Tontnes por cmiployee Wasre Warch report 351 tonnes/employee p.a. 285
. Jubs pmined in sale and transport of Admin and transport in Waste Winch repiory .14 27 peaple in trmspon/ademin for 225
recyclables Blugwater example 12,000 wnnoes paa.
"7 jabs fost in landtill and incincration  ‘Tonnes per job in landfill (78% LU report p.34 Mid-range figures of 1,156, 0.19
as o resubt of wiste recyeled therefore ol o) and tonnes per job in wonnea/job for landfil and 4,055.5 in
nedt. send, to land G, ete. incineration (21% of woage) ineineration
Assame 80% of land Al sites
are ot of [ondon
“___Q._jgﬁ?gﬁﬁ:gfnw::égréggaamg Waste Watch report p.15 Compoeition of teprocessing 017
industries — assurne 0% ol those ool activilies by tonnage the game as an
assisted by London Remade aree page eited
outside of London Count ouly 10% in Landon
9. Jabs lnsc by displacement of Aussume all are cutside of LI}
production of virgin materials Londe

Towl jobe gained (oet) rom cach
extra 1,000 tonnes recycled from Ltems 4-3b+5+6-7+8-9 .20
muaicipal wagte stream

Total jobs gained (net) from each
extra £,000 tonnes of white good Nema 1.3+3a 200,90
recycled prior to collection

Towl jobe gained {ner) from each
extra 1,000 waneas of aluminium ltems 2-3+3a 30.07
recycled prior to collection

The table illustrates some mntcresting findings. First, at an overall level, taking all
effects into account, the model shows that a total of 11.2 net johs were gained in
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London per 1 000 tonnes of waste recycled. With 2004 household tonnage for the
UK being 18-million tonnes, potentially net jobs in the order of 201 600 could be
created if the model parameters applied across the country, The second interesting
finding in the study is the fipure of 200.9 jobs being created per tonne of white goods
recycled pror to collecion. This covers the collection of electronic equipment,
computing equipment, fridges, washing machines, cte. While this estimate must be
viewed with caution given that is based on only one project, it does suggest that
electronic and white g{md recycling has very high potential job-creating opportunitcs,
which far exceed options related to traditonal matetials reeycling such as paper, glass
and plaste. We will considet this in the South African context in detail in the next
section. The final cumulative figure in the table is that of 30 nct jobs created for each
addinonal 1 000 tonnes of aluminium collected and recycled. Aluminium is often the
one genetal recyclable waste stream that 1s measured in detail versus papet ot glass,
for cxample, due to the high level of industry support for this type of recycling
because of the high value of the raw material. The job yield for this material is likely to
be highet than for less valuable recyclates.

3.3  Summary of case studies and literature review

The above section will undoubtedly leave the reader highly confused, This confusion
is not a function of the presentation of the paper, but a hard to accept reality that
environmental cconomics is an extraotdinarily complex subject abour which very Little
is known at an economic level ar present. While the gencral subject matter is not well
understood, the particular area of environmental policy and recycling effects on job
creation 15 even less well understood. This is due to the scarcity of data, the inherent
complexity of an activity which has substantial forward and backward linkages and the
fact that even homogenous activides such as recycling are fundamentally
heterogenecus when considered at the level of commercial viabiliry.

When these inherent difficulties are placed in context and rcad in conjunction with
government'’s policy goals, aims and aspirations and the financial cost and institutional
re-engineering which would be required to make them a reality, the mapnimde of
complexity increases cxponentially, So what can we say we have learnt 5o far:

" Resource depletion and the negative envitonmental impacts of the old waste
system suggest that at some time in the {uture, economies will need to re-
otientate themselves away from virgin production, ¢consumption and disposal
towards a more closed-loop industrial process where recycled matetial are
substituted for vitgin materials,

" A recycling, re-use revoludon will oceur but market availability and prices of
virgin resources do not as yet make recycling and re-use a commercial necessity.
Rather, recycling and rc-use are at present ad hoc activities in the current
industrial process. To change this course of events prematurely (from a market
perspective) will require goveenment intervention.

. Government intervention in this area to date tanges from substantial
commitment to very low levels of commitment Governments such as Japan
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and China are firmly commitled to moving towatds a closed-loop production
paradigm, Other developed countries have not committed to 2 closed-loop
paradigm bur are committed to waste minimisation, environmental protection
atwl inereased recycling and re-usc. These latter schemes are sometimes
supported for strategic reasons so as to gain first-tmover advantage and
sometimes for environmental reasons where costs to the government of dealing
with disposal are high and methods arc sought to pass these costs back to
producers and consumers, Finally some developing countties have no formal
environmental agenda but undertake recycling and re-use as commercial
excrcises bascd on necessity.

. With respect to the job creation potential of tecyeling and re-usc, we sce that
quantifying this impact is a complex issue which is hampered by a lack of data.
The balance of probabilities suggest that, even accounting for jobs lost in waste
collection and virgin material production, the net employment effect of
increased recycling i3 positive. The only instances where increased
envirenmental policy changes have negative effects on overall employment
scem to occur in industries where increased compliance costs decrease
profitability so that cutput and labour demand decrease. These cxamples tend
to relate to pellution control measures rather than recycling measures,

" While the data is murky concerning where within tecycling and re-use job
creation occurs, two points emetge with some clarity, First there is substantial
employtnent potental related to the collection and sorting of waste, Second,
recycling processing itself will only create jobs of a substantial magnitude if new
matkets and new products are developed for recyclables, Tncreasing
employment based purely on substituting recyclable inputs for virgin inputs is
unlikely to be successful in the short run, although this may change as telative
input prices change,

= Within recycling and re-usc, activities related to white goods, electronic and
computer goods, composting and high-value waste stceams such as aluminium
and precious and ferrous metals appeat to have the highest potential to creatc
mass employment,

. Finally, while the recycling and re-usc debate is often viewed in terms of
demand, the supply side of the industry has substantal challenges, including the
pricing of inputs, the supply of inputs and a lack of matket competition and
mature markers.

From a long-term strategic perspective, as well as from a short-term job-creation
petspective, it appears that the above review supports a position that it is worthwhile
further investigating the potential of recycling and te-use in South Africa. Our focus
in the next section will be to try to tcasc out the cmployment potental of recyeling
and re-use in South Africa and to test whether the magnitade of the potential of the
sector 15 substanual enough that it should become a pdonty area of focus for
government officials aiming to halve uncmployment by 2014, While the insights and
findings of the international literature review and case studies will inform our analysis,
we will also need to introduce the realities of recycling and re-use for a developing
country. As will be shown, recycling and re-use in the developing world differ
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substantially from their equivalent activities in the developed world, Thrce key
differences emerge — the large role played by the informal sector in waste collection,
the reality that many developing countries (and specifically South Africa) are resource-
based economies where raw materials are generally abundant and cheap, and finally
that recycling and re-use in the developing wotld are driven more by necessity than by
environmental conscience,
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4, Recycling and re-use in South Africa at
present

4.1 Policy and context

In South Africa the debate regarding sustainable development, envitonmental policy
and the impacts of envitonmental activities such as recycling and re-use is nascent’.
Debates such as shifting from lincar production paradigms to closed-loop economic
processes do not as yet appeat on the radat screen, Emissions and global warming
debates, the need for alternative energy resources, resource depletion and intensive
recycling debates similarly do not appeat on the national policy agenda as they do in
developed countries. This is not unique among the world’s poorer natons where
problems such as basic sanitation, cducaton, housing and uncmployment tend to
dominate policy agendas. Tn these rerms, environmental policy lssues appear to fall
into the non-priority agenda basket and are viewed as discretionary or luxury policy
issues. Few developing nations have adopted national environmental policies such as
those found in developed nations; however, numerous developing nation
governments do exhibit some interest in these actvitics in so far as they melate to local
job-creation schemes, While local, endogenous forces may be weak, a nsing
exogenous force is galning momentum. The globalisation of environmental policy and
activity is alrcady cmerging and soon developing countries will be required to take
these issues to heart, simply due to the trade relations they have with their developed
counterparts. For cxample, academics and policy-makers are already starting to note
the increased trade flows of recyclable matetials from developed eocunrries o
developing countries, steps are being taken to codify wastc to stop developed
countrics dumping hazardous waste in developing countries where environmental
conttols are weaket, and many nadonal governments are considernng introducing
environmentally friendly production processes as patt of the requirements for the
future internatonal standard which will update the 150 14 000 standard. Increasing
policy changes ke these, as well as international consumer demand increases for eco-
labelling and environmentally friendly goods will foree developing nations to improve
their compliance with cnvironmentally friendly practices if they wish to continue
exporting products and scrvices to countties with highly developed environmental
approaches. As such the environmental agenda and debate may be thrust upon the
developing world as a result of trade links with morc developed nations, forcing
countrics like South Africa to re-evaluate their policy stance and the role of
government.

% This is true as a general stmemenr but obscures three areas in which debate and inariturional capacity
and rechnology are well developed and indeed world class — these are the areas of warer freatment,
mining rehubilitation and conservation and narure conservation.
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As with many arcas of South Afrcan policy-making and institutional delivery, a
discernable chasm exists between the development of world-class policy and sirategy
and mmcomplete, picce-meal and ad hoc implementation and delivery, We begin by
looking at South Africa’s curtent policy and strategy.

The White Paper on Integrated Pollution and Waste Management (IP&WP, 2000} is
the starting point for this analysis and it is interesting in three respeets. First it takes
cognisance of external forces which will impact local producers and exporters.
Secondly, the White paper takes on board at a general level the patadigm shift which
undetlies the adoption of Agenda 21 to which South Africa was a signatory at the Rio
surmrmnit, Finally the White Paper notes the economic potential of the recycling and re-
use sectot, especially in terms of opportunites to increase employment and to create
SMMEs; however, this portion Is particularly weak and stops well short of a
meaningful view of intensive recycling and the ideas of eco-modernisation. The Paper
scts its context by arguing that South Afrca’s reintegration into the global cconomy
and the intetnational and southern African political arena necessitate an imptroved
pollution and waste management system. It also notes that the country’s cconomic
and industrial policy has turhed towards expott promotion as a pillar of futare
cconomic development. On the basis of these two identfied changes, the IP&WP
atpues that South Aftica therefore has growing oblipations to meet international
commitments and to be a globally respoensible ¢ountry, To achieve this the White
Papet commits the government to ensuring that:

. “South Africa meets all its international environmental obligations as rapidly as
possible
. Lxporters arc assisted in mecting internationally cxpected standards of

envitonmental management

. Internationzl pollunon contral efforts are not used as unfair trade barriers
against South Aftica’s exports and

. South Africa’s pollation and waste management interests are adequately
tepresented in international forums” (IPSWP, 2000:13)

At a more specific level the TP&WP embraces what has been termed a “paradigm
shift” by moving away from end-of-pipe sclutions which are focused on waste
dispasal to a new hierarchy of wastc which focuses on wastc minimisation and
recycling and re-use, This so-called paradigm shift should not be viewed as a
substantve shift such as thosc contemplated in the first section of this Paper but is
tather an adoption of “better waste practces”, which brings South Africa’s policy in
this area up to those standards already employed in the developed world, Historically,
pollution and waste management in South Africa focused primadly on impact
management and remediation. By embracing sustainable development goals, the
White Paper shifted “away from impact and remediation policy towards waste and
pollution avoidance, prevention and minimisation instead. As such emphasis shifted
from ‘end-of-pipe’ solutions to policics focused on the sources of waste and how to
manage waste from cradle (o grave” (DEAT, 2001:3). The [P&WP thus suggests that
at a stratepy and policy level, the South African government has moved away from the
old antiquated waste order which focused on disposal and is embracing, at a notional
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level at least, the mote cuttent thinking which has been adopted in Europe and the
US for the past 20 years, which is to minimise the need for disposal. ‘The IP&WP is
about catching up with the rest of the world and managing the negative fall-out from
the diffening levels of environmental consciousness, which arc beginning to find
expression in the matkets between South Aftica and its more developed trading
partncrs. The White Paper, while a step in the nght direction, is certainly not a
wholehearted embrace of the forthcoming environmental revolution, not is it an
enthusiastic champion of the environmental industry as a new growth engine for the
cConomy.

While it is perhaps disappointing that the White Paper is more of a catch-up, get-in-
line type policy rather than an cxcited crusader of a potential brave new world, it must
nevertheless be viewed as a step in rthe right direction and an important foundation
upon which a moere suphisticated and cconomic argument can be developed. Since the
passing of the White Paper, however, progress has been severely hampered by an
unwicldy process of transforming the sttategy and vision into policies, projects,
regulations and programmes. Indeed, the process appears to have failed to use the
White Paper as o [oundation for deepening  (he debate and  improving our
understanding of the economics of recycling and re-usc and has instead fallen into the
irap, mentioned in Murray (1998), of “doing mote of the same only better™.

The responsibility of converting the vision and goals of the White Paper into changes
on the ground was placed in the hands of 2 newly established National Waste
Management Strategy (INWMS), which is a process rather than an instimtion or a
document. The NWMS is overseen by the Department of Envitonmental Affairs and
Tourism (DEA'L) and is difficult as an outsider to come (o terms with. It appears to
have intrinsic complexides and difficultcs which arosc during the design phase and
which now hamper it playing a stronger role in providing insight, gpuidance and clear
signals to the market regarding recyeling and re-use,

The first problem of the NWMS is that it is under-resourced given the scope of its
activities. The strategy is tresponsible for hazardous waste, gencral waste, medical
waste, refuse collection, recycling and work related to specific industties” waste
streams. Mot only is this a large array of fundamentally different activities for any
Inidative to oversee, but the human and financial resources necessary to deal with
these functions also appear to be limited. This is not a unique predicament and many
commentators note  that one of the reasons dtvdopcd nations  have more
sophisticated environmental approaches is that they have better funds and better
human rescurces to apply to their key national cnvironmental institutions, ‘The second
constraining factor facing the NWMS is its chosen modus operandi. The strategy is
conducted on a consultative basis with all stakeholders represented at every level of
decision-making. Not only is this 2 cumbersome approach which leads to continual
reviews and re-issuing of positons, but it is hamattung by the strongly self-serving
agendas of the major players, ''us is characterised in two key ways. First there exists
enormous monopoly power within the re-use and recyeling industry in South Africa at
present. Secondly, industrial generators of waste, such as the glass cormpanies, tin
manufacturers, paper manufactuters and packaging companies are not only highly
concentrated but they operate on the basis of ‘enlightened self-interest’, whereby they
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patticipate in processes such as the NWMS so as to ensure that they show support for
such measures but minimise the negative impacts on their operations and profitability.
The third difficulty facing the NWMS is that MOUs between industry and DEAT
related to recycling, environmental parameters and wastc optdons for specific sectors
and companics are negotated through DEAT-industty negotiations and not through
the NWWMSE process. The final constraint is once again the lack of data, which makes
the development of more detaled policy, legislative and programene development
difficult. The NWMS is aware of this lack of data and yet, whilc is states in its 1999
and 2001 draft documentation that this will be addressed and economic dara collected,
it has not yet occutred, even in the narrowly defined area of recycling.

Over and above the intrinsic difficultics and complexities telated to the NWMS and
its functioning, the most distuthing feature of the process as it relates to recycling is
its approach and atttude towards recycling and re-use. While the introductory
portions of the Starter Document on Recycling (DEAT, 2000) make all the right
noises about the benefits of recycling, which include “job creation, reducdon in the
waste stream itself, conservation of natural resources and potential reduced costs to
manufacturing” (DLEAT, 2000:41), none of these arguments are developed even at a
qualitative level or a level of theoretical debate. Instead the document perpetuates ad
hoc recycling rather than considering intensive recycling. Tt further considers the
success and failures of individual recycling projects in South Afrca and abroad on a
piece-meal basis instead of drawing out arpuments regarding the fundamental
economic commercial viability arguments and eausal chain elements which affect
these processes. Tt also otally ignores argnments of increased resource productvity
and the potental to increase the competitiveness of industries by reducing input costs,
and finally very obviously fails to recognise recycling and re-use as a potential
industrial sector which could be poised for growth, As such, irrespective of what
oppotrtanities may exist for recychng based on the strategy set out in the IP&WP, the
devclopment of these opportunities into policies and programmes on the ground has
not been harmessed. Based on the most recent NWMS documentation, it appears that
a mindset change has not occurred at the level of officials and that thinking about the
potential of tecyeling and re-use as a growth sector has not been agsimilated. Unril the
official instimtons and departments of state change their view from tecycling as an ad
hae activity to one where tecycling and re-use are seen as fundamental contdbutors to
the industrial fabric of the local production process, the possibility of these activities
conttbuting their full potential o the economy in terms of employment and growth
remains constrained.

The remainder of this document is geared towards understanding how waste is
collected, sorted, recycled and rc-used in South Africa, and to suggest where
additional job creation apportunities may lie within these activitics. As mentioned in
the introduction, limited data and certain ¢oncerns regarding data received from
industry mean that much of the analysis will be qualitative and is focused on raising
the cotrect questions, which, if answered in future rescarch initiatives, will artn
analysts and policy-makers alike with a deeper understanding of the opportunitics of
these activities and the required interventions necessaty to ¢onvert opportunities into
real, quantifiable jobs and growth,
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We begin our analysis by considering the recyeling and re-nse of post-consumer and
post-producer waste, 'T'his catcgory ts often termed cxternal recycling, as it excludes
the recycling and re-use of waste generated in the production process by companies.
This latter form of recycling and re-use is termed internal recycling, which we will
consider brcfly in the next sccton under the heading of ‘Industrial tecycling and re-
use’, To tnake this distinction clear, consider the example of a white good such as a
washing machine. T'he packaging of the washing machine, which must be discarded
once the machine is installed, and the discarding of the washing machine itself once it
no longer works, would fall into the category of external recycling ot post-producer,
post-consumer recycling. Metal and plastic off-cuts, shavings and other waste
generated on the assembly line during the actual production of the washing machine
would fall into the category of intemal recycling or industrial recycling. A second
clatification is that this paper will only consider non-hazardous post-consumer and
post-produccr waste. This is because the recyclability of hazardous materials is
generally low, as well as the fact that the policics, legislation and cconomics of
hazardous waste ate fundamentally different from those attached to non-hazardous or
general waste,

Figure 3 — Waste categorisation in South Africa

Source Domastic Commarcial Industrial
General:
Paper
Matals Genaml Genaral Genaral
Glans Domestic Commarcial Industrial
Plagtic Waste Waate Waste
Organic
Inerty and Builders Rubble
Hazardous:
Class 1 Explosives
Class 2 Gases
Clans 3 Flammable liquids
Class 4 Flammable sollds/subgtances Hazardous Harardous Hazardous
Class § Oxidiging subatances Domestic Commercial induatrial
Class & Polsonous & Infectious Substances Waste Wasty Waste
Class 7 Radloactive Subatances
Class 8 Comroglva Substances
Class 9 Miscallansous Substances

Source: NWMS 1994:10

4,2  Collection, sorting and transportation

We begin by considering the collection, sorting and transportation of gencral post-
consumer and post-producer waste. This waste includes paper, plastics, packaging
matetials, glass, metals, orgame waste and mert waste. We have also included 2
seventh category of waste not included in the NWMS, but which internadonal
licerarure has highlighted as a ¢rucially important waste stream and on which DEAT is
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currently undertaking research, namely e-waste which includes “old, end of life
elecironic appliances, including information technology equipment, office machines,
telecommunications cquipment, consumet electronics, hounsehold equipment and
accessorics” (EMPA, 2005:1).

The international literature and ease studies reviewed in section three of this paper
show strongly thal a large percentage of job gains duc to increased recycling occur at
the collection and sortng stage of the recycling supply chain. Over and above the job
creation potential of these activities, the quality and efficiency of such collection,
sorting and transportation, ate also shown to have a substandal impact on the
commercial feasibility of the final recycling undertaken by reprocessers. The majority
of the literature reviewed showed that separation at source - that is, scparatc
collection of diffcrent waste streams, which is then sent to some form of matetials
recovery facility — is the preferred option to support intensive recycling. The literature
also notes, however, that despite this being a declining cost industry, the set-up costs
and short-term running costs of such a set of actvites (pror to economies of scale
being reached) are ligh. Importantly, these costs are initally substantally higher at
present than the cost of mixed collection. As such the major issue facing international
countrics hoping to shift towards more intcnsive recycling and re-use is how to
finutee this shift towards collection, which is mote consistent with intensive recyeling,

In the developing world, however, the problem is exponentially more complex. The
first area of complexity relates to the reality that in poorer nations, refuse removal
services arc not generally available to all communities, As such, implementing higher
cost options of separate curbside collections to affluent communities when tural, peri-
urban and informal setticments have limited or no services available, becomes a
difficult social and economic policy to defend. The second highly contentious and
complex issue relates to the role played by the informal sector in waste collection and
sorting, The complexity of this issuc and the importance of the role of informal waste
collectors and sorters in developing countries can be scen in the shift in local
economic service delivery policy advocated by the World Bank regarding waste
management. In the 1980s the Wotld Bank provided assistance to several developing
countries and officially supported a policy of formalising and adopting Westernised
refuse systems in these countries. Today the World Bank view officially supports the
formal incorporation of informal waste collectors into any waste management policy
devised by developing countrics.

The shift in thinking about the appropriate form of waste collection in developing
countres was catalysed by a body of research based on the role of the informal sector
in waste management in Asia, specifically in India, Malaysia and Tndonesia. Furedy
(1989) found that in most Asian cities, informal activity was responsible for more
waste recovery and recycling than formally sanctioned and organised recovery and
recycling activities, These activides were of such 2 scale that they were found to
fundamentally alter the amount of waste that needed to be disposed of by authoritics
in landfills. T Indonesia, the dectease due to informal waste-picker activities
amounted to 33% of all waste disposed, and in India a figure of 37% was noted for
Calcutta. The scale of this activity meant that informal activity was in fact a crucial
patt of the waste management system,
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Given the volume impact of these activities, studies began to focus on understanding
this informal activity more cleatly, In charactensing thesc activides, Furedy (1989)
found three groupings of activities — dump pickers who salvage off municipal dumps
once wastc has been collected, itinerant collectors who retdeve waste directly from
houscholds, institutions and offices by rummaging through their waste on-site before
it is collected, and a range of waste middlemen and traders who purchase recovered
matcrals from dump pickers and itinerant collectors and on-sell this waste to
reprocessers. This work was followed up by the World Bank (2000), which found that
although thesc activides appear to be highly informal, they are in fact usually highly
otganised, although ofien by ‘shady’ characters operating in mafia-type organisations.
The scope of these activities is enormous. In Caleutta it was surveyed that 40 000
people made their living from picking waste, in Manilla the figure stands at 60 000,
and in China’s Guangdong province 100 000 people find employment dismantling
electronic equipment in specialised municipal dumps (Puredy, 198%:3). These two
studics led the UN Centre for Regional Development to argue that because informal
waste tecovery and recycling is such a large activity in developing countrics, its
existence and operation should be formally facilitated by these countries and that
idens 1o retnove informal waste activities from overall waste management strategics
were not scen as cither an optimal or a desitable goal,

This apptoach was internationally highlighted in India in 1989 when officials sought
to upgrade municipal waste collection in Caleutta and to minimise informal activities,
resulting in mass public demonstrations and cventually a series of high-profile court
cases, Bssentially it was argued that the “poor have a social right to usc urban wastc”
and that removing such rghts “would cause irretrievable hardship to the poor by
depriving them of their livelihood” {Furedy 1989:13). The Calcurta municipal
authority eventually backed down and agreed to mamntain the systern that was
operating.

While this approach of respecting the role of the informal sector in waste
tnanagement in poerer countries 1s acccpted at a notional level, no one appeats to
have solved the issue of how such a role is to be accommodated on the ground. A
host of case studies have been collected, but no generalised solution has appeared to
date.  For example, in Mamlla, authoritics attempted to tegister pickets and
cstablished a sclling channel for pickers to sell recovered materials to a single
reptacesset. The system failed as it crecated compettion between registered and
unregistered pickers. In Thailand, the government sought to develop self-help
programmes by purchasing land adjacent to waste dumps and assisting registered
waste pickers to form co-uperatives and recycle and add value to recovered materials
on site, The Thai pilot programmes were successful but a broader roll-out failed due
to a lack of local authority support. Public support for the programme was also
limnited as it created an insider-outsider dynamic.

Informal activity is very importtant in South Africa, and itincrant pickers going
through curbside collection bins an the strects of affluent ateas is a common sight.
Waste pickers on municipal dumps are also commonplace, although several local
authorities are sccking to limit access to these dumps, citing safety and health hazvard
coneerns. The number of people earning a lving from informal waste activity is hard
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to estitmate; however, one inidative provides an indication of the organisadon and
magnitude of informal activity in this area in South Africa. Collect-a-Can was
launched in 1993 and immediately achieved a 25% recovery rate of the three billion
beer and soft drink cans produced annually in the local market. 98% of this tecovery
was achieved by informal collecton, with only 2% being achicved by school schemes
and recycling banks where households could drop off cans without receiving payment
for these cans. By 1995, word had spread and the recovery rate rose to 50%, reaching
an astronomical 68% by 2006, This eate, achieved predominantly by informal
collection, has led South Africa to be able to boast higher recovery rates of tin plate
and alutminium from beverage cans than the US (49%), France (30%) and Norway
(6G%). It is estimated by the Mational Packaging Forum and Collect-a-Can that
upwards of 36 000 individuals in South Africa earn a living from this programme
alane. Average income ranges from R300 to R5300 2 month for itnerant collectors and
upwards of R12 000 a2 month for middlemen who purchase cans, crush them and
deliver them 1o Collect-a-Can. Collect-a-Can runs a graduated fixed-pricing system
where monies paid teflect the amount of value add. Those wha collect cans but
cannot transport them to Collect-a-Can are paid the lowest amount per kilo of
recovered material and usually sell 1o iddle men who also operate informally but in a
highly organised fashion. Those who collect and delivet to a Collect-a-Can branch are
paid a higher price. ‘Thase who collect cans and then compact or bale them receive
the highest prices. The success of the project is related almost entirely to the constant
pricing offered by Collect-a-Can o suppliers of recovered cans. In most recovery
industries, the price pad for recovered materals changes according to supply and
demand, Collect-a-Can, by fixing a price, has created certainty amongst informal
collectors and has thus achieved higher recovery rates than other similar projects
whete ptice has vated according Lo market conditions,

Equivalent figures for programmes such as those tun by the paper companies and
scrap metal companies ate harder to pin down as their variable pricing strategies have
resulted in large swings in recovery rales and informal activity levels. For example, 10
years ago, waste paper tecovery was a viable informal activity, but with supply of
waste paper outstripping demand, the value of waste paper paid to itincrant collectors
has decreased below the point where such recovery oceurs on a meaningful scale.

Interviews with industry players suggest that between 90 000 and 115 000 informal
waste patticipants eatn an income via the recovery and resale of recyclables, If these
figures are cotrect, this would make the informal waste sector’s employment levels
hugher than those of the formal textile industty,

‘I'he picture which cmerges from consideting developed and developing countries and
the recovery rate of potendal recyclates is that greater recovery appeats to occur in
developing countries than in developed countries, simply becanse recycling is a means
of earning an income in developing countries and is hence ‘market driven’, albeit by
the informal matket. Countries such as South Afnca, Brazil and India appeat to have
higher recycling rates than their developed counterparts because of this marker
behaviour. However, this only occurs for materials which have 2 high unit price.
Recovery rates for lower value recyclates such as glass, paper and plastics arc not
traditionally high in developing countrics because they cannot yield a sufficiently lgh
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income to make their collecdon worthwhile for itinerant collectors and informal
middlcmen. In these calegories of recyclates, higher recovery rates are observed in
developed countries where regulation and cconomic instrutnents ensure high levels of
recovery. This point is made clear in the two tables below.

Table 7 — Percentage of materials rccovered: various countries (%)

Plastic Paper Glass Aluminium ¢ans
South Aftica 29 52 17 (]
Brazil 15 46 47 08.7
Us 22 48 n/a 49
Germany G0 68 75 n/a
Norway 30 n/a 84 60

Source: §.4 Nalional Packaging Forum, Cemgpre (Brasdl), Furostat Dalabase

Table 8 — Average price paid for recycled materials per kilogram in

South Africa
Material Price per kilo in Rands
Mixed paper 0.50
Newspaper .13
White office paper 1.10
Coloured office paper 0.6
Cardboard (.40
Mapazines 0.30
Mixed plastics 0.60
Clear plastics 0.65
Copper 8.00
Alumininm 5.00
Radiators 3.50
Sredl 2.50

Saurce: Jarrad ball & AAsocdares, 2001

From this we ¢an summarise that substantial recovery does occur in South Aftiea. A
very large percentage of this recovery occurs via informal sector collection, possibly
employing in the region of 100 000 people. Further, we know that informal activity is
driven by itincrant pickers and other informal workers recoveting matenal so as to
carn an income. As such it is unsurptising that recovery rates for different materials
arc driven by the price informal collectors can sell their recovered materials for and
the consistency of these prices. Hormal sector waste recovery is at present not offered
by local authorites in terms of curbside collection at source; however, waste—spcmﬁc
municipal dumps do exist which sepatate out otganic waste, building rubble, inert
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waste and general mixed waste. In December 2006, the Johannesburg City Council
opened the country's first seven e-waste dumpsites.

In terms of sorting and transport of waste in etther the formal or infortnal sector, very
little information cxists because of the highly dispersed nanure of the actvides, While
some information could possibly be amalgamated using local authority contracts
issued to transport scrvice providers and wotking backwards from the reprocessers
and middlemen to identify who delivers materials to their collection centres, no such
study has been completed to datc and insufficient secondary material exists o
estimate the size of this actvity or its employment. As such, we are unable to analyse
these activities and their employment potendal in South Africa, Fowevet, we would
be remiss if we do not at least cover some ideas related 10 MRFs.

MRFs arc commonly found in most developed nations, and sevetal entteprengurs ate
attempting to introduce this system in Sourth Africa. Sorting of waste occurs at
different levels. As tnentioned eatlier, it is possible to scparate glass from ather waste
— this is characteristic of level 1 soriing. Level 2 sorting would include separating out
different 1ypes of glass from cach other. Level 1 sorting occurs whete scparate
collecdon occurs; however, in many European nations this sepatate waste is then
transpotted to off-site facilifies where level 2 sorting occurs so that higher value is
added to the waste from the petspective of the reprocesscrs. In other nations where
separate collection does not occur, off-site sorting at level 1 and 2 occurs. A MRF is
an off-site facility that can undettake either level 1 or level 2 sorting or both. MRFs
ate usually strategically pasitioned, either close to landfill sites or in some cases close
to reprocessers (usually this only occurs where separatc collection has been
undertaken and the MRF is undertaking level 2 sorting.) The MRF is essentially a long
conveyer belt along which waste passes and trained workers pick off certain wastes
and transfer them into separate collection bins,

Many variables determine the efficiency and effectiveness of MRFs and their
employment intensity, The UK’s Waste Watch recently published a paper identifying
different levels of technology employable in MRFs,

Table 9 —~ MRFs; quantitics and employment

MREF type ?:nnnu;l tqﬁfc;l::f :]tii;;;::;ees Tc:::;:é;::r/ ND‘;T:;:;;ZEOH
process (Mo. of sorters)
High tech 60,000+ 29 2,700+ 71
[Migh rech 60,000 20 (8) 3,000 79
Low tcch 9,550 11{6) 870 13
High tech 41,000 30 20) 1,370 18
Low tech 12,500-15,000 50 (30) 250-350 22

Source: Waste Warch (1999:13-14). Transport figures from case studies identsfied in Waite Watch
report.
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The MRF, which is curtently being shopped arcund Scuth African local authorities,
would, according to the cotreprencur responsible, cost R6-million to set up. It would
process 75 000 tonnes per annum, employing 40 sorters diteetly pet shift and it would
run on a three-shift basis. However, the carch is that the MRF only accepts dry waste,
which mecans that local authortics would neced to have scparate collecton at source.
While these partcular numbers do not stack up, the idea of increasing the use of
MRFs should not be underestimated, First, given that South Afrdca produces about
15-million tones of domestic and commercial refuse of which nine million tones is dry
waste, @ low-tech MRF roll-out progratmme using the most labour-intensive
technology could possibly create 30 000 direct sorting jobs (based on an average
tennage per employee of 300 tonnes) as well as countless transport jobs. Possible co-
ops of MRF sorters, who add value (o the sorted matetials by making craft products
or other household products from this sorted waste could alse be considered, as has
been done in Egypt and Thailand, thus increasing the job-creation potendal of sorting
further. The final advanrage of the MRF system is that the quality of recyclates
increases, resulting in reprocessers being prepared to pay a higher price. The
economics of MRI's and the social implications in South Africa with respect to the
itrpract of MRFs on itineraut pickers trake the assessment of this oplion highly
complex. It does, however, appear sufficiently intetesting as to warrant further
research.

As we have mentioned, a lack of data and the questionability of data related to
employment in waste collection, sorting and transport make any summary of the data
and any analysis of future growth potental a highly speculative and possibly uscless
excrcise. However, in the spitit of developing some view, we summarise the
employment data and potential job creation of waste collection, sorting and transport
determined so far.
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Table 10 — Summary data
Data Jobs
= SIC 9400 (formal secror waste collection-mixed) 7,000
* Tndustry estumare (formal secror wasre collection-mixed) 25,000
® Industry estimate {informal sector collection and sorting) 95,000-115,000
Variations / potential

= Shift from mixed collection to baste separate collection
{wet/dry)

{using LEPU estimates — 1.6 tmes labour requirement)

11,200 (7,000 x 1.6)
40,000 (25,000 x 1.6)

®=  Insttute MRFs

{300 tonnes per employee; assume 25% waste to MRID) 7,500
(300 tonnes per employee; assume 508 waste to MR} 15,000
{300 tonnes per employee; assume 25% waste to MRD) 30,000
®  Institute MRFs with value-adding co-ops As above 10% - 20%

Net job impact

Separate collection and MRF job creation would negatively impact employment in
intormal secror

Incteased transpott employment impossible to estimate

What appears fram 'l'able 10 15 that potental obviously exists in the collection, sorting
and transport of waste, The net cffects on cmployment are not immediately cbvious,
given the impact that these changes may have on the informal matket. However,
when we revisit these statistics after looking at the employment creaton of actual
tecycling and reprocessing, it may appear that if employment increases in the value-
adding acdvities of reeycling and re-use are substantial enough due to improved
sorting and collection, then the net effect may be positive overall. Onc last point to
make is that we have not included in Table 10 the fact chat increased employment will
oceut even in the absence of the variations and options suggested above, purely due
to the intrease in waste which will be penerated by the economy. After eight years of
unprecedented economic growth and the growth of a substantial middle class, waste
arisings in South Africa’s urban areas are expected to grow at least 10% per capita per
annum (Gauteng Waste Management, 2006). This growth will increase demand for
current waste services, provide a potentially growing source of potentally recoverable
materals and hence increase the scope for recycling and re-use.
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5. Recycling

We now turn our attention to the job-creation potential of recycling. So far in this
paper we have not made much distinction between different types of recycling, In this
section we begin with an introducton into the different categories of recycling of
genetal domestic waste and then move onto a more detailed description of these
activitics and their growth levers and employment creation potential. The sections are
thin due to scant information, limited data and little existence of secondary research
bar anecdotal and descriptive publications found in annual reports and on websites.
The literature and personal interviews suggest that key companies in these fields have
undertaken substantive tesearch and analysis of recycling in their industry but none of
the companies interviewed arc at this dme comfortable with releasing these reports.
This lack of transparency is not unexpected, given the uncertainty these companies
face with respect to national policy-making and the legislative changes which are
anticipated. These research documents are strategic documents from the corporate
perspective and will be used as a basis for negodanon with DEAT regarding the
parameters of potential MOUs with the state. Despite the lack of information and
data available, it is sincerely hoped thar this section will be expanded upon in the
{follow-up study mentioned in this papet’s introduction. At this point, the section atms
to provide an overview of cutrent activities, a view on the commercial dynamics and
demand drivets of these activities, and some view on the potential employment
prospects which could amse if these activities were geared up. We begin our
introduction to this terminology section by cxplaining the waste hierarchy as it
appeats in the NWMS (1099),

Figure 4 — South African waste hierarchy

Waste Hierarchy

Preventivn

Cleaner
Production
Minimisation
Re-llse
Recycling Recovery

Composting |

Physical

Treatient | Chemical

Destruction

Dixpixal Landfill

Source: NWMS version D (1899)
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This waste hietarchy depicts the government’s dual approach to waste management.
First, via cleaner production it secks to prevent and minimise waste production a7
sawre by influencing activites undertaken by the gemerators of waste. As such, waste
minimisation 15 defined as “any activity to prevent or reduce the volume and/or
environmental impact of waste that is generated, treated, stored or disposed of”
(NWMS, 1999, Appendix A). This activity is abviously undertaken by industrial and
commercial enterprises rather than consumers and is often refetred to as internal
tecycling. Several examples of these activinies will assist in understanding thesc
concepts. First, South African packaging firms have over dme implemented
campaigns to light-weight or thin wall containcrs, reducing the amount of taw
materials used in the production of a container. For example in 1955, 73 grams of raw
matetials were used o produce a soft drink can, This has been reduced to 16 grams in
2002. Similarly, PET bottles {plastic cool drink bottles) have decreased from 66 grams
of plastic in 1979 to 47 grams in 2003 (Packaging Counncil of South Africa, personal
interview)®. In Japan, waste prevention and minimisation have developed to 4 higher
level duc to the government’s adoption of a cyclical economy model In the vehicle
manufacturer sector, Toyora is leading the way. It has reduced the kilograms of waste
per vehicle produced on the assembly line from 15 1o rwo in the last 10 years. In
addition, they have changed the materials used in the construction of theit vehicles so
that 85% of a motor vechicle is now recyclable as opposed to 62% 10 years ago. Cars
have also been specifically designed to assist the disassembly process (Murray, 1999,
Overall, South Aftica lags behind its international, developed world countetparts in
waste minimisation actvities and it appeats by teviewing the literature produced by
government that at present these activities are not accotded a high priority, even
though they are desitable,

The second tier in the hicrarchy 15 recycling which is aimed at the external recovery,
te-use and/or reprocessing of postconsemer and  poit-production wastes. External
recycling is focused on recoveting and reusing that waste which emerges after all
wastc minimisation opporiunities have been exhausted and is wastc that atises cither
from a production process or after consumpton. Post-consumer waste would include
not only the obvious waste related to discarded packaging items but also to the goods
themselves once they have reached the end of their uscful life for the consumer, ie. a
laptop computer, a fridge or a motor vehicle, Formally the NWMS defines recyeling
as “any activity where materials are re-used or reprocessed outside the operation
whete the materials are oripinally produced; the reeyeled material may or may not

returtn fo the company of ompin™ (NWMS, 1999, Appendix A), This is a broad

6 There are in fact three reasons for this shift, only ene of which supports the srgument made by DEAT.
The fiest reason for light-weighting is obviously cost reduction. This ia an activity which firms wauld
undertake without any legislative or repulatory compulsion, Secondly, ligheweighting has occurred
because technological advances allow lighrer weight manufacture without decreasing conrainer integrity, 2
process which was not previously available to man ufaerurezs. The third reason why lightweighting occurs
is to support govemmental campaigns regarding the waste hierarchy. However, personal interviews
auggest that these activities are underraken grudpingly as preventative measures by firms to protect
themzelves yrainat povernment-imposed legislation rather than because of any meaninglul buy-in to the
environmental ygenda,
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definition of tecycling and includes not only the traditional view of recycling where
discarded material is cleaned, reduced and te-processed into an equivalent maretial,
such as glass cullet beiny recycled into glass bottles or paper pulp being reprocessed
into papet, but also all re-use actvities and compaosting, The terminolopy related to all
threc of these activities appeats to be quite country-specific and very litde
standardisation occurs. South Africa has not specified terminology in relation to these
concepts, hence the definitions explained below and used in the remainder of the
ducument are those which local industry players use and understand. Because of the
catch-all natuze of the term ‘recyeling’, it is not a term which we will use, except when
discussing the entire range of recycling activities; rather, we will use the tcrminology
te-processing, re-use and camposting,

Reprocessing is whal is commonly understood by the layman as recycling.
Reprocessing for our purposes will refer specifically to the reprocessing of a virgin
raw material which afler production or consumption finds its way into the waste
stream and is then processed to produce a secondary material of an cssentially similar
characteristic as the virgin material. Reprocessing of this nature varies enormously
between materials, both from an cconomic perspective and from  technical
perspectives. The reprocessability of matetial relates to the quality of the final
reprocessed materal compared to the quality of that matetial as a virgin material
Reprocessed copper for example contains exactly the same qualities as virgin copper,
hence it is highly reprocessable and virgin and secondaty materials are
indistingnishable in terms of quality, purty and use. Paper pulp derived from
Teprocessing waste paper, on the other hand, will always be inferior to virgin paper no
matter how carefully the reprocessing is conducted; as such secondary material paper
and virgin paper differ fundamentally in terms of quality, purity and use. As such,
papet appeats lower on the reprocessability scale.

Re-use is 2 more amorphous concept than reprocessing. [t is often broken down to
include terms such as recanditioning, retnanufacture and re-use. No local official
definitions or distinctions exist, henee our understanding of these concepts derives
from internatdonal literature and discussions wich local industry playets.

First there is re-conditioning, Reconditioning is the making good of an appliance ot
piece of capital cquipment or machinery so that it can be traded. The use of the
appliance or machinery is not altered in the reconditoning process. Reconditioning
differs from repair in that reconditioning s not a remedial activity to fix an idendficd
problem that impedes the working of the appliance or machine, but is an overall
improvement of the working of the appliance/cquipment to bring it back ta its inital
standard of performance, ie. the amclioraton of wear and tear. The outstanding
difference between repair and reconditioning is that tepair is vsually undertaken on
behalf of the ownet of the equipment who then reclaims the equipment and continues
using it. In reconditioning, however, the asser is vsually disposed of by its owner, is
then reconditioned and sold on to a third party. Reconditioning thus involves a trade
aspect rather than merely a service aspect.

Re-use on the other hand pertains to the extraction of working parts from a picee of

equipment, machinery or appliance for the production of a #ew piece of
cquipment/machincry or appliance. For example, if two PCs that do not work are
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stripped of their parts and the salvaged working parts are then put together to make
an cntrcly new PC which works and can be traded, this would constitute re-use. Tn
some countties it appears that re-use is used when patts are strpped and then put
together to produce a product different in use from the product which was initially
stripped, while re-manufacture is the terminology used when parts arc stripped and re-
used in the production of the same product. The NWMS and its concomitant
document do not provide any guidance on this issuc, hence we will assume the
broader definition of re-use, constitudng activities whereby salvaged parts can be used
to produce a product cither the same as or different to the original product that was
stnpped down,

Finally in the recycling hicrarchy comes composting. Composting includes a range of
activities whereby organic waste streams arc subjected to a decomposition process of
which the outputs arc called compost, which can then be treated to produce a vatiety
of products that ean be traded.

5.1  Reprocessing in South Africa
3.1 Paper and board

Paper and fibre reprocessing is well developed in South Africa and occurs mainly
within four large companies — Sappi, Mondi, Nampak and Kimberly Clark. Two thirds
of all South African mills can operatc using recycled paper, and hence as mill
investment increases (R17.1bn in 2003), 5o too does the capacity for recycling paper.
South Africa’s paper recavery rate has increased steadily, from 29% in 1984 to 38% in
1998 10 51% in 2003 (PAMSA, 2005:16}. Almost every paper product in South Africa
comprises some component of recycled paper — paper cartons are 100% comptised of
recycled paper, cardboard boxes contain 50% recycled paper and newspapers have
25% recycled content. Not only do the paper mills reeycle paper, but work is
developing on recycling waste products from the production process itsclf, such as
producing concrete bricks from boiler ash.

The paper industry’s view regarding recyclmg is ddven by an cnu_rcly commercial
agenda seeking on the one hand to improve international competitivencss via
decreasing costs of production and on the other hand decreasing operatdonal costs by
reducing costs related to environtnental compliance. On the compliance side, using
recyclates instead of virgin raw matcrials creates savings related to dealing with
pollutants, Recycling paper reduces awr pollution by 70% and water polludon by 35%
(INWMS, 2000:13). From a cost perspective, water usage is reduced by 55% and
energy consumption by 40%. In terms of materal input costs, no figures are provided
but 17 pinc trees are requited to produce one tonne of virgin paper,
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Figure 5 — South African paper recycling
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ln terms of sourcing waste paper for recycling, the four main paper companies in
South Africa have dcvt:lupcd a dual strategy., On the onc hand they have undertaken
vigorons outsourcing activities where small cntcrpnses are contracted to callect waste
on their behalf. In most instances some financing is made available for the purchase
of a vehicle, and client lsts arc provided by the paper company. These schemes ate
usually simed at commercial waste paper collection. The second strategy has been to
offer curbside collection (Mondi's Ronnie Bag collection scheme) and to establish
buy-back centres where informal paper collectors can sell collected waste paper for
cush. These schemes focus more on domestic and household paper waste. Due o the
high bulk and low rand per kilo value of papet, fewer itincrant pickers focus on paper
recovery than the recovery of metals and ting, 2lthough substantial itinerant collectors
focus on cardboards and higher quality papers, which ferch a higher resale price. The
majotity of paper collected s received from wholesalers and retailers (20%), with only
2% arsing from households and 2% from offices (NWMS 2000:14). The paper
industty foresees that “the potental for additonal recycling from wholesalers and
retaders 15 362 tonnes per annum {19%), 317 tonnes from households {17%) and 194
tonnes per annum from offices [10%)" (NWMS, 2000:16). Over an above the
potendal for increascd rccovery, paper usage appeats to grow per capita as GDP
grows, hence with strong economic growth, these quantities should continue to
increase. At present employment data is scant. ‘The Paper Manufacturers’ Association
of South Africa (PAMSA) estimates that 13 000 informal workers earn a living from
papet recycling activities. The Mondi and Sappi websites indicate that they formally
employ 2 500 and 2 200 workers, respectively, who are entrely involved in recycling,
In Buropcan studies 1t 15 common for environmental cconomists to multiply the
petcentage of paper tecycled by the formal employment data for the paper industry
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and to ascribe this quotient as the number of people employed in paper recycling. In
South Afriea this would be 35% of the 60 000 employees in the paper and pulp
producing sector. While this may be appealing in terms of supporting an argument for
the job creation potental of recycling, it is not a patticulady useful caleulation, as
these jobs would not cease Lo exist if paper and pulp mills shifred from using waste
paper to vitgin materials?. So we are realistically looking at approximatcly 20 000
formal and informal jobs in the paper recycling industry at present. In principle chese
figures ¢ould double if all the potentdal paper available for recycling was indeed
recovered.

From what we understand, based on industry interviews, South African mills which
can recycle recovered waste paper are running at neat to ot full capacity, although
additional capacily is coming on steearm. As such it appears as though the supply of
recovered waste paper cxceeds the demand for such waste. This is the only waste
stream whete supply oulstrips demand in South Africa, although it appears to be a
commen Internatonal problem faced by this industry, especially in Eutope whete
legislation which requites paper recycling has led to substantial exporting of wastc
paper from Europe to developing countries due to insufficient local capacity to
tecycle. Nevertheless, PAMSA belicves that the paper industty and specifically the
paper recycling industry is a growth industty and are working with the dd o
determine the extent of this growth and the benefits which will arise in terms of job
creation. ‘Lhe report was expected in the first quatter of 2007. As such, from our
limited insight into papet reprocessing, it appears as though the sector will grow
naturally as paper consumption increases as the cconomy grows and as paper industey
playets attempt to continually decrease production costs. The apparent excess supply
of waste paper suggests that additional market development is crucially required if
activity in this atea is 1o grow. Numerous international projects have been undertaken
to try to suppott increased demand for reprocessed paper. Some of the initiatives
continue to support demand for reprocessed paper into paper products, ie. recycled
paper, and this 1s usually donc via procurement policies for government stationary,
P'or example, in support of the London Remade strategy analysed above, the London
Mayor's Office and Local Authotity specified that they would only procure office
stationary that was made of 100% rccycled paper. In the US, the EPA endorses
support initiatives such as positive procurement, but also suggests that alternative uses
for paper pulp other than reprocessing it into paper may be required to fundamentally
support a sccondary materials market in paper (and sll other waste streams). As such
in the US, recycling support schemes generally incentivise emall enterprice
development and R&D development related to new uses for recycled products.

7 Although some jobs certainly would be lost, s the cost of paper production would increase
subgrancially, and in all likelihood local production would be negatvely impacted by cheaper importation
of paper,
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51,2 Glagr

‘The Glass Reeycling Association was formed in 1986 by Consol Glass and Metal Box
Glass, However, recovery rates have been low, reaching just 20% in 2004, compared
to 90% in the Methetlands, 45% in the UK and 40% in Brazil (The (Glass Recycling
Company, 2006).

Figure 6 — Glass recovery in South Africa

HISTORICAL PERFORMANCE OF GLASS RECOVERIES
{1985 — Present)
=]
120,000
100,000 B
80.000
60.000 3
40,000 | 5
4 2 g :«]T
i kil
20.000 é ? é
0-- ‘ . i "
5853833333883 38283
Ll S L T T . L L R . . N

Sonrce: The Glars Reeveling Company, 2006

The reprocessing of glass 1s particularly interesting. Glass is 100% reprocessable and
loscs none of its intrinsic qualites dunng the process. As there is no fusion loss
during the melting process, one tonne of culler (broken, recyclable glass) will produce
one tonne of bottles. In contrast it takes 1.2 tonnes of virgin batch matetials to
tnatufacture one tonne of glass. Not only is reprocessed glass more efficient in terms
of material utilisation, but cullet also melts at a lower temperature than the
tempetatures required to praduce glass from virgin matedals, requidng less energy and
hence being more cost effective. At present manufacturers supplement raw material
usage with cullet at rates varying between 25% and 70%, The economic problem in
tertns of collecting cullet and increasing reprocessing rates Is that glass is a low-value
material, the raw matetials are readily available, transport costs of glass arc high and
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colour sorting and removal of metal caps, collars and lids must occur before the glass
is received by the reprocessers,

To date what collection has occurred has been sourced as shown in the table below.

Table 11 — Glass recovery by source

Source of collection Tunnes per annum
Botders 38 000
Bottle hanks 31500
On premise consumption outlets 18 250
Informal collectors 7250
Neighbouring states 5 500
Schools and charites 4 050

Source: NWMS, 2000:15

Generally the system at play is similar to that found in paper where glass agents
purchase collected glass and on-scll it to Nampak, Consol or other reprocessers at
buy-back depots. Prices vary according to volume, quality and degree of sorting, and
range berween R250 and R300 4 tonne.

The poor performance of glass recycling and the government’s satisfaction with the
plastics MOU led DEATY to enter into negotiations with the National Glass Recyelitg
Forum to sign an MOU which would inctease glass recycling levels from 20% to 50%
in under five years. The MOU was signed in May 2005 and a non-profit implementing
company, the Glass Recycling Company (GRC) was formed and launched in January
2007. The MOU, according to officials, has addressed all the problerns which arosc
with the plastics MOU and has the support of the entire industry supply chain, from
glass manufacturers to fillers to reprocessers, The GRC also emphasised the nced for
retailers to join the initiative. The forum and government investigated various options
before deciding Lo adopt an advanced repurchase system (ARS) similar to those found
in Germany and the UK, but to tun it it patalle] with the already established re-use
glass system favoured by some leading South Aftican beverage producers.

The ARS system is a levy system whereby glass manufacturers and fillers contribute
an amount per kilo of glass sold to the GRC. The levy is around R2 115 per kilo. The
GRC uses these funds to finance its operations, which include increasing awarcness
and education, rolling out glass recycling bins and supporting entrepreneurs to
establish glass collecton businesses. The industry business approach is further
developed with the introduction of two latge new reprocessing plants, which have
cost Consel R3Idm, These reprocessing plants incorporate the maost sophisticated
technology available, which allows waste glass to be delivered without it being sorted
ot cleaned or meral fasteners removed. Essentially this allows collectors and glass
agents to focus entirely on velume collection and for all quality issues to be handled
by the glass manufacturing company itself. Tn a press release issued by GRC, the
adoption of this technolagy aims to allow “wider patticipation in the collecton drive
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and mote direct economic benefit for collectors”. This finding appears to be contrary
to the literature rescarched carlicr in this paper, where it was found that sorting and
cleaning were value-adding, labout-intensive activities. Hence, despite one of the goals
of the GRC being job creation, the extent to which these opportunities have been
optimised is uncertain,

In relation to employment in glass teprocessing, no data is available regarding formal
employment related to recycling within the formal sector, Within the infortmal sector
the GRC estimates that between 5() and 800 glass agents already operate. Bach of
these agents is believed to ‘employ’ between 10 w 50 collectors. This would put the
informal sector activity attributable to glass recycling at approximately 20 000 (650
agents ermploying 30 people each). To complement this, the GRC seeks to establish
80 additional agents a year and is calculatng that 4 000 informal jobs will be created
by these 80 additional agents, If theit forecastng is accurate, then the drive to increase
glass recovery tates from 20% to 50% in less than five years, using an additional 400
glass agents (80 agents a year for five years) should result in an additional 20 400 jobs
being created. The progtamme o roll out addidonal glass agents and to provide
financial support to them, however, 1s a contentious issue on the ground as it has
been suggested that it may be viewed as unfhir compedtion from the perspective of
those already carning a living in the industry. The mattet s before the Comperition
Board at present.

Alongside the ARS business approach, several beverage companies usc a glass te-use
system where bottles are collected, and instead of being broken into cullet, are
washed, cleaned and re-used. Bottles arc cither collected from restaurants and tetailers
free of charge or in many cascs a deposit system is in place. SAB, the largest
supporters of this opuon, seld 6.8-millien units in 2004 in returnable, rensable glass
containers versus 5.6-million in non-returnable, non-reusable containers. Deposit
schemes generally receive limited support in developed countries where they are
viewed as cumbersome and create storage difficuldes for retailers, while they are
favoured in developing countres where the income received from returning botdes is
scen as an import supplement to the income of the poorest of the poor.

The last issue related to glass reprocessing is to consider the possibilities of extending
the ambit of recycling glass to cover not only reprocessing but, as with paper,
altcrnative uses for glass. Projects such as SAB's Corporate Social Investment
Programme, which assists crafters to fashion danking glasses out of recycled bottles,
is 2 case in point. These schemes arc highly labour intensive. The industry feel related
to these options appears to be two-fold. Pirst they argue that the use of glass othet
than for packaging (and excluding glass panes and windshield) 1z only 5% of all glass
manufactured, and is hence too small a volume to require substantial attention, when
only 20% of packaging glass, which accounts for 95% of glass production, is being
recovered. The second argument is that the size of the craft industry is itself limited.
More viable alternative glass recycling uses are in the manufactute of abtrasives, road-
marking paint, ccramics and as an aggtegale in road-making, Most of these actvitics,
however, are not labour intensive and cssentially involve erushing cullet into fine
powders of varying densities,
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T sumtnary then, the glass reprocessing industty seems to be on the cusp of
fundamental change, With a fixed target for job creation and recovery rates in five
years, it should provide a timeous case study of the potential of reprocessing this
particular waste strcam, The GRC’s programme will also be an interesting test case to
seée how the marker dynamic play out in rerms of introducing a formalised recycling
system within a system wluch has operated in an informal manner in the past The
teactions of informal glass agents to the new supported agents created by GRC will
hopefully provide some insight into the implications of future policy optons.

513 Plastics

The plastics reprocessing sector in South Africa is notably different from the glass and
papet sector in that there are a large number of plastic product producers as opposed
to the highly concentrated glass and paper sectors. The NWMS and the Plastics
Federation list upwards of 120 plastuc product producers (officially called converters),
The industey is highly fragmented. The South Aftican plastics scctor is relatvely
unique as most of the industry draws its raw materials from feedstock from Sasol, ie.
it is coal based, Over 60 different types of plastic resing exist. High-volume
commodity polymers such as low-density polyethylene (LDP), high-density
polyethylene (HDIY), palyvinyl chlotide (PYC) and polyptopylene (PP) are all
produced in South Africa by Sasol Polymers or Safripol/Plastomark. Other polymers,
most notable polyethylene rerephthalate (PET), is manufactured using imported raw
materials or imported directly.

Plastic recycling is a complicated arca from a tcchnical and marketing perspective as
well as a eollection perspective. The different types of resing mentdoned above melt at
different  temperatutes, hence they must be separated accordingly pror to
reprocessing. The Enviromatk number imprinted on the bottom of all plastc
containers wdicaces within which class of plastc the container falls. These marks are
not always easy to see, hence the quality of sorting is a major issue, The second
difficulty in plastics reprocessing is that only some plastics ¢an be reprocessed back
into their odginal use while others can only be used for alternatve packaging, For
example, fresh food packaging is always done using virgin plastic materials. A third
difficulty regarding plastics reprocessing 15 the fact that plastics are very light, hence
enormous volumes are requires to deliver a single tonne of plastic waste to a potential
reprocesser. As such, reprocessed polymers are limited to abour 60% of the virgin
polymer price, which is in turn subject to normal supply and demand market forces.
Impotted resin prices are particulatly variable, as most are made from ¢il which
fluctuates enormously in terms of price.

The plastics industry in South Africa received a massive wake up call in 2003 when
the government introduced a levy on plastic bags mn an attempt to lmut litter, The levy
of 3c per bag “decimated the industry, resulting in a decrease in production of 80% in
2004", which has levelled off to “a level of 50% of pre-levy production volumes in
2005” (PetCo AGM, 2006). With this reality burning in the minds of the industry and
with an overall rate of plastdcs recycling in South Africa of only 13% — which is below
international rates of 20% across the whole of the EU, 27% in the Nethetlands, 60%
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in Getmany and 17% in Brazil — the industty began to review its approach to
recycling and the envitonment,

In 1997 905 000 tonnes of viegin plastics were produced in South Africa, of which
30% was converted into packaging. Of this 445 000 tonnes of packaging plastics, the
laegest single category was 87 000 tonnes of PET plastics, of which 57 000 ronnes
were used in the production of beverage bottles. This PET production was chosen by
the industry and government as the focus area for plastics recycling in South Africa
going forward. 'he reasons for (his focus are numerous. Firse, plastic beverage bottles
ate 4 large source of litter and hence a visibility issue from povernment’s perspective.
Secondly, PET is not produced from feedstock from Sasol but is oil-based, which is
imported. Closer management of imported costs through import substitudon was
viewed as desirable not only from an inflationaty perspective but also from a foreign
exchange perspective. Industry cstimates suggest that if recycling rates of PET
increase in line with the DEAT MOU signed in 2004, up to R72m of foreign
cxchange can be saved that would otherwise have been spent on imported virgin
polyester and oil necessary for PET production. The final appeal of PE'T lay in the
good existing matket conditions for recycled PET products.

PET collection for recyeling grew from 2 000 tonnes in 2000 to 11 500 tonnes in
2005, a 475% increase. There are 12 PRT recyclers cuttently operating in South
Africa, with the two largest being Hosaf Recycling and SA Polyester Recyclers.
Collection of PET in South Africa is dominated by collection from landfill sites,
which yields 99% of all PET wastc recovery. This differs substandally from
international expericnce, where 40% two 60% of PET recovery occurs through
curbside collection, 10% to 15% through dtop-off centres and 15% to 20% from
return vending machines. This example demonstrates very effectively the role of the
itinerant collector in South Africa. Whercas paper, tin and glass tecovery rates directly
from landfill sites are low hecause of itinerant collectors diverting this waste prior to
landfill, the bulkiness and low weight of plastics make this waste stream not
commercially viable for itinerant collectors. Rather, PET recyclers and their
contracting agenls negotiate access to landfill sites with local authodties to undertake
recovery at this point. This i not an effective set-up from the recycler’s perspective.
In line with this constraint, onc of the undertakings of DEAT in the MOU is to assist
in recovery. DEAT has agreed to “the cstablishment of sorting and baling centres that
separate PET pre-landfill, ensuring further access to landfill sites, resolving potential
issues between landfill operators and recyclers/collectors, providing alternatives to
dumpsite collection such as curbside PET collection inttiatives, buy-back centres and
MRE” (DEAT, PetCo AGM, 2006). Absolutcly no data has been published
concerning how many people are employed in plastics collection. The choice of
options open to the PET industry and DEAT regarding which collection option to
favounr will impact on the job creaton potential of this initative.

While jol» creation in the collection phase of plastics reprocessing may be limited (bur
we do not know), the job creation potential of downstream activity which can arise
from recycled PET is far lazger than with any of the waste streams considered so far
The fundamental reason for this is that recycled PET, which etnerges in the form of
pellets, has an abundance of allernative uses other than reprocessing back into
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beverage bottles. Not only do numerous alternative uses cxist, but contrary to other
secondary matetials, the markets for these alternative uses is already established, both
locally and internationally. Recycled PET can be used for fibrefill for duvets and
pillows, it ¢an be turned into polyester carpets which ate curtently used by the motor
manufacturers for all car catpets, it can be used as insulation marterial in roofing and it
can be produced into geotextiles such as those used for road stabilisation. Finally,
PET pellets can be converted into ccofleece and made into tracksuits and parkas. At
best we have been able to establish (and this will need to be checked by morc in-depth
prmary rescarch) that South Africa’s curtent recyclable PET pellet production is of a
sufficiently low volume that PET recyclates are exported and then pillows, duvets,
tracksuits, cte. are re-imported. [f PET tecycling volumes increase, these products
could, in principle, be produced locally. Our research suggests that under the DEAT
MOU, the co-otdinating Section 21 company, PetCo, will run various projects, one of
which is the local production of toof insulatton made from PET recycled pellets. The
product will compete with the traditional Aerolite Think Pink product common in
South Africa and will be marketed undet the tagg linc of Think Green.

‘The business model adopted under the plastics MOU s similar to that of the glass
industry explained above. Resin producers and plastics converters {manufacrurets of
plastic products) will pay a levy of R200/tonne. This funding is administered by
PetCo, set up under the MOU, that will use these funds to “increase the economic
viability of collection and recycling” and to “increase visible recycling” in terms of
educarion, awateness, collection centres and downstream producton activites such as
‘think green’ insulation. “T'he levy will be passed on to the consumer in the form of
higher prices. In this model, collectors wilt recover PET fror landfills and then sell
this material to recyclers based on the best price they can achieve, Reprocessers will
receive a subsidy from PET but will need to compete with other reprocessers an price
in ordet to establish supply.

Although we have no data on job creation in this particular area, the PRT' recycling
stoty is of particular interest because of its potendal to create downstream activity
based on a series of alternarive uses for recycled PET pellets. PET recycling is also
enormously interesting in thal many small businesses and community projects
internationally have been developed for plastics recycling. It appears to be a waste
stream which can be diverted to alternative uses using low-technology processes and
which need not be undertaken on a large scale. Much lterature has been found on
community projects based on plastics recycling and these projects could be of
substantial interest to D31 and the dti and will require further investigaton.

514 Metaly

Excepl tor e-waste, very Little houschold metal waste is generated outside of beverage
cans and metal food tins. The only well-documented case study and information
televant to this waste stteamn is that of Collect-a-Can, which was discussed in detail
above, Other instances of scrap metal collection will be considered in the next sccdon
under ‘re-use’ and in the ‘industrial waste’ section,
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5.1.5 Organic materials

According to NWME, “vety little tecycling of organic waste currently takes place in
south Aftica”, and organic waste reeyeling has not been identified as a prority arca in
the NWMS (NWMS, 2000:20). This appears to be an interesting oversight for two
strategic reasons. First, if organte waste were separated from the gencral waste stream,
it would substantially improve the recovery rates and quality of non-organic recovered
materials such as paper, glass and plastic. Secondly, in South Africa it is estimated that
30% of landfill is used to disposc of garden refuse and other organic waste. This is
also an interesting oversight for non-strategic reasons. First, organic waste can be
tecycled into compost and organic ferrilisers with virtually no investment and very
little resources requires. Secondly, the value of the recycled compost is substantial, if
not in monetary terms then in terms of improving agricultural production.

While organic recycling may not have made it onto the natdonal waste priority agenda,
it has cerlainly begun to appear on the agenda of local authorities. Traditionally,
garden refuse has not been picked up by the local authorities as part of their weekly
curbside collection, although increasing volumes are now flowing through the system.
Rathet, specialised pgarden sites arc operated by the council whete residents can come
and offload their garden waste, Over time thesc sites have been unable to cope with
increasug demand. Pick-it-Up in Johannesburg and the local authorides in Cape
Town have recently responded by developing plans to increase composting, mainly as
an answer to dealing with volume growth. Pick-it-Up has cven gone so far as to state
that, “composting remains an cssential business focus for the company™ (Pick-it-Up,
2006). The approach has been 1o set up a business. Garden refuse centres will soon
install shredders which will chop garden refuse into smaller pieces. These pieces are
then transported to the Pancrama Composting site whete they will be fed into a new
R900 000 heavy-duty composting machine, which will increase mm-around times ten-
fold. Compost is then bagged and available for sale, either direetly through Pick-it Up
or thtough agents at a cost of R7 a bag, which is about half the price of normal
retailer compost found in nurseries, The product is officially registered as a Group 2
fertiliser with the relevant authorities, “This is a new enterprise and the financial results
are not yet in; however, it is likely to continue cven if it does not make a profit, simply
because the alternative costs of developing new landfill sites and garden centres are
too high. Pick-it-Up has no data available in terms of job creation, but additional
employment has oceurted, especially in relation to transport (both from the garden
centre to the centralised composting site and delivery of bags of compost to
wholesalers, retailer and members of the public). Organic composting sites in other
international studies such as the Tondon Remade study show modest job creation
prospects,

5.1.6  Building rubble

The NWMS does not confer proerdty status to the recycling of building rubble and the
Starter document produced by IDEAT claims that “no readily accessible information
on building rubble could be found for South Afnea”™ (NWMS, 2000:20). This is
certainly so with respect to industry information pertaining to companics opcrating in
this matket. The only interesting wotk on the subject appears to have been
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undertaken by Boutck, a umit within the CSIR which completed some interesting

teseatch pertaining to the potential of reprocessing constructon and demolidon waste
(C&DW).

The Boutek report? reveals that over one million tonnes of C&1DW waste is landfilled
every vear in South Africa, Close to an equal amount 15 estitnated to be dumped
ilegally as demnolidon companies seck to avoid gate fees, which are charged at most
specialised C&DW sitcs run by the local authorities. With only two C&DW waste
recycling operations existing (one in Dutban and one in Cape Town), C&DW waste is
uscd predominantly for daily landfll cover, as well as final cover when landfills have
reached the end of their life span, Because of the bulk and density of C&DW waste, it
takes up greater volume in landfills than any othet waste materials, Due to the naturce
of this wastc and the scarcity of landfill space in most Furopean and Asian countties,
C&DW waste policies in these counttes are well developed. One of two maodels is
usually adopted internationally. The first and most stringent is called closed-site
policies, which prevent developers from removing any C&DW waste from the site
whatscever, even for the purpose of tecycling it. Tn these instances, C&DW wastc is
factored into the construction and planning process at the outset and is often used for
landseaping, as lovse sub-base for roads or hard standing for driveways and car parks,
The second option is the less stringent recycling option where C&DW waste is
allowed off-site but must be wansported by the developer or contractor to a
ceniralised processing plant where materials are crushed, magnetically separated to
temave any metallic tnatetials and finally converted into a variety of aggrepate grades.

Different types of aggregates can be unlised in different uses. Most often coutser
aggregates ate used in road construction, back fill for vl engineeting works such as
atrpott embankments, land reclamation and bedding matertals for roads and railways.
Finer aggregates have the potential to be reprocessed into a vanety of concrete
products, which can be used to construct deainage pipes and block work for low-cost
housing, Due to our inability to source the full Boutek report, we are unsure why
reprocessed C&DW into block work is only applicable to low-cost housing, We have
been unable to ascertain the quality of C&DW recycled concrete versus its virgin
alternative.

From the limited information available, it is difficult to gauge the job-creaton
potential of this waste stream.

7 Qther domestic waste streans

Finally, a vanety of smaller reeycling activities occur related to smaller volume waste
streams generated in the post-consumer phase. These include the teprocessing of
tyres, lubricating oil, paint cans, chernical drums and acrosol cans, Most of these
projects arc driven by NGOs or in some instances manufacturers, often duce to the

B The orighnal document could not he locared. A sumumary of the ceport’s findings on the Boutek website
is the source of this information, burin cannor be expanded upon.
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hazardous nature of the waste. Most of these projects create employment within a
range of 100 to 350 jobs. Most are based on a business model of buy-back centres and
financed through a veluntary industry levy.

5.2 Summary of reprocessing in South Africa

Despite the lack of 2 strong direction related to reprocessing by the government,
South Africa docs in fact undertake a substantal ameount of reprocessing. Although
policies and legislaton are being developed which will begin to regulate and control
reprocessing targets and disposal costs, local industries have anticipated this and
through the NWMSE and other stakeholder processes developed a more enlightened
sclf-intcrest approach to dealing with these waste issues. The opening slide of the
PetCo AGM presented by the chairman establishes this view in an uncquivocal
manncr. It states that “intcrnational experience confirms that it is possible through
voluntary industry co-operation to move from a downward spiral of growing
consumption and inadequate recovery to a benign, upward spiral that is self-
reinforcing and  self-sustaining”™ (PetCo, AGM, 2000}, This approach s being
cndorsed by DEAT in terms of the MOUs it is signing regarding the reprocessing of
key materials with industry players. While industry’s motivation may not be optimal in
the short to medium run, it should via the MOU process with DEAT result in
improved recovery levels and increased levels of reprocessing. In tuen, this can
potentially lead to new job opportunities and the creation of new products. However,
the reality that all these major initiatives still rely on a levy-based system to subsidisc
teprocessing indicates that marker conditions have not fundamentally changed, nor
will they be changed under the current process. As such, reprocessing will remain an
ad hoc activity (albeit at a higher level) but will not move into the realm of intensive
teptacessing ot a closed-loop economy. Perhaps this is a necessary first step and &
viable step within the context of a developing naton which has a large socio-
economic backlog to address,

In terms of job creaton potential and current employment, we summmatise the little
data we have asscmbled to generate an overview of employment in these areas,
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Table 12 — Summary

The emplayment creation potential of recycling in South Africa

Potential Areas of potential
Current  Current employment Potential job creation based  Qther scetors where
Material  recovery employment growth based on  areas of job  on alternate uses potential job gaing can be
rate estimate improved logses for reproceszed achieved
teCOVEry rates materials
Paper 51 20,000 +20,000 Timber Conctete bricks Chemmieal sector which
13,000 infotmal industry, made from hoiler provides inputs for paper
7,000 forrmal trnler ash TEPIOCERSLrS;
haulage Capital cquipment sector
+plant production;
‘ - ‘T'ransport
Glass 20 20,000 +20,000 Sand Crafts Chemical sector
15,000 informal producton  Abtasives Capital equipment. sector +
5,000 fortmal and Road marking paint  plant producton
transpott Ceramics Transpor
. Road agpregate
Plazuc 13 Maone unless  Track suits Capital equipmenr sector
(PET) w boule to Tillows +plant production;
bottle Duvets Transporr, clothing and
teptocessing  Insulation material textiles
Qecuts Crafts
Tin plate 63 36,000 informal - 7,000 Virgin tin
production
Other
areas
MRFs 35,000 Itinerant
collectors,
N . lundAl e
Separate 15,000 Itinerant
collection collectors,
landfll

Several other issues must be borne in mind when interpreting the above table:

G3s

Die to South Aftica’s economic development relative to other sub-Sahatan
African countries, the country 15 well positoned to import recyclates from
neighbouring states, which would increase the supply of recyclates. This is
alrcady being done in some areas, such as tin cans from Namibia and
Botswana, where local volumes are insufficient to support a local reprocessing
industry.

We have no data on the potential job-cteation potential of alternative uses for
recyclables shown above, For example, if PET recycling increases to sufficient
volumes so that pellets can be transformed into fibres locally, what would the
jub-creation potential in the textile industry be? Van Beurkening (1999) argues
that devcloping countrics have a comparative advantage in converting
secondary materials, and this potential would need to be investigated.

The curtent employment  figures shown above are likely to be an
underestimation of reprocessing-related employment, especially in the formal
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sector. Management positions are not included, employment in association and
fora arc not included, employment related to the environmental goods and
services sector are not included, R&D employment is not included and ncither
is the largest category, which should be those employees within the paper, glass
and plastics firms, whose jobs are entirely related to reprocessing within the
larger organisation, The difficultes of non-discrete reprocessing jobs, non-
transparent inputs which can be separated from virgin input costs and capital
all make estimating fotmal employment in this area very difficult.

. Transport plays an important part in the collection of recyclates. We have been
utiable to quantify the amount of employment gencrated by these activities or
the potential of this sector's employment to increase if reprocessing rates
Increase.

= Reprocessing usually requires different inputs from the production of virgin
matetials. Cleaning agents, purifying products and chemicals related to sludge
arc likely to be used in most processes, If roprocessing increases demand for
these products, it 15 also likely to create increased demand for labour in the
chenucal sector.

It appears then that reprocessing is a large and growing sector in South Africa. It also
appeats evident that we do not have sufficient infotmation or insight to understand
the extent of the industry, but that it is relatively large and relatively labour intensive,
especially in the collection phasc of recyclates. Upstream opportunities do exist and
will become more viable as volumes increase, suggesting that additional job ereation
oppottunities exist. Two cautions must, however, be noted. Fist, the majority of
employment in the scctor at present exists in the informal scctor. As industries
formalise their recovery and reprocessing plans, it 1s likely that formalisation will occur
and the negative impact on informal workers will need to be borne in mind. Secondly,
teprocessing and the creanon of secondary matetials are a commeodity-based activity,
While the economics of secondary matcrial markets are fragile at present, they arc
especially vulnerable to price fluctuations, making the industry relatively precarious.
The voluntary levy systemn prefetred by local industry will help to resolve this threat in
the shart o medium term, bur the levy will always be a moving target and final costs
will always be botne by the consumer.

5.3 Re-use

As described earlier, re-use is 2 more amorphous concept than reprocessing. Re-use
includes remanufacturing and rcconditioning as defined earlier, Perhaps the easicst
way to distinguish reprocessing and re-use is that re-use typically does not involve an
‘industrial process’ where the physical attobutes and qualities of an input are
fundamentally transformed.

If little is known about teprocessing in South Africa, even less is known about re-use.
This is not a phenomenon unique to Scuth Africa. A number of reasons explain why
re-use activities are so difficult to identify and measure from a systemic point of view.
First, re-use it a concept which is fundamentally different in developed and
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developing countrics, The types of rc-usc policics and case studies available to
developing countries that are appropriate for local conditions are minimal, and with
little to focus the debate and rcscarch, it remains an uncharted sct of activitics in
terms of research and literature. Tn the developed nations of the world, re-use is
usually associatcd with community-bascd organisations and charitable enterprses.
Clothing, furnirure, electrical appliances and office equipment ate donated to
chartable organisations that then cither scll them on or donatc them to people in
need. As non-profit organisations, the transactions that do ocour are maost often not
teported in economic data collection systems. There also appears to be limited formal
sector economic activity related to re-use activities in mote developed countries,
except with respect to the cxport of e-waste, which will be considered later in detail.
In the developing wotld on the other hand, re-use tends to occur more organically
and endogenously, driven by need. Low-income households tend to re-use everything
at hand as a survival technique. Often when equipment or appliances are re-used, they
are re-used within the household or informal businesses and hence there is no traded
element and the activities remain undetected,

The second reason why re-use activides are not well understood, locally and
internationally, is that they are almost impossible to place within the current SIC
system, Wheteas recycling does exist nominally as SIC 3951 and 3952, the type of
recycling contemplated in the definition requires some “industrial process” to occut in
order for an activity (o be deemed recycling. Given that re-use usually itvolves
dismanthing and rcbuilding cither the same product or a different product, technically
it would not be deemed patr of 510 395, Instead, re-use activities such as the
retreading of rubber tyres or the remanufacture of PCs from salvaged parts would
need to be found within the appropdate manufacturing SIC code. As this data does
not distinguish between virgin production and re-use production, no understanding of
the scope of these activites in the formal sector can be arrved at without a detailed
micra-econamic fitm sutvey,

"The third reason why so little is known about re-use is that the majority of this activity
(in terms of volume, not necessarily valuc) is undertaken in the informal sector. These
activities are often small scale and frowned upon by vitgin producers with which they
compete, and are hence pushed underground. A good example of this is the
rermanufacture of brake pads in the townships, which are sold predominantly to the
taxi wndustry, at 30% of the cost of virgin brake pads. With no quality control,
unreliable manufacturing processes and no measurement equipment, these goods are
often unsafe. As formal sector operators seck to close down these competitors in the
local market, it appears from anecdotal evidence that some of these inferior goods
find their way into the test of sub-Saharan Africa. As will be explained later, Africa is
increasingly being seen as a digital and techne dumping ground, with unscrupulous
exporiers in developing countries dumping re-mannfacrured or re-conditioned PCs,
cell phones and officc cquipment in African markets, with often only 25% of
shipments being usable (Nigerian government, 2006, [-waste Association of South
Africa, 2004),

The final reason why te-use activites ate so difficult to come to terms with is that
virtually anything can be re-used. A plastic ice cream tul» which is cleaned and re-used
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to stote household items would consttute re-usze. The creation of a new PC from the
components of two broken PCs would similatly constitute re-use, as would the
salvaging of a car chassis and forming it into a cart to be drawn by donkeys in rural
areas. Hlence the scale and heterogeneity of the activity are dauntng.

The authors believe that 3 large number of township enterprises exist based on re-use,
remanufacture and reconditioning. Without substantial primary research, however,
nothing is known about the scope of these activities ot the employment they create.
As such, the paper has no choice but to focus on the only portion of re-use activitics
for which there is any existing rescarch, namely e-waste. This emphasis is chosen
purcly for pragmatic reasons and as will be scen later, it is suggested that additional
primary reseatch be undertaken to establish the extent of informal re-use and to
understand its job creation polential,

5.4 E-waste

There is no generally accepted definidon of e-waste. We will use the definidon listed
it various statutes and puidelines from areas where the concept of e-waste recycling is
already at a mare advanced stage, such as the Swiss Ordinance, SWICO, SENS, the
EU Dircetive and the WLEE Tracer definition. Electronic waste or e-waste, in this
context, refers to “any old, end-of-life clectronic appliances which have been disposed
of by their original uscrs, such as:

" Information technology (IT) equipment, for example, PCs, scrvers, periphetal
equipment {monitors, keyhoards, printets and scanners);

. Office machines, for example, fax and copy machines, typewriters, paper
shredders and overhead projectors;

. Equipment uwsed in the graphics industry, for example, printing systems,
lighting and development machines;

. Telecommunications  equipment, for example, cellular phones, telephone
equiprnent and telephone exchange systems;

= Consumer clectronics, for example, recording equipment, television sets, video
projectors, cameras, tadios, satellite receivers and loudspeakers;

= Accessores, consumables and packaging, for example, CDs, disks, toner
cartridges, headphones, cables and packaging; and

v Household equipment, for example, fridges, washing machines, ovens and
microwaves” IISRC, 2005,

South Africa is a relatively new entrant to the c-waste debate and lags five to 10 years
behind internadonal best practices, although new repulations and policies are coming
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on stream and collection facilities are alteady beginning to emerge®. E-wastc is an
important area of activity for a vatcty of rcasons. First, with constantly improving
technolopy and innovation, electrical and communications and electronic equiptment
15 becoming obsolete at a faster rate than cver previously experienced. Because of the
pace of rechnological change, planned obsolescence periods have been shortened, so
that 10 years ago the life span of a PC was six years, whereas in 2005, the life span of a
PC was factored to be two years. A final reason for the importance of e-waste policies
15 that with GDP growing worldwide and prices of electronics and communications
and computng hardware decreasing, demand for these goods is higher than ever,
leading to ever-increasing volumes that will ultimately need to be disposed of.

A tecent study undertaken by the HSRC with the support of the Swiss government

describes the current e-waste system in South Africa, as well as the system they
recommend.

Figurce 7 = Current e-waste system in South Africa

. L LIRS SLI NN )

Figure 2: Current WEEE System in South Africa

Sowrce: HIRC, 2005

In this first diagram we see linuted re-use and recyeling occurring due to the lack of
extended produce responsibilicy legislation in South Africa. This, as well as an
undeveloped matket with few firms who te-use equipment, has tesulted in the

? In December 2006, the Johannesburg City Councl apened the first seven g=waste dumpsires in South
Africa.

67m



employment growth and development initiative

HSRC

majority of e-waste being placed 1n storage and eventually disposed of in landfll sites,
This situation is perpetuated by the assel register system in government!® and latge
corporations, which prevents discarded equipment and appliances being taken off the
ptemises. A second complication in the current South African systemn is that the
majonty of activity occurring In c-wastc 15 not in fact re-use but re-processing,
wheteby firms purchase e-waste and melt down the various metals found in its
companentry, which they sell on. As many of these metals fall into the precious
metals categotry, lcences are tequited to undettake these activities. Rather than re-
using components, local fiems appear to import e-waste componentry from Europe
and Asia and re-manufacture and re-use imported patts rather than lecal parts, The
argument here appears to be a lack of volume of local componentry and a lack of
disassembly firms,

Tni the second diagram below, the proposed approach to e-waste recycling and re-use
1 shown.

Figure 8 — Suggested future e-waste system

Source: HYRC, 2005

W Axis Computers CEC claims that B0% of computer sales in South Afriea are made to government.
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In this system, resources would be applied to developing a culture and system
whereby e-waste is collected. Numerous options exist to achicve this shift, but the
most compelling change would be the promulgation of extended producer
responsibility legislation. MNon-legislative options include establishing buy-back
centes, setting up drop-off centres and increasing informal collection, The HSRC
report suggests that only 1% of e-waste in South Afrea is currently being recycled or
re-used, whereas the Chairman of the E-waste Association of South Africa puts the
figure at a far higher 30% (Cape Town e-waste workshop, 25 February 2004). Once a
collection system has been established, the teport suggests that the conditions would
be established o allow for the creation of a viable refurbishment sector based on local
recovered materials rather than on impotted tecovered matetials.

It appears to be the view of the HSRC report that re-use and refurbishment of e-
waste will most likely occur within the formal scctor and not lead to the type of
informal collection seen in other waste streams such as papet and glass. The reason
for this is that little e-waste arises in cutbside refusc and that when large disposals of
equipment from companies docs occur, it is usually an the basis of a conttact which is
tendered for. This is an important characteristc 1o keep in mind regarding further
development of this area of activity, as it allows (for want of a better term) a clean
slate from the perspective of how job creation projects can be formalised without the
need 0 deal with potendal job substtution away from itinerant and informal
collectors.

At present there are two arcas of actvity in e-waste, The first and dominant activity is
the reprocessing of metals from e-waste. This is latgely undertaken within the scrap-
metal industry. The scrap-metal recycling industry is tightly controlled by a few major
players, There are many small scrap-metal merchants who operate on the ‘Ttnges’ of
the industry. However, due to the very strctly applied repulations governing the trade
in precious metals, as well as the implementation of ISO 14 000 at refineries (which
require the screening of the premises of any organisation that has produced metal for
refining), it is difficult for any of the fringe operators or informal recyclers to find 2
tefinery willing to process their raw materials if their operations do not comply with
the required specifications and self-regulatory framework sct up by the Metal
Recycling Associanon of South Africa. As such the job-creation prospects for
informal collectors and metals scrap merchants related to e-waste metal tecovery arc
and will continue to be limited.

The market is dominated by two large e-waste recyclers — Universal Recycling
Company and Desco Electronic Recyclers — which have cornered the local market.
Universal Recyeling operates from four locatons, They process 1 800 tonnes of
clectronic scrap per annum using sophisticated technology, including mechanical
shreddets, pulvetisers, rotary magnets, gtatulatots, shears and balets on ‘disasscmbly’
lines. Ferrous materials are sepatrated from non-ferrous and alumintum is extracted
using an eddy current separator. Heavy and precious metals are shipped to a
Eutopean ra‘:ﬁnc:ry, steel s processed locally and aluminium is exported to the Far
East, Non-metallic fractions are landfilled, A reliable market for plastics has not yet
been located, Current recovery rates of ¢ —waste at Universal are:
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= 40% to 50% fetrous content could be recovered — 60 tonnes per annum;
= 7% to 10% recoverable alumininm;
. 6% to 10% recaverable non-magnetic stainless steel; and
. 5% recoverable zine (Mr Loewenthal, Universal Recycling).

Desco Blectronic Recyclers states that it iz the largest Printed Circuic (PC)  boatd
recycler in South Africa. Desco purchases PC boards from scrap dealers and industry
throughout South Africa and necighbouring African countries. They process
approximately:

" 400 ronnes of PC boards pet annum; and

. 2 000 ronnes of general electronic serap, including telecommunicadon
cquipment, desktop computers, mainframes, medical and radio equipment, ete.
per annum.

All clectronic scrap is manually stripped, which is a highly labour-intensive process.
PC boatds are processed with specialised machinery designed and built by Desco. No
incineration ot chemicals are used in the process. Desco has been in operation in
Gauteng since 1992, There 18 also a branch in Cape Town, which at present generates
100 tonncs of c-scrap per annum,

(Other smaller firms do manually strip down e-waste but then on-sell componentty to
the two larger recycling tirms for metal extraction, From the interviews conducted, it
appears that less than 1 000 formal employees work on dismantling and reprocessing
the tnetal wastes from e-waste. Informal employment is hard to estimate, but appeats
to be small due to refinery requirements. This distinguishes e-waste tecovetry in South
Afrca from countries such as India and China where substanual employment is
generated in the informal sector in e-waste,

In terms of actual re-use, the HSRC report (2005) finds only two large companics
undertaking large-scale re-use activities — Sahara Computing and Device, Shockingly,
both source their componentry from overseas, although this importation is strictly
monitored and requires state permission pet individual assignment. As such,
substitvdon of local componentry for imported componentry could easily be
regulated if local supply could be secured. Sahara imports most of its componenty
from the Far East and uses it to produce generic machines which are then traded
directly into the local and sub-Saharan African market. Device, on the other hand,
imports the majority of its components, as well as full-imported refurbished machines,
from the Netherlands. Some of these computers ate alteady refurbished, othes are
processed n South Afrca, In the latter case, obsolete or eplaced partts are sold as
sctap to Desca Blectronic Recyclets. Through agreements with manufacturers such as
HP/Compaq and Dell, they receive lease-expired personal computers, which they
data-wipe and refurbish and then resell, both to dealers (generally consignments of 10
to 50 machines) and the public. Device also tuns a substantial donation programme,
established in conjunction with a UK initiative called the ‘Digital Partnershap’,
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We have been unable to find any information telated to non-electronic appliances
such as houschold white goods, The situation in South Africa regarding e-waste is at
present relatively dismal In terms of the cradle-to-grave approach, shown helow, it
appeats as though the under-developed reguladon and e-waste tecovety have resulted
in a warped reality where in the formal sector items arc recycled in preference to being
re-used, with re-use actvity being based on impotted tecovered componentry.
Informal re-use activity appeats to be limited because of limited stocks which appear
in the general waste stream. "This is because the majotity of e-waste is stored and not
disposed of, and when disposal does occur, it is usually through a network of
contracts which are tended for and hence bypass the opportunity for ibnerant
collectors. However, with the emergence of e-waste dumps being established by local
authorities, this could potentially change.

Figure 9 - Life cycle of e-waste

—

RALY

=3

i
‘M_u..p.T_pc_..R.hR_..R
Manruéd“t Trage Consume Repair Reuse Recycle

D
Dispoge

The 3 Re mean. rapair # an itean |3 fixed and remaing the same

reuse = working pads extractad tor new use e.g. one working PC out of 2 dead PCs
fECyCie W exlrdet secondary raw maldiale .9, metals. glass, plasics alc.

Figure 4; Cradle to Cradle EEE Management System

The dominance of materials recovery rather than re-use of c-waste is not a uniquely
South Aftican phenomenon; this trend has also been seen in the EU, The EU (2001)
study on the employment effects of environmental policy looked at e-waste as a
particular case study and found that new c-waste dircctves were likely to create anly
2 800 new jobs across Europe, with an additional 2 000 jobs being created in related
activities. NGOs and development-based agencies such as the EPA suggest that this
figures would rise if e-waste recovery focused morc on re-usc than materials recovery;
however, enumerated rescarch and case srudies do not appear to exist.

In hypothesising that opportunities may exist to develop the re-use of e-waste in
South Africa, the role of international trade must be explicitly accounted for. Higher
GDP per capita levels in the developed world and high rates of technological
innovation are resulting in electronic and home appliances in these counities being
disposed of at an ever-increasing tate, as households and businesses upgrade their
cquipment. This has led to an increase in the volumes of sccond-hand goods being
exported to the developing wotld. The concept of digital and techno dumping is
becoming incteasingly impottant from an Aftican petspective especially, and the dui
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has put in place stringent controls to regulate such importaton. Despite these
controls, the economics of developing a local re-use industry in the face of cheaper
and often more technologically advanced imports may be difficult, On the face of the
limited data available, it does not appear as though this waste stream has substantial
Jub-creation potental in South Afriea at present, although this statement is made with
low confidence, given the limited information available. Re-use of non-e-waste does
occur, espectally informally in small township enterprises. No sutvey of this acovity
has been undertaken and hence we cannot cstimate the size or nature of the activity;
however, we would surmusc that it is relatively substantial.

5.5 Industrial waste

It was covisioned that thus report would consider reprocessing, re-use and genceral
tecycling of both domestic and industrial waste. However, the difficulty in obtaining
information related to domestic waste and the authors’ underestimaton of the
complexity of the matetial resulted in litde research being undertaken regarding
industrial waste, Some general points are made regarding industrial waste reeycling in
this section, but this work will be carried forward in a subsequent rescarch project to
the extent that a scoping cxcrcise shows ta exhibic a high level of job creation
potential.

Table 13 — Waste tonnage in South Africa by generator

Source Waste (‘000 tonncs per year)
Mining 377,000
Industrial 22 000
Power generation 20
Agrculture and forestry 20
Domestic and trade 15
Sewage sludpe 12
Total 466,000

Source: Lombard, 2006:2

Industrial waste should, from an economist’s perspective, be an important arca of
focus based on its volume in relation to domestic waste. As shown in Table 13,
mining waste 15 by far the largest category of waste in terms of tonnage, followed by
industrial waste, Reprocessing and re-use of waste from mining and industry,
however, fall within the category of internal recycling as opposed to post-consumer
and post-production recycling, which is external recycling. As such, these activites fall
within the operations of the waste generator and are accounted for in terms of
economic data collecdon for that industty and firms. To the extent that internal
tecycling incorparates some form of transactions with a third patty, its scale could in
principle be determined, Hlowever, to the extent that no external transaction occurs,
the accounting of these activities falls within the larger firms’ activities. As such, bar
using micro-cconomic surveys at a firm level, it s unlkely that we would be able to
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determine how many people are cmiployed in these activities. For example, if a large
mining house decided that in view of international commodity ptices it is worthwhile
to teclaim gold dust from old mine dumps, it would do so in-house, the economic
data rclated to these activitics would be reported under the general mining activity of
the enterprise and would not be distinguishable from data related to virgin mining. On
the other hand, if a motor vehicle parts manufacturer produced iton shavings as a
waste product from its production process, it is likely that these shavings would be
collected and returned to their iron supplier and off-set against futute purchases, For
smaller companies, such process waste could be sold to scrap metal merchants. Bither
way, the only way to cnumerate the size of the sector and its employment would be to
work on an indusery-by-industry basis to determine linkages hased on a survey. The
scope of such an undertaking would be immense,

Perhaps a better approach in light of these difficultics would be to identify ateas of
industrial recycling and re-use which appear as discrete ateas of activity and which are
undettaken by speciality firms. Tooking at this smaller sub-set of speciality recycling
and rc-usc, arcas of activity could be identified which might offer job-creaton
oppottunitics based not ouly on local endogenous growth, but also the potential to
export these services 10 other developing countries, and in a few instances, developed
countries, where a patrticular comparative or technological advantage exists. To some
cxtent this is what the CSIR (2000} survey and Bluepdnt study (2006) of the
environmental goods and services sector (TNGS) attempted to achieve. (verall the
studies found that within the EGS scotor, South Aftica tended to be more
competitive with respeel 10 services rather than poods and technology. They did,
however, identfy several niche markets where South Africa was intemnationally
competitive, based on historical activity related to the scarcity of water and dealing
with tnine waste. Niche tmatkets such as BioCOP copper leaching processes,
Bardenpho processes to remove nitrates and phosphates from domestic wastewater,
and mining reclamation and rchabilitation are particular examples. Local firms
specialising  in  this type of reeycling and re-use pgenerally already operate
internationally, but it would be intcresting to take these studies further and test the
growth potential of these activities, as the drive towards sustainable development
increases across the globe,
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6 Conclusions

This papet was never tntended (o be a definitive picee on the employtnent potential of
recycling and re-use 1o South Africa. Rather, it was an attempt to cstablish an
apptoach to thinking abow recycling and re-use as an industry and cconomic activity
rather than as merely an ad hoc acdvity undetrtaken by industry under duress from
government and environmentally conscious otganisations and households. To this
cnd we have shown that reeycling will be an important cconomic feature in future
industrial paradigms, such that entire economic systems will eventually need to morph
from lincar-based productdon models to closed-loop producdon modecls. In the
intetvening period, however, the speed at which the recycling revolution occurs will
be strongly determined by povernment policy, as market condidons have not yet
matured 10 a point where market forces will support intensive recycling. As such, the
growth of recycling asctivity and employment will be determined to a large extent
outside of the market. In tme, however, market forces will inctreasingly dive the
process and lead to new enterprises, new technologies, new occupatons and new
employment opportunitics of a scale possibly latger than the 20% century ICT
tevolution.

At a micro-ceonomic level we have been able 1o show the perversity of recycling
markets and how limited demand for sccondary materals and costly supply of
recyclates undermine endogenous growth, Remedial activity to ameliorate these
challenges 1s available but will require time, financial resoutces and most itnportantly
commitment from centtal government. First-mover advantages will be substantal for
those states which choose 10 make this investment early, but it is likely thar the
majotity of these oppormnities will be harnessed by developed nations which are
better positoned to make such an investment,

In South Africa it appears that government policy is in principle suppottive of a move
towards intensive recycling but that the agenda is firmly driven from a waste
management perspective rather than from the perspective of growing a potendally
new growth scctor. Policy reform in telation to recyeling is occurring and vadous
processes ate under way ta increase recycling, but this is commonly done with respect
to the recyeling of very narrowly defined specific materials and is largely influenced by
the ‘enlightened self-interest’ agendas of the large firms producing these matedals,
This approach will vield results for South Africa in the short run in terms of increased
tecovery rates and increascd recycling content, but does not necessaridy position the
sectar as a whole to grow to an intensive and competitive level in the medivm to long
termm.

In terms of understanding the job-creation potential of tecycling, the study has spent
much time explaining the limitation of data and information available, This limited
data is a function not only of systemic difficulties in enumerating these activitics
which are shared in all countries, but also of the lack of resources which have been
applicd to undertaking surveys and detailed studies. What has emetged from the
scanty data available is that much of the job creation related to recycling oceurs at the
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collection and sorting phase of the supply chain Reprocessing and composting
processes appear Lo be relatively capital intensive when recyclates are reprocessed into
the same product, such as glass cullet into glass bottles. The stoty appeats, however,
to be different when reprocessing generates raw martetials which are employed for an
alternative use. Tn thesc circumstances potentially high multipliers exist, such as when
plastic PET bottles are recycled into resins, which can then be uscd to manufacture
tracksuits and duvets. This is a recognised trend internationally, and as such
developing new markets for the alternative use of reprocessed materials is seen as an
important element in maximising the job-creation potential of recycling activities.

A second important finding related to the status quo of recycling employment in
South Africa is that it appears that the majority of jobs crcated are in the informal
sector (between 75 000 and 100 000), We belicve that this is a misleading finding,
skewed because of the difficulty of determining formal scctor employment
attributable to these activities. I the CSIR and Blueprint EGS studies arc o be
believed, anything from 100 000 to 500 000 people are employed formally in the EGS
sector. A substantial portion of these jobs must be related to recyeling, reprocessing
and re-usc goods and services, hence the perception created that most of the jobs in
this area are informal is probably incorrect. This assettion will be tested when a survey
of firms is undertaken in the second phasc of this project.

It is hoped that this paper has made some contribution towards determining a more
focused agenda for follow-on tesearch, On the basis of out current information and
data, nothing can be concluded, proposed or recommended other than a gencral
finding that sufficient job-creation potential has been identified as to make a further,
more detailed investigation of these actvities a worthwhile and useful investment of
ume and resources. Key issucs to be addressed in the follow-up rescarch should
include:

. ‘The size and scope of formal sector teptocessing, recycling and re-use and its
cmploymem sfartus,

. The size, scope and potential for growing the market for secondary materals,
not only as substitutes for virgin materials, but more importanty, from a job
creation perspective, the use of sccondary matetials in alternatve uses;

‘The size and scope of niche markets in recycling and re-use where South Africa
has a comparative advantage and how these niches can be grown and absorb
laboue:

. The potential of South African recycling and re-use in the sub-continent, given
that the local sector is more developed than our neighbouring states and that
tecyeling requires volumes to establish cconomics of scale, suggesting some
potential for South Africa as a regional recyeling huby;

. The role of technology in reeycling and re-use in decreasing costs, increasing
quality and suppaorting lsbour-intensive practices. Smdies would include
technologies such as matenal recovery facility options and capital equipment
development for small-scale recycling, as well as approprate technologies for

75



76

employment growth and development initiative

HSRC

recycling at developing-county scales rather than scales found in developed
CoOuntrcs;

The size, scope, scale and economics of informal sector re-use and its potential
for export; and

A study of the institutional landscape within which recycling occurs and within
which recycling palicy is determined. This is an area which we were unable to
cover in depth in this paper, but which will be a constraining factor if an
Intensive recycling agenda or growth of the sector is to be dealt with seriously.
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