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EXECUTIVE SUMMARY

Over thepast five years in South Africa, progressive science and environmental policies have been
developed to drive waste management practices up the waste hierarchy away from landfilling
towards reduction, reuse and recycling. It is recognised that innovatiefyding the development

and deployment of new technologies is required to enable such improved waste management
practices. Government recognisehe contribution of the South African waste sectmwards
growing agreen economy, moreover, it sees opporitigs for innovation, enterprise development

and job creation in this sector.

The Department of Science and Technology (DST) has recognised the needadmap to guide
waste R&D and innovation in support of a green economy and the national systemoweftion

(NSI).The Department has therefore initiated a process to develop a-yHar Waste R&D and
InnovationRoadmap for South Africg20122022)

Aims and Methodology

Phase 1 of th roadmap developmengntails assessing the status quo of wasteDRa#d innovation

in South Africa and has two stésks a Human Capital Developmeanalysis (separate repof)s
and exploringsector opportunities and constraints to waste innovatieibouth Africa (this report).
The aim of this subomponent of the pract is to identify current and required institutional,
legislative and financial mechanisms that will support a national waste innovation prograirirse
was achieved by means aftwo-prongedapproach which consisted of a desktop study of relevant
waste and innovationrelated strategies, reviews and reports, as well as interviews with key role
players in relevant public and private institutioms order toassess:

¢ Relevant institutionsi.e. key roleplayers and responsibilities

e Existing support mechasims, e.g. funding, technology evaluation, commercialisation

e Economic and legislative constraints, gaps, opportunities for technology development and
innovation

Brief summary of waste innovation and the National System of Innovation

The primary law regulating waste management in South Africa is the National Environmental
Management, Waste Act, 20Q8ith the Department of Environmental Affairs (DE&)the national
custodian of waste management in South Africa. Thle of DSTs to swport government and
industry throughdirectinginvestment in scientific knowledge and technology developnvenich, in

this casewill lead to an improvement in the way waste is managed. Current science and technology
development support mechanisms thatSID can employ towards this aim includes research
programmes (grant funding, research chairs, centres of excellence), human capital development
(studentships, internships) and technology investment throagbnciesuch as NRAJA

Innovationis seen a2 yS 2F GKS 1S@ RNAOGSNB 2F {2dziK-! FNROI

and commoditypased economy to a valemdding knowledgéased economy and can be the

oAl reports are available on the project websitéttp://www.csir.co.za/nre/pollution_and_wastedaste_

innovation.html
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GSKAOES (G2 FTOKAS@OAY3I 3F20SNYYSyildQa 3F2Ffa R2F &SN
global competitiveness

Waste innovation requires a complete reform of the whole waste generation, collection and disposal
process, with a move away from disposal of waste to landfill. There is currently a small national
investment in waste R&D in StuAfrica. While no national figures exist, it is estimated that current

waste R&D investment in South Africa is <Od&®the total waste sector turnover of R10 billion.

While the waste sector is recognised as being able to make an important contributiSouth

I FNAOF Q& SO02y2YAO INRSGK YR ySég 220 LRGSYGAlf X
focused waste innovation programmes or incentives in place to stimulate technological and non
technological innovation. The lack of informationon ®& F SOGA Sy Saa 2F b{L Ayai
funding initiatives, and their particular application within the waste sector, highlights that there is no

way through which to measure the performance or impact of different financial incentives on the

NSI, vinich makes policy development and corrective action in the system difficult.

Constraints, gaps and opportunities to waste innovation
The main constraints, gaps and opportunities to waste innovation that were identified based on
interviews with key wastenanagementand/or innovation role players in the sector centred around
seven themes These include:

e legislative

e economic and financial

e institutional

e behaviour and perceptions

e infrastructural

¢ information sharing and collaboration, and

¢ human capital develpment

Cutting across these issues, are seven prominent aroig themes, which challenge waste
innovation in South Africa. These include:

e aneed for commumiation coherence and inclusion

¢ enhanced policing ahenforcement

e skills and capacity developent

e streamlining and harmonising of cumbersome processes betweemwatinih government

departments
e improved support for innovatiorand
e more accessible andting poverty reduction support

Many of these challenges to waste innovation are not uniqu8dath Africa, as discovered through
a review of similar waste innovation strategies and roadmaps for Europe and Australia.

Concluding Thoughts

Key to the development of new models for sustainable waste management is the creation of
infrastructure, preconditions, instruments, and an institutional context in which all actors can
perform their partnershigunctions in an optimal manner.
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Through theestablishment of a waste RDI roadmap, DST can contribute to addressing some of the
identified shortcomings in the context of the waste secarticularly:

including the private sector meargfully in the innovation system

identifying sectoral prioritie$or innovation with directed investment and support

strengthening governance systems by putting mechanisms in place to overcome current
governancechallenges to waste innovation

strengthening human capital in the waste innovation sector through formaldmcapacity
development programmesind

supporting small enterprises and the informal sector through the NSI as a crucial part of a
national waste innovation programme.

In order to develop waste innovation in South Africa, waste needs to be purposkiigbted by
government as a national priority by providing strategic direction, a collaborative context and
focused funding/incentives, all of which are currently underdeveloped.
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1 INTRODUCTIONAND BACKGROUND

Therecentenactment ofscience and environmental policy, such as Department of Science and
Technolog® &ST 10-year plan (DST, 20Q7)he Global Change Grand Challenge Research Plan
(DST, 2011and theNational Environmental Management: Waste Act (Act 59 of 20R8)A, 2009)
has led to a number of requirements for bothe public and privatesector in terms of the
management of wastein South AfricaThe need tanove waste management up the waste hierarchy
away from landfilling towards minimisatipmeuse and recyirig calls for new ways of doing things,
for new technologiegfor innovation

1.1 Strategic alignment

The planned 10year Waste RsearchDevelopment andinnovation (RDIRoadmap is strategically
aligned with a number of national government policiddowever, two very relevant policy
documents that the DST aims to support through thadmap arehe:

¢ Global Change Grand Challenge

¢ National Waste Management Strategy

1.1.1 Global Change Grand Challenge

The Global Change Research Plan (GCRP) (DST, 2011) identifies four majatticrpdsiowledge
challenges which need to be addressed in ortieachieve the goal of the Global Change Grand
Challenge (GCGC), of enhancing scientific understanding of global change, developing innovations
and technologies to respond to global change, and understanding the social context within which
solutions willhave to be implemented.

These four challenges includelnderstanding a changing planet; Reducing the human footprint;
Adapting the way we live; and Innovation for sustainabiM¥ithin each of these four challenges,
eighteen (18) key research themes arglentified. This waste RDI programme directly addresses
three of these research themes, namely B1: Wastrimisation methods and technologies; B4:
Doing more with less; and D4: Technological innovation for sustainable-soglafical systems; but
alsoindirectly addresses a number of the other research theriége WastdRDIRoadmap therefore
builds upon what has already been endorsed through the GCGC process.

1.1.2 National Waste Management Strategy

The National Waste Management Strategy (DEA, 2@ldljnes eight (8) specific goals to be

achieved by 2016The DST recognises the contribution it can make in achieving these goals, in

particular:

e Goals 1 & 3¢ waste minimisationreuse and recyclingrovides considerable opportunities for
research, inngation and technology development and implementation; especially technologies
appropriate for South African condition8y developing innovations to address waste

2 e . .
Goal 1- Promote waste minimisation, rase, recycling and recovery of waste.

Goal 3- Grow the contribution of the waste sector to the green economy.
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minimisation, redza S I yR NXO2@SNE GKS 5{¢ OlFy O2yiNROd
contribution to the Green Economy¥Vaste minimisation is also recognised as an area for job
creation in South Africa, given labour intensive technology options.
e Goal 8 ¢ scientific methods to integrate waste management is also aligned to goahd.
Integrated Waste ManagementPlan (IWMP)if based on sound scientific principles is the only
way to achieve sustainable development in the long.
e Goal 7¢ bioremediation is an important aspect of contaminated land rehabilitatibine DST
can use this to stimulatehe bioeconomy as microbes and enzymes make good catalysts for the
breakdown of pollutantgaligned with a national bioeconomy stratégy

LG A& Ay (GKS | 02@S OXyried Bnil requiked institdtisnkl anecNaBisds hli 2 v
support wastdnnovatiort A & LINBOuSpuNRLBf ®Phaseil Statds Quo Assessment of the DST

LINE 2 S O A Naiiohal W&tR Research and Development and Innovation (RDI) Roadmap for South
Africa: In support of a Green Economy and the National System of Iromgvai

®  Goal 5 Achieve integrated waste managemeasianning.

Goal 7- Provide measures to remediate contaminated land.

2|Page



A national waste innovatioprogramme for South Africa: Phase 1 Status Quo Assessment

2 METHODOLOGY

The DST has initiated a process to develop-g#eHd waste R&D and innovation (RDI) roadmap for
South Africa. Phase 1 of this process entails assessing the status quo of waste R&D and innovation in
South Africa and has two stthsks:a Human Capital DevelopmefiiCD)analysis DST 2012a, b) ¢

and exploringsector opportunities and constraints to waste innovatiom South Africa (this
report)’. The aim of this subomponent of the projectis to identify current and required
institutional, legislative and financial mechanisms that will support a national waste innovation
programme This was achieved by means of:
An hstitutional assessment, i.e. key rgiayers and responsibilities
Reviewof existing support mechanisms, efgnding, technology evaluation, commercialisation
Review ofeconomic and legislative constraints, gaps, opportunities for technology development
and innovation

A two-prongedapproach wasadopted to ascertain the opportunities and constraints to waste
innovation in South AfricaThisconsised of a desktop study of relevant wastand innovation
related strategies, reviews and reports, as well as interviews with key role players in relevant public
and private institutions.

This reportcommences with drief situational analysis of the South Africaraste management

sector (Section3) which overviewsi K S

a SO0 2 NDa; lotaS\itabtd gerfeith Yolbimez NJ|

waste seabr institutions and their roleshe employment potential, capacity and skills gaas well
asthe current situation on waste innovatiaechnologies/processesnd patents.

Section4 explores theNational System of InnovatiofNSI). It assesses the various institutions in the
NSI framework and their responsibilities, as well as existing support mechanisms to innovation. |
presents findings of reviews of the NSI: key challenges are highlighted, which include constraints and
gaps regarding governance and coherency between government departments (spanning legislative,

policy and institutional issuesYi K S

LINR @ (& andi BeBaviduNXegardingRinnovation

(including adaptation to policy, issues around partnering and patenting implications); and from the

reviewera Q NBO2YYSYyRIGA2yas

2 L2 Nl dzy A GASa

FNB 2dzif Ay

Section5 presentsthe constraints,gaps and opportunities to waste innovatiobased on the views
of key role players in thevastesector. From the interviews, seven main themes crystallised around

challenges andpportunities forthe sector namely:

legislative,

economic and financial,

institutional,

behaviour and perceptions
infrastructural

information sharing and collaboratioand
human capital development.

4

All reports are available on the project websitattp://www.csir.co.za/nre/pollution_and_wastevaste_
innovation.html
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These themes are used to structure the discussion on current constraints, gaps and opportunities to
waste innovation in SouthfAca.

Section 6provides recommendations for addressing the challenges within the NSI and for addressing
the crosscutting issues identified through engagement with key stakeholders.

2.1 Definitions
2.1.1 Waste

C2NJ 0KS LizN1J32aSa 2F (KAA& LAasHetNd NatioGaEEnirda@ent® ST A y A (
Management: Waste Act (RSA, 2039dopted

WYY | aears 8n@ substance, whether or not that substance can be reducederk recycled and
recovered
a) thatis surplus, unwanted, rejected, discarded, abandoned or disposed of;
b) which the generator has no further use of for the purposes of production;
c) that must be treated or disposed of; or
d) that is identified as a waste by the Minister by notice in thazete, and includes waste
generated by the mining, medical or other sector, but
i.  abyproductis not considered waste; and
ii.  any portion of waste, once resed, recycled and recovered, ceases to be waste;

This definition is however qualified for the purposéstlee waste RDI roadmap, to include mining
waste and power generation waste (where significant opportunities for beneficiation exist), but
exclude municipal wastewater, which is being addressed through a separate DST initiative.

I by4lUNP RUzOviSY uifsiiance thad is produced as part of a process that is primarily intended to
produce another substance or product and that has the characteristics of an equivalent virgin
product or material.

Yeneralwast® YSIFya gl adsS (KI G RBa3aid ontirdat td G2adtSor tb fie A YY SR
environment, and includes domestic waste; building and demolition waste; business waste; and
inert waste.

Hazardouswast® Y St ya Fye ¢gladsS GKIaG O2ydGrAya 2NBFYAO
may, owing to tle inherent physical, chemical or toxicological characteristics of that waste, have a
detrimental impact on health and the environment

2.1.2 Innovation

Innovation may be defined as the capacity to generate, acquire and apply knowledge to advance
economic and sdal purposes. It includes both the search for frontier technologies driven by
research and development (R&D), as well as the forms of learning and adaptation that might be
market led or socially driven (DST, 2012)r the purposes of the waste RDI roagmanovation
includes both technological and noetechnological innovation, as defined in the South African
Innovaion Survey of 2008 (HSRC, 201tlincludes varying degrees of novelty from world first, new
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to South Africa, new to the sector, and newtte firm. While there are institutions and systems to
support innovation in South Africa, it is recognised that there is room for improvement in
comprehensively covering the whole innovation chain, and coordination among the support
institutions (DST, 2009With an emphasis on moving South Africa towardsraen Economythe

South African waste sector has been recognised as one which provides opportunities for innovation,
enterprise development and job creation.

2.1.3 Waste Innovation

Waste innovatiorrequires a complete reform of the whole waste generation, collection and disposal
process, with a move away from disposal of waste to landffitequires thinking differently about
waste and recognising its potential as a renewable resource that prowge®rtunities for
beneficiation, rather than as an unwanted product that requires treatment and disptgaste
innovation must start with minimising waste (and minimising the hazardousness of waste) through
cleaner production mechanismBigurel).

+ SUSTAINABLE CONSUMPTION
AND PRODUCTION

+ OPPORTUNITIES FOR NEW

SYSTEMS AND TECHNOLOGIES
- Waste-sorting facilities

- Thermal depolymerisation

- Bio-fuel

- Bioremediation

- Gasification

- Waste-to-energy

- Waste-to-fuel

—> + HAZARD REDUCTION

LANDFILL - REDUCED RELIANCE
ON LANDFILLS

Figurel: Opportunities for waste innovation (adapted from Enviroserv, 2012)

® AgreeneconomisRSTFAYSR 068 G(GKS ! yYAGSR bliA2ya 9YPANRBYYSYyd t NBINI
S

humanwelo SAy 3 yR a20Alft SldAadGes gKAT AAIYATAOLYy Gt & NBRdAzOAYy
Africa, the first green economy summit to@lace in May 2010, and there the President made the statement that
{2dziK ! TNAOF KFa Wy2 OK2A0S8SQ o6dzi G2 RS@St2L)J 1 INBSYy S02y?2
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3 SITUATIONAL ANALYSISSOUTH AFRICAN WASH SECTOR

3.1

Key Legislation

The Gonstitution (RSA, 1996accords allSouth Africanghe right to an environment that is not

harmful to healthowell-6 SA Yy 3 d ¢ KA &

LINEP GAaAzy Aa GKS ol ara

regulations.The South African wastgector has seen a significant change in the policy landscape
over the past 10 yeard-i{gure 3. Waste management in South Africa is guided by the White Paper
on Integrated Pollution and Waste Management (IP&WRIFA, 2000}he National Environmental
Managment: Waste Act, 2008 (RSA, 20QEM:WA)and the National Waste Management
Strategy (NWMSPDEA, 2011)

| I ! ] 1 1 1 ] 1 1 1 I 1 ] | 1
Drafting, promulgation and amendment of waste legislation 1
e —————————————————————————————————— ettt >|
" Alternative policy instruments d ¢ x . !
1 1 1 | 1 ! > 1
| » | | | | —— —— — — — —— —— —— — >1
1 1 1 1 1 1 1 ' 1 ' ' ] 1 1 1 ] 1
In addition, the following policies for 2011/12 are currently in DRAFT : ! ! : ! ! ! ! ! !
1. Standards for storage of waste (2011) : : ! : : : : ! ! :
2. Standards for extraction, flaring or extraction of landfill | " : | | | ( : : 1
3. Gas(2011) 1 1 I 1 1 | 1 i 1 |
4. Standards for scrapping or recovery of motor vehides (2011) ' 1 ) I \ ' M ' 1 |
5. Norms and standards for remediation of contaminated landand f 1 | 1 1 | | | | |
6. soil quality (2012) | 1 | | | 1 1 | 1 I
7. Regulations for site assessments and reports (2012) 1 | ' 1 | 1 | 1 Policy 1
8. Health care risk waste regulations (2012) I 1 1 | | 1 1 1Refuse removali
9. Draft Standards for validation ofthe treatment efficacy and operation of | | I | | | Waste I services: 1
non-combustiontechnology for the treatment of HCRW (2012) : : : : : : Act : Indigent :
- | 1 | 1 I 1 | | I | M%B‘Q’[gi |
ECA - Environmental Conservation Act ! ! | ! | ! ! I Waste Tyre ! ) |
Els — EconomicInstruments ! ! ! | | ! ! ! Regulations ! 2m
IP&WM - Integrated Pollution and Waste Management ! ! ! ! I Permitting ! ! ! . ' NWMS
NEMA - National Environmental Management Act : : : : : function : : Draﬁ‘}\/aste : : :
NWMS - National Waste Management Strateqy Gauteng Waste transfer S L
NWMSI - National Waste Management Strategy : : : Regulgtions : f“g : : Information | : Municipal
Implementation i " i : ; X - , Reguiations | , Waste Sector
MoA — Memorandum of Agreement I 1 I i | Draftpolicy | | | Plan
T T T T T 1 NEMA i NEMA I Els 1 | 1 1 | 1
! ! ! ! ! | Amendment | Amendmeni | . i | ~PlasticBag i
I 1 1 | | 1 1 1 1 Glass 1 1 Regulations | prat\Waste 1
| ! 1 ' | ! 2 1 1 Mo : ! ! ! | Classification !
1 | . _| 1 1 1 lastic 1 ) L o 1 Asbest I ! Regulations 1
! | Minimum 1 1 " MoA 1 AirQuality \ Regzilaati?)is ; ’ ! :
: ! Requirements | ! A : : A'Iit ! : : : ! . !
i 15 Plasticbag__; : \ | i Domestic
[ 1 ! 1 1 a_~ .1 SAWaste Policy 1 1
| i | NWMS | Declaration 1 leyy Green S(;‘orplons‘ Information | Thermal | C"’l‘faﬁ_‘" I
1 | i 1 1 1 1 L § | 1 1 ollection 1
: ' WaterAct | _— | . | : H Sysltem | Treat|ment | Standards |
I i 1 i _White Paper™, I ECA I oNwms ! | 1 I 1 1
ECA Constitution 1 NEMA— T IP&WM 1 1 Amendment 2 | 1 1 | 1 | 1
| | ] 1 | ! ] | | ] | 1 | 1 1 1
T T I T T T T T T 1 T 1 T T 1 1 T
1989 1996 1998 200C 2002 2004 2006 2008 2010 2012

Figure2: Changing waste policy landscape $f\(adapted from Godfrey & Nahman, 2008)

The primary law regulating waste management in South AfritEM:WA Among the objectives of
this Act are:
e Minimising the onsumption of natural resources
e Avoiding and minimising the generation of waste and reducingysieg, reycling and
recovering é waste

e Promoting and ensuring the efféece delivery of waste services

The successful implementation of these goals largely dependshein translation into policy,
strategy and legislation (including municipatbws).
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In addition to the NEM:WA, maumber of additionahationallawsand international agreementalso
govern the waste sector, including:

e Hazardous Substances Act (Act 5 of 1973)

e Health Act (Act 63 of 1977)

e Environment Conservation Act (Act 73 of 1989)

e Occupational Health and Safety A&tt 85 of 1993)

e The South African Constitution (Act 108 of 1996)

¢ National Water Act (Act 36 of 1998)

e The National Environmental Management Act (Act 107 of 1998)
e Municipal Structures Act (Act 117 of 1998)

e Municipal Systems Act (Act 32 of 2000)

¢ Mineral andPetroleum Resources Development Act (Act 28 of 2002)
e Municipal Finance Management Act (Act 56 of 2003)

e Air Quality Act (Act 39 of 2004)

Relevant international agreementghich South Africa has signed/ratiffednclude-

e Convention on the Prevention dflarine Pollution by Dumping Wastes and Other Matter, 29
December 1972 (London, Mexico City, Moscow)

e Multilateral Agreement on the Control of Pollution of Water Resources in the South African
Region, 21 November 1985

e Conventionon the Controlof Transboundey Movementsof Hazardous Wasteand their
Disposal, 22 March 1989 (Basel)

e United Nations Framework Convention Climate Change, 9 May 1992 (New YdZionvention
On Biological Diversity, Opened For Signature At Rio De Janeiro On 5 June 1992

3.2 Waste generation in South Africa

A number of studies have been undertaken to quantify the tonnages of general and hazardous waste
generated in South AfriéaAccording to the 2 and 3° national waste baseline studiesé total
amount of waste generated iBouth Africalexcluding mining wasterose from about65.4 million
tonnesin 1997(DWAF, 2001 about 108 million tonnesin 2011 (DEA, 2012)his waste ma be
classified as general amézardous.

Most of the general waste is generatedtive two urbanhubs ofGautengand Western Capédata
for 2011 shows that & of thegeneral waste was generated in Gautenghich § significantly
higher thanthe next highest producer, the Western Cape8%oof the total (DEA, 2012)

All treaties and conventions searchable at http://www.dfa.gov.za/chiefstatelawadvicer/treatysection.html

These includehe official 1991, 1997 and 2011 baseline studies (DEAT, 1991, DWAF, 2001, DEA, 2012), the Purnell
research paper for the NWMS (DEAT, 2009) and the National Environmental Outlook RepoP81(T Is®outh Africa
EnvironmentOutlook (SAEOQ) project,usderwayand due for completion around March 2013

Due to a change in the classification of waste, the 2012 National waste baseline study did not include miningovaste.
allow for comparison with the 1997 baseline figures, these tonnages are removed whertingptotal waste
generated in 1997.
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Figure 3. Estimates of general waste generation in cubic metres by province 1997 and 2010
(National Treasury, 2011

In 1997South AfA O pefcapita production of waste stood at 0.7kg per day (DEA, 2012a) which
comparable to typical figures for developemuntries (DWAF1997f. The &' National Waste
Baseline (DEA, 2012) shows that this has increased to an average per capita production of 0.96 kg
per day, with generation rates ranging between 0.19 kg per day in North West and 2.08kg per day in
Gauteng (EA, 2012)Figure3 compares the quantities of general waste generated by province for
1997 and 2010.

The ¥ national waste baseline study indicates that the majo{@§%)of general waste is potentially
recyclable (Figure 4) This provides significant opportunities for reduction of waste to landfill and
associated innovation opportunities.

General waste composition, 2011

Tyres
1%

Plastic Non-recyclable Municipal
6% waste

0,
Paper 34%

%

Construction and demolition ;
waste Organic waste

21% 13%

Figure4: Preliminarywaste compositionfor general waste, 2011 (percentage by mas®xcluding
GW99(¢ Other, which is mainly biomaswaste from industrial sources|DEA, 2012)

o According to the World Bank, the global MSW avenagjecapitais 1.2- 1.4 kg/day. Developed countries generate well

above this average, for example the USA with 2.1kg/day and Australia with 1.9kg/day. The cahtvenage for
Africa is 0.65kg/day.
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There is also an additional 5 million cubic metres of hazardous waste generated annually, most of it
in Mpumalanga and KwaZulu Natal provinces where the miningfentitiser production industries

are concentrated. In 2011 hazardous waste disposal quantities for Mpumalanga province alone was
nearly 2.25 million tonnes, nearly half of which was slag (ferrous metal and other slag). Mining waste
constitutes the largesproportion of solid waste (over 70%) followed by pulverised fuel ash (nearly
7%). In comparison the other wastes are far less, being 6.1%, 4.2% and 3.6% respectively for
agricultural, urban waste and sewage sludge (DEA, 2012a).

3.3 Waste sector institutions and roles

The Department of Environmental Affair®EA is the national custodian ofvaste management in
South AfricaHowever, dher government departmentslso have specifiavaste responsibilities as
dictated by their mandatesThese departments are spprted by a number of parastatals amdn-
government stakeholderslablel1 provides an overview of the waste sector stakeholders and their
roles, andhese are further described igections3.3.1to 3.3.5

3.3.1 National government

As national custodians of waste,etiiunctions of the DEMclude development of policy, strategy
and legislation, coordination, enforcement, dissemination of information, participatioappeals,
authorisations, monitoring, auditing and review, and capacity buil{idgA 2012b)

The wastesector related responsibilities of other national departments include:

e Department of Cooperative Governancand Traditional Affairs (CoGTA) responsible for
municipal service delivery, encompassing waste services planning, delivery and infrastructure.

o Department of Trade and Industrydti) ¢ broadly responsible for industry regulation and
development of norms and standards, applying relé\tagislation, development of markets for
recycled products and supporting SME development.

e National Treasury¢ financial regulation and overseeing budgetary allocation for waste
management at national level.

e Department of Water AffairdDWA)¢ protection of water resources, and the effects of waste
management practices. Collaborates with DEA in waste disposal licensing.

e Department of Mineral ResourceOMR)¢ mining sector waste that may not be covered by
the Waste Act.

e Department of Health(DoH)¢ regulaing health care risk waste and treatment facilities and
providing relevant advice to DEA.

o Department of Agriculture, Forestry anBisherieg DAFFY, guidelines for agricultural waste.

o Department of Energy, energy from waste and related emissions trading.
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Tablel: Stakeholders and their roles®

Government ‘ Industrial and professional services
Associations/ Waste
Provincial Local organisations NGOs | contractors Industry  Consultants ~ Suppliers Academia

National

Policy development

Setting standards & targets

Advisory, regulation

Inspection

Authorisations

Waste service delery/disposal

Planning

Information sharing

Capacity building

Awareness raising

Clean up campaigns

Watchdogs

Reclaimers, collection

Recycling

Treatment/safe disposal

Design, construction

Monitoring, auditing

Suppliers: equipmnt/materials

Research and Development

®Based on DER2012a:Table 2: Main players in the South African Waste Sector
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As custodian of the national waste RDI programnhe, tole of DST is to provide government and
industry withthe appropriate scientific evidence batigat will lead to an improvement in the way
waste is managed. This can be achievedipporting science and technology development through
available DST and supporting agency (National Research Foundation @dRRdldgylnnovation
Agency (TIA)) mechanisms e.g. research programmes (grant funding, research lulnaias) capital
development (studentships, internshipgndtechnology investment.

3.3.2 Provincial government
Specific wastgelated functions carried out by Provincial Government incluRIEA, 2012
e Development of provincial environmental implementatiokaps.
e Assisting where necessary, with drafting and reviewing of the-dgeseration municipal
integrated waste management plans.
e Monitor compliance with provincial implementation plans and intervene if necessary.
e Develop provincial guidelines and standis
e Develop and enforce provincial regulations for general waste collection, and support local
government in the implementation of waste collection services.
e Act on environmental hazards as required.
e Ensure that all industries have access to appropriaste disposal facilities.
e Quality assurance of the Waste Information System.
e Ensure waste minimisation and recycling, and promote voluntary partnerships with industry.
¢ Regulation of hazardous waste transporters, and hazardous waste collection fagilities
e Supporting DEA in planning centralised waste treatment facilities.

3.3.3 Local Government

The Constitution assigns waste management services to local government i.e. refuse removal, refuse
dumps and solid waste disposal (RSA, 1996). Section 84(1) of the Municipal Structures Act specifies
the functions and powers dalistrict municipalitiegegarding solid waste disposal as: determination

of a waste disposal strategy, regulation of waste disposal, disposal sites and facilities for more than
one local municipality in the district

Local municipalities and Metropolitan municipalitiesre responsible for providing waste
management services including collection and disposal facilities, specifically:

e Compilation and implementation of general waste management plans;

e Public awareness campaigns;

e Collection of data for the Waste Information System;

e Waste cdlection services and management of waste disposal facilities, and

e Ensuring waste minimisation and recycling initiatives.

3.3.4 Private sector

The private waste sector is a diverse one, ranging from industry (as generatorsmutessos), to

private wastecompanies (specialising in collection, transportation, storage, separation, treatment,
reprocessing, and landfilling), to waste consultants, and equipment supplibese functions are
performed under various contractual arrangement8akeholders mentioed options ranging from
purely commercial to exclusive arrangements to deliver specific municipal services. Private sector
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companies generally belong to numerous associations and organisations representing their interests.
Some otthese groupings are list inSection 3.3.5

3.3.5 Waste associations, NGOs and research organisations

Both the private and public sector are supported by many sector associations and organisations
performing networking, information sharing and capacity building functions (DEA 20IBbje
include:

¢ Institute of Waste Management of Southern Africa (IWMSA);
¢ National Recycling Forum;

¢ Recycling Action Group;

e Recycling Industry Board,;

e PET Plastic Recycling Southcafr

e Packaging Council of South Africa;

e Paper Recycling AssociationSufuth Africa;

e PlasticFederation;

o ElectronicWaste Association of South Africa.

Addtional support is provided bpcademia and science councils (CSIR, HSRCyoMemmental

organisations (NGOs) and community based organisations (CBOs) play an impagaint the
sector in awareness raising, as wathbgs, implementers and trainers.

3.4 Value of the South African waste sector

While no waste sector audit has ever been undertaken j
South Africa, e sector is estimated to havan annual
turnover of R10billion ($1.2b) (DEA, 2009a), with the two T eiue, Sl foree, valosg
largest private waste companies having a combined tot employment opportunities within
revenue for 2009/2010 financial year of Rbillion™. South | the South African waste sectoft
I TNAOIFI Qa4 DNRaa 52VYS8a [TQL@I"[G’[ aflr is recommended that thisbe | 0 G KS
2009 wa R1,782villion (StatSA, 2010), suggesting that thq undertaken as part of th@hase 1
South African waste sector contributes approximately 0.56 Waste RDI Roadmap.
G2 {2dziK ! TNAOIQa D5t ® ¢KS ——~ezor~orzy——=F (KS
private waste sector (in terms of revenue) is unknown,

however figures would suggest thahe majority of the revenue in within local government,
responsible for domestic waste collection services. There is no information available on the capital
value of waste collection, reuse, recycling, treatment and disposal infrastructure in South Afric

To date, no comprehensive sectd
analysis has been undertaken

It appears that the South African private sector is very innovative, with the South African business
expenditure on R&D (BERD) being close to 60% of the gross domestic expenditure on R&D (GERD)
(DST, 2012) This is one of the highest proptions in developing countriegDST, 2012). However,

when it comes to waste R&D and innovatiohete is currently azery small investment While no

! CompanyAnnual Reports
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national figures exist, it is estimated that current waste R&D investment in South Africa iS%«t¥.5%
the total wastesector turnover.There is no information available on the split in private and public
sector investments in waste R&D in South Africa.

3.5 Employment potential, capacity and skills gaps

Waste management legislation, while having an environmental protedtased philosophy, is also
RNAGSY o6& D2@SNYYSyidQa LINR2NRGef mding @ahe waStNE I (A 2 y
hierarchy, job opportunities are recognised in areas of waste collediiansfer, separationreuse

and recycling. Government interds to implement measures to strengthen and expand the waste
economy, generate and sustain jobs, and formalise existing jobs in the waste economy. The National
Waste Management Strategy has set the target 0080 new jobs in the waste sector and 2600

addtional SMEs and cooperatives delivering waste services and recycling by 2016 (DEA, 2011).

3.6 Innovation in the waste sector

The innovation potential in the waste sectw influenced bymany factors includinghe national
system of innovationenforcementof legislation, and availability of funding suppoiVhile there is
much being done in South Africa around reshnological or social innovatibh e.g. informal
collectors, or mdigenous knowledge of waste management practices within communities
following sections focus specifically on technological innovation in the waste sector.

3.6.1 South African waste patents

A patent search was undertaken ebtaininsight in the wasteechnologysector in South Africa. The
keywords WasteQ @efuseQand WastewateQwere used to search patents that were registered in
South Africa over the last five years, that is since July 2007. The total humber of hits for granted
patents was 174 for South Africa, with none pending. Comparable numbers using the sanfe sear
criteria are listed inTable 2. Taking the total number of granted and pending patents, SA is
comparable to Brazil but lagsehind India and Austrial. However on a per capita basis SA does
much better, coming second to Australia, which with its small population does much better.
However, a similar search of waste and wastewater patents granted in South Africa over the period
20062010, showed thabnly 14% of theegistered patentsvere South Africa. The majority of the
waste and wastewater patents registered in South Africa were lodged by internatmaiaht
holders including Europe @19, USAZ7%), Australia/New Zealand.0%9, UK §%9, India 6%). This
highlights the competitive international R&D space in waste and wastewater technology
development.

12 Estimated current allocaions to science councils and universities in support of waste reseanchddition, the

majority of investment in waste R&D appears to be-fgfided (DST, 2012c).
3 Nonttechnological innovation is poorly documented in the South Afrigaste sector
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Table2: Wasterelated patent data for selected countries

Country Patents Patents Populatiort* Permillion
granted pending (millions) population
South Africa 174 0 50.59 3.52
India 187 581 1240 0.62
Brazil 37 209 196.7 1.25
Australia 320 241 22.6 24.82

Of the 174 SA granted patents, 46% are related to wastewater and other issues including nuclear
waste and air pollutiorand are not considered furthegiven the focus of the Waste RDI Roadmap
The remaining 54% were examined further in terms of the keywassslin their titles. A plot of
frequently used title keywordgFigure 5) shows that$uelQwas most often mentioned (39% of
registered waste patents), followed bYcineratioQand ¥ombustiorQ Yecycling ¥naerobic
digestiortand Byrolysi©QWithout examininghe abstracts of each patent it would be misleading to
attach too much value to this indicative classification, other than to highlight an apparent emphasis
on thermal treatment technologies with energy recovery (78% of registered waste patents).

pyrolysis, 9%

anaerobic, 9%

Figureb. Technology types mentioned waste patent titles

Figure6 provides an indication of the split according to category of wasteed on thepatent title
keywords Refusgtypically used to refer to municipal wastappears most frequently at 38%, with
mining/mine next at 33%. Théazardouscategory is obviously adniguous as it can encompass the
other categories, andhedicalwas the least frequently mentioned keyword at 10%.

Information such as the above can assist in assessing whether waste innovation is in tune with the
magnitude and priority of the respective wste streams For example while mining and power
generationwastes are by far the largest quantity waste generatedn South Africa, the proportion

of patents although respectable at 33%pes not reflect thigrend. However, the South African
patent seach results do reflect the current global trends in technology development, with a move
towards energy recovery from municipal waste streams and thermal treatment of general and
hazardous waste (with energy recovery).

*World Bank (2011)
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medical, 10%

Figure6. Categories of keywords describing wastes in the patent titles

Again the analysis of the keywords is only indicative as there are no rules for use of keywords in
patent application and applicants may use very different words to describe the same process of
technology.

3.6.2 Emerging technologies in South Africa

A rudimentary assessment of emerging waste technologies replacing landfilling in South Africa,
based on those mentioned during the interviews with stakeholders, are givEalle3.

Table3: Waste treatment technologies mentioned by stakeholders in interviews

Technology mentioned Brief description ¢ waste treatment application
Biological processes
Anaerobic digestion Fermentation of organic waste in the absence of oxygen to produce biog

mixture of methane and carbon dioxide in the ratio approximately 2:1. Leay
stable sludge that can hesed as manure. Biogas can be used direct for pro
heat or in engines for transport or power generation. Can handle a lin
range of biomass materials.
Fermentation Aerobic biological process typically utilizing yeasts used to produce for exz
ethanol or methanol from organic wastes. Releases carbon dioxide and |
sludge. Can handle a limited range of biomass materials.
Composting Composting is the biological decomposition of biodegradable solid waste u
controlled predominantly aerobiconditions to a state that is sufficiently stab
for nuisancefree storage and handling and is satisfactorily matured for safe
in agriculture™

Thermal processes
Plasma converters Very high temperature (6 00C to 10 00€C) decomposition of waste tiis
elemental constituents, able to handle a wide variety of wastes, organic
inorganic. Uses plasma torches, produces syngas (mixture of mainly c
monoxide and hydrogen), exhaust heat and slag. Syngas and heat can b
to generate power, and a can be converted to useful by products, typic:
construction materials.
Incineration Burning of combustible waste in air to produce energy and ash, releg

15 http://www.unep.org/ietc/informationresources/solidwastemanagementpublication/tabid/79356/default.aspx
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Technology mentioned Brief description & waste treatment application

carbon dioxide. The heat energy released may be used for power gener
Will not handlemorganic components such as metal and glass.

Gasification Breakdown of solid organic waste in a controlled supply of oxygen to 1
syngas. The gas can be used in engines, process heat, or as an in
chemical feedstock. The process can handle aombss materia®

Pyrolysis Thermal decomposition of solid organic waste in the absence of oxyge

produce char, pyrolysis oil and syndas.

The number of interviewed stakeholders who mentioned each of the technologies is shéiguie
7 . Anaerobic digestion (also referred to as biogas, landfill gas by stakeholders) and incineration (also
termed combustion by stakeholders) wettee most widely mentioned, followed by composting and

pyrolysis.
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Figure?. Stakeholder mention of specific technologies

Most of the processes cited ihable 3 and Figure 7are wasteto-energy technologies, a popular

topic internationally (as reflected in the patent search).

While the result&igfire 7do not

necessarily reflect the uptake and ptlementation of technologies in South Africa, they do reflect
the current level of awareness and discussion around technology options and opportunities in SA

16

http://www.biomassinnovation.ca/pdf/factsheet_Juniperymlysis&Gasification.pdf

http://www.foe.co.uk/resource/briefings/gasification_pyrolysis.pdf
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4 THE INSTITUTIONAL FRAMEWORK AND SUPPORWVIECHANISMS
THAT SUPPORTWASTEINNOVATION

4.1 National System of Innovation

Lyy2@0FGA2y Aa aSSy la 2yS 27 frdaStionfrBrd a rBsNkc®S NB 2 F
andcommodity-driven economy to a knowledge econor(ST, 2012).

The 1996 White Paper on Science and Technology conceptualised a N&eteah of Innovation

0 b { L vusetlofdfundtioniag institutions, organisations and policies which interact constructively in

the pursuit of a common set of social and economic goals and objéqtide$, 2012)t was thought

that this would be a mechanis by which to integrate and induce coherence among national
activities in the science and technology (S&T) space, identify prigrtiesto focus attention on

innovation rather than the production of knowledge. It was envisioned that innovation would be

dza SR (2 | OKAS@S 3I20SNYyYSyidQa 3I2rfta 2F aSNWAOS R
competitivenesgDST, 207).

As ilustrated inFigure8, the NSI includes science councils, universities, business R&D units, research
agencies, current funding agencies and the goveminat all levels of governance, as well as
O2YYdzyAliASax bDhQasxs SGO® !'a RAAaAOdzaaSR 0St263 (K
together in the NSI is unfortunately not as effective as it shoul(&T, 2012)

Stakeholder or
Partner

nology, FET collegee:'., etc

. Int!mational Deve!

_ il iament’

Figure8Y { 2dziK ! TNX OF Q& b I ((oblddtgdfom CSIRROI2SY 2F Lyy 23t A

SET Institutions

Funding support

4.2 Reviews of the NSI

The NSI has undergone various reviews in the last sixteen years, with the two most recent (and
relevant) ones being the 2007 Organisation for Economiopg@oation and Development (OECD)

17| Page



A national waste innovatioprogramme for South Africa: Phase 1 Status Quo Assessment

Reviews of Innovation Policy: South Africa (OECD, 2007 cited i2@3Y and the DST Ministerial
Committee Review on the Science, Technology and Innovation Landscape in South Africa (DST,
2012), both commissioned by DST. The Ministerial Review Committee found that many of the
findings of the OECD 2007 review of the N8Istifl relevant today and that while progress has been

made in restructuring the system to meet the current needs of the country, the NSl is still perceived

G2 06S AYyFRSIldza GS G2 YSSi GKS O2dzyiNEBQa OKIftfSy3
resource and commoditybased economy to a valeedding knowledgdased economy. The NSI

also seems to be underperforming in its contributions to the alleviation of poverty and job creation,
gAUGK GKS h 9 /there yhay b lgfldundefstandingdtie role that the NSI should play in
addressing social imperaties 6 5{ ¢~ HAMHYpPpO® 2KI G F2fft26a Aa |
these reviews.

It appears that the notion of an NSI has found little traction in government departments other than
DST,and possiblythe dti, or in the strategies of key role players in the system. Research and
development (R&D) seems to be wefiderstood and generally regarded as important by the
players in the system, but the notion of innovation is generally not.

Therelevant findings of the OECD can be summarised as follows:

1. Initiatives in the NSI seem to have little effect in practice due probably to a shortage of skills in
the system, uneven levels of commitment to the notion of an NSI, or to the different players
the system operating in the silos created by their (perceived) organisational boundaries;

2. Investment in the system is too little and spread too thinly, into many disparate projects and
purposes. Priorities are insufficiently identified, and resourcemfthe various players in the
sector are not marshalled to achieve critical mass in addressing any of these priorities;

3. The agencies in the NSI (e.g., science councils, universities, etc.), are insufficiently
differentiated resulting in scope creep, comijtietn, duplication and contradictory research
efforts;

4. There is very little coherence and integration between the various agencies and-no co
ordinating body that devises and monitors innovation policies and strategies nationally or is
able to marshal theasources required for implementing these effectively;

5. There is also very little integration between the national, provincial and local levels of
government.

Some of the recommendations that came out of particularly the OECD review included:

1. The need toniclude business and the private sector meaningfully in the NSI;

2. Recognize a broader range of activities (in addition to traditional R&D) that contribute to the
NSI, or could do so;

3. Greater integration between all the agencies, government departments ateaéls of
governance, and with the international systems of innovation, including reciprocal flows of
skills, knowledge, equipment and facilities, policies and strategies;

4. The need to understand the demand (pull) for innovation and its linkages to thEys(gush)
side of science, and hence create a NSl that is more responsive to the innovation needs of the
country;

5. Identify and define sectoral priorities for innovation, rather than prioritising in terms of
particular technologies;
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Strengthen thegovernance systems to enable better identification of these priorities;

Establish a national (cabinet) level coordinating body that is able to analyse, coordinate,
measure and oversee activities, resources, and policies in the NSI;

Create a more enablingngironment for the creation and strengthening of the human
resource base and pipeline in the NSI, by reviewing immigration, recruitment and promotion
policies in this regard,;

Provide better mechanisms of support for innovation in small and medium entegpris
0{a9Qavxy AyOfdRAy3dI o6SGGSNI I 00Saa (2 FdzyRAy3 6
capital’, angel fundinf0 = ' YR AYLINRGSR YSIya 2F I 00SaaAry3
Provide improved mechanisms of SME access to the support that research and innovation
organisations can provide.

Many of these issues highlighted by the OECD in 2007 are still relevant, and constrain waste
innovation, as discussed in more detaiSection 5

4.3 NSI Institutions and support mechanisms

The following sections provide a brief overview of the NSI as background to the discussion on
current constraints, gaps and opportunities for waste innovation in $fgure 9 illustrates the
innovation chain along with key stakeholdeoles with input and support from plicy and
investment.

Looking at the innovation chaiffrigure 8 and § there are very specific roles for each organisation

to play. The NRF provides support for basic science and knowledge generation. The intention of
demonstration and commercialisation stages is to scale up findings from proof of concept at
laboratory scale in order to apply this new knowledge to real problems. Tién eentails
considerable risk¢ both scientific and financial. While venture capitalists focus mainly on
technologies that have been proven at demonstration scale, up until recently there has been little
organisational support within what has beenrefdRe 12 | & GKS WAYyy2@0F A2y OK
Innovation Agency (TIA) has been established with the specific mandate to help bridge the gap
between lab scale and full scale technology development (DST,,28d&) it is here that most
technologies faceifiancial or technical failure. Until recently there has also been little interest from
venture capitalists within the environmental technology arena; however this is slowly changing, as
opportunities are realised for alternative energy technologies, wéstenergy technologies and
product recovery technologies. The last phase, market uptake sees proven products embodying the
new knowledge going to marketvhichis where stakeholders such as IDC would be involved along
with investment partners.

17

18

19

Venture capital funding is provided by an individual, or group of individt@aks,company, and usually takes the form

of an investment, rather than a loan. Such investments usually require a high rate of return and are secured by a
substantial ownership position in the business.

Angel funding is usually provided by individutilat invest their own money (as opposed to venture capitalists who
Ay@Saild 20GKSNJ LIS2 LY SQ@s orYedtse@éndurialAcgmpanivst Such idvésimbdldis are usually
characterised by a high level of risk, and potentially large returns on investment

Although, given the poor translation of pilot scale to full scale technologies in South Africa, the IDC is also moving into
the space of supporting technology upscaling from laboratory scale to demonstration scale.
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Figure9: The innovation chain and key stakeholder roles (from Scottish Government, 2009)

The following section provides a brief context to some of the government initiatives aimed at
supporting waste innovation in South Africa.

4.3.1 Department of Science and Technology (C5T)

The DST encourages patent protection through its Patent Incentive Scheme, which reimburses a
percentage of costs associated with said protection. It also has a parallel scheme that awards grants
directly to inventors & granted South African patents (with corresponding granted patents in
examining countries). These are currently administered througttioNal Intellectual Property
ManagemeniOffice (NIPMO)

The Technology Innovation Agency (TIA)

TIA absorbed Thénnovation Fund and the Biotechnology Regional Innovation Centres (BRICS)
amongst other entities. The mandate of the Innovation Fund was to invest irstage R&D
projects, intellectual property protection, and commercialisation of new and inventivehSifuican
technologies. The BRICS were created to act as centres for the development of biotechnology
platforms, from which new businesses offering a range of services and products wouldsdw
2012) These latter two agencies invested more than R2 billion, but the impact of this funding is not
1y26ye ¢L! Qa adlFriSR 2062S00GAQSaA I NE 02 & dzLJLJ2 NI
competitive technologypased services and products, in projects that &eyond basic research but

not yet at the production expansion phasd$A was stablished irterms of the TIA Act 26 of 2008,

and became operational on 1 April 20IDA appears to still be finding its feet and has not yet
establisheda track recordof waste innovation supportlt is considered by some to leo new to
assess its effectiveness yet.

4.3.2 Department of Trade and Industry ( the dti)

TheTechnology and Human Resources for Industry Programme (TisiRgfeant fromthe dti.
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Technology and Human Resources for Industry Programme (THRIP)

THRIP is managed by the N&iagency of the DSTHRIP promotes partnerships in gremmercial
research between business and the pulilinded research base including universities and research
institutions. It aims to fostercollaborationbetween theparties with respect to skills development,
technology transfer and implementation and investment in resealtctihus providing opportunities

for academic and research institutions to promote science, patents, studaalification, etc.
together with close industrial involvement to support relevant R&D and technology uptake, while
enabling South African industry to access innovative responses to technological needs and to
produce a flow of highly skilled researchemsd technology managers. The funding programme
requires ceinvestment from an industrial partner at a 1:1 to ¥&ationshipsfor large companies.
THRIP funds have been used successfully to address technology and process issues in the mining
wastewater and waste beneficiation fields, butldéi to no information existson the application of
THRIP funding into other waste innovation activities.

4.3.3 Ecmomic Development Department (EDD)

Industrial Development Corporation (IDC)

The Industrial Development Corporation (IDC) is afgelhcing, stateowned national development
finance institution that provides financing to entrepreneurs and businessesgedga competitive
industries (EDD, 2012)

The Support Programme for Industrial Innovation (SPII)

SPIl is administered by tHadustrial Development CorporatiohD(@, and comprises two streams;
2yS SHKAOK GFENBSGa {a9Qa oYl &ltezwhicll Nloged to AIF wm Pdp
companies (grant of more than R1.5 million). Both of these are regarded as important by their
beneficiaries, but again, the impact of these grants is unknown (and there is in fact anecdotal
evidence that the latter has high tnaaction costs, and up to 30% of the grants going to middlemen).
SPII provides financial assistance for projects that develop innovative products and/or processes and
focuses onthe stage of development between proof of concept and the production of & pre
production prototype. The fact that SPIl ofdgfund<xlaimable expenses means that beneficiaries
need tosecureupfront funding to spend on their projects, which they then claim back from SPII. This
has implications in terms of cash flow and may makd &Ress accessible option for especially
{a9Qaod

4.3.4 DEA/DBSA Green Fund

The Department of Environmental Affairs (DEA) has set up a Green(6uR800m initially) and

appointed the Development Bank of Southern Africa (DBSA) as the implementing ageaimTdfe

the fund isto support the transition to a low carbon, resource efficient and climate resilient
development path delivering high impact economic, eowmental and social benefit3he Green

Fund will provide catalytic finance to facilitate investment in green initiatives that will support

poverty reduction and job creatioimthe Green Fund will respond to market weaknesses currently
KFEYLSNRY 3 {2dzi K ! FNRA Ol QaOndioNtheyirkrdad wayy of acBievihg tiBNBE Sy ¢
¢ very relevant to the Wast&DIRoadmayy is through pomoting innovative and high impact green
programmes and projectsThe Green Fundhas three thematic funding windowd:ow Carbon
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Economy, Environmental and Natural Resouxt@nagement, andsreen Cities and Towns (GCT),
with a specific focus area foustainablewaste managemenand recycling Eligible projects are
required to be new and unique in the green economy space and innovative regarding any of the
following aspectstechnology, business model, institutional arrangements, or finandihg. Green

Fund will provide the following financial instrumentgroject development gants fecoverable and
non-recoverable), apital grants (ecoverable and nomecoverable) and ancessional project
development dans

4.3.5 The Public Investment Corporation and the Industrial Development Corporation

The Public Investment CorporatidRIC)and the|DCfacilitate the introduction of new technology
and innovations to the market by providing funding to support early stage development and
industrial expansion in statewned enterprises. However, again there is little understanding of the
impact of these fuding mechanisms. Initiatives like the Industrial Policy Action BRAP)are
laudable, but it is too early to assess its impact on innovation.

4.3.6 The Plastic Bag Levy

Some years ago, government instituted a plastic bag le
(currently 4c/bag). Some of the objectives of the initiative, &
agreed between government and the private sector, were t s wesE T ETeT, 5 i
promote efficiencyin the use, reuse, collection, recycling and certainly has the potential to do
disposal of plastic bags; investigate and mak so.
recommendations in respect of the development of nev
markets for recycled material; stimulate participation in recycling by sscalle and micro
entrepreneurs; @sure besipractice in recycling through educational work and technical support.
The revenue from the plastic bag lewgstimated to beR258 millionfor the 2010/11 financial year
(National Treasury, 2012¥ currently not being used to stimulate wastea@vation, but it certainly
has the potential to do so.

The revenue from the plastic bag
levy is currently not being used tq

4.3.7 International support mechanisms

In addition to a number of local NSI support mechanisms, as discussed above, there are also
international mechanisms being introduced to drive innovation in Soutitaf Examples of this
include the European Union FP programmes, the Innovation Prize for“Afacainitiative of the

United Nations Economic Commission for Africa (ECA) and the African Innovation Foundation (AIF).

4.3.8 Monitoring and evaluation

The lack of information on the effectiveness of thesq Comprehensive and meaningful
innovation fundinginitiatives, and their particular application| indicatorsneed tobe developed
within the waste sector, highlights that there dgsirrently no to assess the performance of the
way in which to measure the performance or impact of thesg waste sector.

20 http://innovationprizeforafrica.org/

22|Page


http://innovationprizeforafrica.org/

A national waste innovatioprogramme for South Africa: Phase 1 Status Quo Assessment

different financial incentives on the NSI, which makes policy development and cogrection in
the system difficult. It is recommended that indicators be developed to assess the performance of
the sector, based on the objectives of the different initiatives.

4.3.9 Summation

Figure 10 provides a summary ofhe public sector institutions making up the NSI and their
respective support institutions.

Government Support Initiatives

= @
-

FigurelO: Public Sector Support Initiatives

Government hasntroduced the concept of the Green Economy as an important area for stimulating
GKS S02y2Yé |yR LINRGARAY3I 220 2LIRNIdzyAGAS&ad 9E
and the DBSA/DEA Green Fund that invest directly or indirectly in waste weiathe processes,
support mechanisms and organisational structures etc., necessary to enable or support innovation in
this area appear to be lacking:

e The dtihas established a Chief Directorate dealing with the Green Economy, but there are very
little, if any, funding instruments, available to the Directorate to encourage waste innovation.

e Environmental and waste related issues are currently embedded witlirEttergy, Advanced
Manufacturing, and Mining & Minerals technology sectors of TIA, but TIA does not have a sector
focused solely on developing innovation in the green economy $pace

e The DST has recently established the Directorate: Environmental Seamitéchnologies to
support science, technology and innovation in the environmental sector.

In addition, while some funding is being directed towards waste from existing organisations, none of
the institutions or entities in the NSI have focused sabelywaste innovation as a priority.

! Technology Innovation Agency Strategic Plan 201:20135/17
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5 CONSTRAINTSGAPS ANODPPORTUNITIES FOR WATE INNOVATION

In addition to understanding the keyaste innovatiorsupport mechanisms available in South Africa
(Section4), it was important to also understand the constraintswaste technology development

and innovation.The following section provides a summary of interviews katt stakeholders from
academiafesearch institutions, and public and private waste management organisations. As such,
this should be seen as thperceptionsof key stakeholders, regarding currenhallenges and
prospects for waste innovation South Africa. A total of 21 interviews weeneld during the period
May-August 201Zfor a fullList of intervieweesonsulted se&ANNEXURE)A

The interviewees were probed far
¢ shortcomings/obstacles that constrain innovation in the waste sector and how to address
these
e opportunities for waste innovatioifespeciallyentrepreneurialpotential); and
e support required (funding, technology evaluation, commercialisation, etthat would
enable capitalizing on waste innovation

From the interviews, sevehbroad themesof constraints to waste innovation emerged. These
illustratedin Figure 1L and further discussed in the following sections.

Legislative

Economic
and financial

Constraints,

gapsand

ormation opportunities
sharing and for Waste

colla- Innovation
boration

institutional

Behaviour
and
perceptions

Infra-
structural

Figurell: Constraints, gaps and opportunities for waste innovatieseven themes

Figure 2 depicts the percentage of respondents (blue: public sector, raakl private sector) that
highlighteda specific themeduring the interviewsFrom the results, it is evident that issues with
regards to legislatiorbehaviourand perceptionswere raisedhe most, followed by economic and
financialissues

Although humarcapital development is ranked low kigure 12 this could be misleading. Interviews
were steered to address only HCD matters that were relevant to this task on sector opportunities
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and constraints to waste innovation, since a separate task onck¢@EDart matters to DSTs Waste
Innovation Programme was conducted in parallel.

Human Capital Development

Infrastructural

Information, Communication and
Awareness

M Private %
W Public?

Institutional
Economic and Financial

Behaviour and perceptions

Legislative

1 T T 1 1 1
0% 20% 40% 60% 80% 100%

Figurel2: Topic occurrence during interviews

These challenges to waste innovation are not unigue to South Afrida,eaddent from theeview of
similar waste innovation strategies and roadmaps for Europe and Augalieexure B.

5.1 Leqgislative issues

Figurel3 summarises thesevenmain legislative issues that came to the forefront during interviews
with stakeholders. These are discussed below.

¢ New legislation

Ability of legislation to keep up with
technological developments
Environmental authorisations
Enforcement

Waste definition

Unrealistic regulations

The municipal finance management
act and contracts with municipalities

Legislative
issues

Waste
Innovation

Figurel3: Legislative constraints, gaps and opportunities for waste innovation

2 Human Capital Development may have scored lower than is the case, since the topic was not aatstedd here,

given that a parallel HCD project was being undertaken. The results for HCD presented here should be interpreted with
caution.
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5.1.1 New legislation

The recently promulgated National Environmental Management: WastéMNEV:WA)RSA, 2009)

as well as new waste regulations currently beihgveloped in support of the Waste Act, are
expected to provide many waste innovation opportunitias theyrequirethe sector to move up the
waste hierarchy, away from landfillind\n example is the draft Waste Classification Regulations
(RSA, 2012which will require waste generators to classify their wastes, and in so doing lead
generators to a better understanding of their waste streams, their value, and alternative waste
management options to landfilling-he NEM:WA requires the use of accredited fabaries for the
classification of wastes and ultimately the end disposal metfio@ihis protocol may add a
considerable cost component to disposal and thus make landfilling less attragtiwdich
respondents felt would in turn boost interest in alternaiwaste technologies (AWT).

While the objective of certain regulations may be to stimulate innovation, the response to such
regulations is not always innovation. Companies may simply import technologies and thereby
comply with the regulatory requirementsocal innovations will need to be competitive with these
alternative offthe-shelf solutions.

It is generally acknowledged by stakeholders that there are many good pieces of waste legislation
that have beerrecently enacted.However, private sector stakolders were divided on the draft
Waste Classification regulations. Some welcomed the regulations while others felt the added
requirements of these new regulations posed a challenge to enforcement and implementation. The
addedcostsof waste stream analysis as well as the need for correspondinglytraieléd specialist

staff were cause for conceriihe impression was that the education and training pipeline was not
producing this skilled manpower in the required numbers and qubditgl (more on this irSection

5.7 around human capital developmént

5.1.2 Ability of legislation to keep up with technological developments

Stakeholdes perceived limited capacity at policymaking level for the development of innovative
policies, regulations, and monitoring mechanisms. This was seen as resulting in legislative
development generally lagging behind technological innovation. Consequehty,policy and
legislative framework was perceived as failing to provide an appropriate and responsive regulatory
environment for innovative ideas to flourisithis may be partly due to a lack of-dapth
understanding of waste technologies particularly emerging technologieswithin DEA, the

= According to a presentation on SAWEt://www.sawic.org.za/documents/983.pdfthe need for use of accredited

laboratories for classification of waste will be phased in over 2 yééie. draft Waste Classification Regulations
6{S0GA2Yy y0 aGALMZ 4GS GKFG agl aldsS ealhyuGoidaice Wik thevStaadard Sy & dzNB
for Assessment of Waste for Landfill Disposal set in terms of Section 7(1) of the NEM:WA prior to the disposal of waste

to landfill. Subject to subregulation (2), all waste generators must ensure that the wastes theyagersge classified in
FOO2NRIYyOS 6AGK {!Db{ mMnHon SAGKAY don RIF&a 2F 3ISYySNIr A2y d
general waste streams, with the resubhat the focus of these regulationwill be on hazardous waste. While

classificabn of hazardous waste may increases costs and associated disposal/treatment options, this new policy
requirement may not deter disposal of general waste to landfill, and often to inappropriately designed and operated

landfill sites (dump sites}-However,sincewaste needs to be classified not only if it is to be landfil@dssification

determines the end uge these additional costaould equally apply to othehazardousvaste management options,

unless there is waste reduction and internal reuse, pidothe need for disposal/destruction.
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department responsible for waste policy developmeand within municipalities, responsible for
local government byaw developmen{more on this irBection5.7.3around public sector skijls

5.1.3 Environmental authorisations

Waste management licences (issued under the NEM:WA)
the previous waste permits (issued under Section 20 of th lication of q

X e i Act) h b iticised f application of licenses an
Environmental Conservation Act) have been criticise amendment of permits presents
stifling innovation for the way they restrict even constructivd  an gpportunity to effect faster

Streamlining the processes for

improvements in wa&l handling and utilisation at waste processing thuselieving a
facilities because of the need to amend permits. Th legislative constraint to
situation is made worse by the lengthy periods of time innovation.

takes to amend these permits (s&ection 5.4 Behaviourand
percepton issues), on average3-4 years, but as long as 8
years. It was in one case statétht environment authorisations remain the biggest constraint to
company growth, despite streamlining of the EIA process. Environmental Impact Assessments (EIAS),
for example, can easily take a year and dosexcess oR500000 according to one privatsector
stakeholder. There were also fears expressed of possible corruption in the approvals process.

5.1.4 Enforcement

The perceived lack of enforcement oénvironmental
legislation has a number of shortcomings that negative
impact on innovation in the waste sector. Failure td

Enforcement of legislation
requires that alternative solutions
to waste management be found,

prosecute clear offenders in a timeous manner is blamed | which stimulates both
stakeholders for producing an atmosphere of general technological angocial
impunity, with prosecution of offenders seen as Hadfarted innovations.

for reasons that are not clear. The conviction rate was seem
as particularly low, a situation that encouraged waste
companies to take chances especially irtanses where improved waste management would cost

them money. [  O1 2F Sy TFT2NOSYSyid 2F tS3ratliArAzy YSIya
solutions to their waste management problems, perpetuating the CATNAP philosophy of many
industries¢ Cheapest #ailable Technology Narrowly Avoiding Prosecutidiis lack of a push to

devise solutions to waste problems stifles innovation and investments in finding alternative
technology solutions.

5.1.5 Waste definition

The currentprotection-baseddefinition of wase remains problematidn that it can stifle waste
beneficiation, reuse and recycling and hence innovafiorSome specific concerns raised were
around cement classification and whether waste tyres were really a hazardous waste. With the new
definition ofwaste not yet having been tested in court, there are organisations who feel that certain

* Yolandi Booyens.201Regulatory environment killing small businesses

http://www.engineeringnews.co.za/article/regulatorgnvironmentkilling-smaltbusinesse£012-09-07
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beneficiated products may remain waste under the current definition, which poses a risk to the
organisation e.g. reuse of certain mining and power generation wasteahs. Mining waste,
although included in the definition of waste, is considered as 'residue deposits' and 'residue
stockpiles' under the Mineral Resources and Petroleum Development Act (MR&PDA) (RSA, 2002)
and is often®verlookeddin terms of environmental legislatiort is unclear as to whethethe

Wi SYASy i Q Qepgdits\Nehdourages or digcSuda§es innovation, however, to date there is
arguablyvery little beneficiation of these significaih terms of sizejleposits.

There were also some perceptions particularly from the informal sector that the policy development
processes were overly tegpown and failed to engage sufficiently with the relatively less organised

stakeholder groups such as the informal sector.

Suge@stions were made to engageith industry on the definition of waste and the exemption of
certain wastes to allow for more innovative approaches to dealing with them.

5.1.6 Unrealistic regulations

The development ofvaste regulations was criticized for not
sufficiently recognizing the differences between rural an
urban contexts; in terms of waste issues as well as availab municipalities provides
resources There was a perception that legislation waj onortunities for technological
primarily developed around the large urban metros an and social innovations.
rolled out to the rest of the country. One stakeholder felt tha
the lessurban munigpalities were not in a position to
implement the legislation due to their limited financial resoureesl that in instances the legislation

gl a YaosW IABSY (GKS (GeLIAOLFE ¢ladsS aidNBFYd FyR G
approach for adressing this could be thghased implementation of waste legislatigrstarting with

metropolitan municipalities and working out to rural local municipalities.

Local indigenous knowledge ang
the needs of more rural

5.1.7 The Municipal Finance Management Act and long term contracts with municipalities

Variousrespondents mentioned that an obstacle to waste innovation was the Municipal Finance

al ylF3asySyi I Ol Qa acCal! Qavo Y EAYdzy O2piviig OG Ay 3
LI NIYSNBEBKALJA ottt Qaovd ¢KS NBadzZ & Aadentirklaige 6§ KS LI
(innovative) waste management projects (such as material recovery, waste treatment, or waste
disposal facilities), with municipalities, since they would be unable to recover their capital
investment over a five year period. However, there ar@ys to work within the MFMA to support
longerterm capital investment projects. For instance IDC mentioned €20 wasteto-energy

project with the City of Joburg where the municipality guaranteed @0 tons of waste per annum

for 20-years. However ivaste innovation is to be promoted, clear guidance needs to be provided by
Treasury on how longderm publicprivate partnerships can be established within the waste sector,
particularly in areas of waste beneficiation, recycling and wéstenergy. Otler municipal
involvement risks that were higlighted included payment delays and striking workers.
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5.2 Economic and Financial issues

Figure 14 summarisesthe six maineconomic and financial issues raised by stakeholdefbese
issues are discussed below.

¢ Government funding mechanisms
¢ Innovation institutional interfaces
¢ Perceptions on various government
| innovation funding initiatives

¢ Private sector funding mechanisms
¢ Incentives and economic driversto

Waste  § waste innovation

Innovation e Recycling

Economic
and financial
issues

Figurel4. Economic andinancial constraints, gaps and opportunities for waste innovation

wSaLRyYyRSyila FStd GKIG {2dziK ! TNAOFQa Ay@SadaySyi
inadequate, especially for developing an innovation from idea to market. There is a penctyat

both government and the private sector have a low risk appetite and a tendency to import proven
off-the-shelf technologes(more cheaply) rather than investing in South African innovationsarly

stage technology R&@nd in chancing unproven local solutions to waste challenges.

5.2.1 Governmentfunding mechanisms

Perspectives from thenterviews were that nowhere in
government orthe NSiwasWaste innovatiodxlearly targeted
as a sector for development and funding. There are instanc implemented by appropriate
of individual projecAtsAreceiviAngv funding from e.g. THVRIP al  organisations across the NSI, i
L5/ Qa 3ANBSY SO2y 2Y eastefidagvRtibn required. 7]
budget and strategy is currently lacking.

A dedicated and directed waste
innovation strategy with budget,

To complicate matters, innovation development cycles tend to be -teng, whereas political
decision and impact cycles typically tend to have a three to five year span. It is therefore chgllengin
to motivate innovation funding to treasury for non-prioritised initiativesg if results are only to be
realised in the medium to longéerm (5+ yearsjrelated to this see the MFM£&ection 5.1.7 under
legislative issues)

¢tKSNE 6SNBE OFNBAY3a OASsa 2y AYRdAzZaGNR QA | 61 NByS3
financial support for innovation was not well marketed and potential beneficiaries were unaware of

¢ and thus not applying fog the variety of funding assistanggogrammes available. Others were of

GKS 2LIAYA2Y (GKFG FAYFYOALFT FTAR FT2NIAYyYy20FGA2Yy 4l
requirements were too strict or cumbersome (bureaucratic processes). Suggestions were made to
reviewfundingaccessibilitypy studying the funding application criteria and processes across the NSI
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which may deter promising innovations from receiving deserved funding. Case studies and
collaboration with business in this regard was proposed.

It was acknowledged #t different types of funding and funding requirements should be applied
over the various stages of the innovation development lifecycler example, initially highisk
funding (R&D in support of proof of concept) could be required for developing ambigrating
innovative ideas; however as the innovation nears the market, risks should be abated by market
intelligence (proof of concept at demonstration/pilot scale).

5.2.2 Innovation institutional interfaces

Both business and innovators thought that thaeterfaces across the stages of innovation
development between the various institutions in the NSiiere not functioning well The NSI

institutions were accused of a sitoentality, resulting in entrepreneurs running the risk of either
requesting support gematurely or too late to qualify for support criteti€oordinated guidance at

one central point could alleviate this problem. Mtas proposed to map out and publicise the
institutional support available over the entire innovation development lifecycld @ facilitate

smoother interfaces between the various NSI supporting institutions to ensure that promiastg
Ayy20FiA2ya INB aSrkryfSaate GNIYaFSNNBR YR R2yQi

The notion of an innovation funding chaskretween proof of concepat laboratoryscale andat
demonstrationscale (pilot)wasstill widely held. Perceptions were that TIA was established to close

this gap K2 6 SOSNJ ASOSNI f NBa&LRYRSY lrégardingzbia Some ¢v&R ¢ L ! Q
complained of a dearth of elrstage funding options in developing a promising idea up to proof of
conceptstage,and requested a risk funding pool to enable initial developm@&@se Section 3.1

and6.1.1).

Ly O2yOdzZNNBYyOS gAGK GKS | 02 @S 3cCeiti &IC) fgllghan@ani A 2y |
FaaSaaySyid 27 GKS 02 dpfidentifedearlydtage/2tidilies ih @ear néetl gTRa O LJ
support. Amongst them were: support required for promising-pgeenue companies with no track

record, and working prototypet entrepreneurs to attract additional investment. These findings

are also relevant to the South African waste sector.

Related to this, the Governments of Finland, Australia and the UK have perceived a gap in innovation
support in the energy and environme sector and are funding th&nergy and Environmental
Partnership with Southern and Eastern AfrilBEPS&EA) in South Africa and the region (ten
countries in total) (EEB&EA, 2012). The EBREA is housed at DBSA and solicits funding proposals
from acrass the region for prdeasibility up to demonstration level projects. Furthermore, the
incubator programme that started off as the Cleantech Competition within the National Cleaner
Production Centre of South Africa (NCRA) is similarly aimed at suppodirentrepreneurs with

clean technology ideas to progress towards commercialisation.

In order to tap into the private sector for additional rknding support for promising innovations
it was suggested to investigate ways to incentivise private busitegsvest in (early) R&D and

innovation development, with the expectation of securing retaminvestment down the line.
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Linking innovations up with (private sector) funding should also be approached from the other side
of the coing by assisting innovaté® (12 A RSy @A &S O A NBSiYy SWAIRT FNRBRY LI
sector) users of the technologies.

5.2.3 Perceptions on various government innovation funding initiatives:

DST

The DST tax incentive for investing in innovation (which according to respsneletails getting up

to 150% of company R&D funding deducted off tax@®e Section6.1.1), is perceived as being too
cumbersome a process to agpfor. With the result that many private waste companies have
instead utilized internal line budgets, or traditional financing such as bank loans, to support R&D and
technology development, instead of the DST tax inceftive

There is also a widely held® y A2y GKFd 20KSNJ 320SNYyYSyd RSLI NI
RS LI NI YSy i Q®dtheLDBT miighih Beneft &om Z@pbring a strategy of engaging the
departments it supports to cfund initiatives, e.gthe dti, Economic Development Department
69550 59! & C2NJ SEFYLX ST Ylye NBaLRyRSyida 0S5t ASq
policy and strategy for the local context, however the effective enforcement of the regulations are

lacking. This could present an opportunity for DST in imgriith the affected departments and <o

funding appropriate technology solutions, including possible monitoring and enforcement
technologiegDST Information & Communications Technologies RDI Roadmap)

TIA

la y20SR 0& NBaLRYRSydGa FTNRY ¢L!3>X {2dziK ! FNRAOIY
the-d K St F Q (idbauhdiEthinalogiashat can be plugged in locally. This is not viewgd lAas

innovation and thereforehey do notfund such importgeven though the technology may be new to

the country or new to the companypéeSection 2.1.2 For TIA to recognise an opportunity there

has to be a local value add to the technology, and/or new khow developed to customise it to

local conditions. A can provide initial investments, but not

on a continuous basis

There is a misalignment betweer
In essence, TIA funded projects need to be commercia the expectations and practice of

viable and selbustainable in the longun. This is somewhat | TIA, with technology developers
misaligned with the perceptions of technology developerd requiring TIA to act as funder of
who see TIA as a funding agent for p@mmercial, high risk | Pre-commercial, high risk stages
stages of tebnology development (demonstration scale). Gt Eling @l elzvEle nE!

the dti

The dtis Green Industries Unit mentioned that up to now they have not funded many recycling
projects. They were mostly approached with existing collection/sorting ideas being rehashed
(funding for a truck or a forklift) without much innovation or downstream Wesiation (valueadd).
Althoughthe dti does have incentive schemes for cleaner production and energy efficiency it does

% Jtis noted that changes to the D&Esearch and Development Tax Incentives are being made from the 1 October 2012

(pers comm., Mr W. Mabogoane, Deputy Director: Research and Development Tax Incentives).
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not have a specific schemelirectly related towaste recycling. In support of SMMEs there are
cooperative grantswhereby successful aficants can receive R350 000 stap funding, while
contributing 10% themselves in terms of capital or skills.

EDD

IDC

South Africa's Statewned Industrial Development Corporation (IDC) has been allocated R22.4
oAfft A2y (2 &aidA Y dd which incdedBaSty mahagdrneri. iNd¢drding @ the IDC,
their support is aimed at getting market¢ady technologies to the markeg often investing in

equity. However, their search for new promising projects can warrant investing in earlier stages and
for strategic higaimpact projects even at the beginning of the project. Its venture capital unit can
invest in technology development and where relevant, partners can be brought on board.
Nevertheless it does not have a pure innovation focus. The IDC etéelwnologies from a funding

point of view to see if it is suitable for adoption and therefore does not discriminate against proven
technologies. A return on investment is expected by the IDC. As such, newstaentures often
present too highariskla G KSNB Aa y2 aSOdzNA (& PhalIDERB &al®khof I 3 dzl
pursuing any Cleaner Development Mechanisms (CDM) initiatives, as there does not seem to be
revenue inthad 0 LIS NRO1R2 YY

{2YS NBalLRyRSyilia YSyiliA2ySR GKIFIG (GKS L5/ Qa TFdzyRA
were a major obstacle to industry. An example was mentioned of-amste initiative that, for three

years, unsuccessfully pursued funding from both the IDCthadDevelopment Bank of Southern

Africa DBSA¢ upon which it eventually turned to conventional banking institutievisich secured

the funding

DBSA

Whereas the IDC predominantly works on an equity basis, mostly funding industry, DBSA provides
loans whiclNS |j dZA NB OF LIAGEFE FyR AYyGSNBad G2 6S NBLI ARO®
DBSA has developed a strategy on how to invest in waste manag€ritérds to date invested in

very few waste management projects. While DBSA mostly funds muni@paétg. its development

fund supports the preparation of municipal integrated development plans (IQPsbheory it could

Ffa2 &dzlll2 NI AYyRdzAONER g1 aGS YIyl3SYSyid &BtdziAzy
hard to find profitable/bankale waste innovation projects in $Athere do not seem to be many

large ones out there. South African municipalities have a budget for waste managemerthis

should not necessarily be an issue. However, -&263 of the municipal budget, the waste
managenent function seems to be undimded ({t is 10%in other countrie} (pers comm.)The

respondent also mentioned that though not strictlpanciallyviable, many waste projects might be
economically viable if indirect/intangible benefits (the triple tmwh-line or opportunity costs down

the line) are taken into account.

% Business Report, Thursday "MNovember 2011, The Starhttp://www.greenbusinessguide.co.za/idegreen
trailblazerwith-a-greenfund/
2 Waste Management Investment Strateggrs comm.Marler, M. 2009. DBSA
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DEA

The DEA has some influence in municipal budgets for the environmental sector through its financial
planning inputs to national treasury. However with budget constraints, the envieoah sector is
underfunded ¢ receiving on average less than 3% of the municipal budgets comm.2012).
According to respondents, the municipal waste budget is often insufficient to replace aged waste
collection and disposal equipment, let alofiend comprehensive waste collection or recycling
services DEA has infrastructural and funding support mechanisms available for municipal waste
management throughthe 9 ELJF yRSR t dzof A0 22N)Jl & t NRAINIYYS 0609t 2
Working for Wastean EPWmBased modelpilot®® ¢ isaimed at increasing waste collection coverage,
while creating jobs and promoting SMMHB$e Mafikeng pilot entails aumber of SMME®eing
funded and mentored to provide the extended waste collection service, and they in turn employ
additional workers to do the job. lhas beerrunningfor aroundthree years, with the department
funding the additional capacity and infrastructure wholly during the first year and then gradually
withdrawing while the municipality in turn gradually takeseowp to full payment by year four. By
then the SMMEs will own their own trucks and capital equipment and be capable and competent of
continuing the service. The outcome of the Mafikeng pilot will determine if a nationaduobf this
initiative is degiable. This provides an example of how innovation can also be applied to funding and
roll out of municipal services.

Municipalities

In general, respondents felt that only the large metros still have municipal capacity, but even these

are struggling. Perggions are that budgets are holding municipalities back from doing more than

the absolute basics and that many municipalities survive on the Municipal Infrastructure Grants
(MIGs) and Indigent Grants. This is believed to be partly due to the populatissthgrate and the

NFGS 2F daNBFyAal A2y o0F2N) OSNIFAY OAGASGmtle 0SAy3
past, 20% of the population financially supported service delivery for 20% of the connimy20%

of the population financially suppisr service delivery for the whole courdty i KS 6 dzR3ISG K1 &
grown in proportion to increased service demagdaccording to a respondent. While MIGs are

intended for new infrastructure developmenfcapital budget)some respondents hinted that

perhaps fumling for maintenancegoperational budget)or modification of existing infrastructure

should also receive attention to avoid white ekgmts down the line. Issues around available capex

and opex budgets for waste management in municipalities has resuitedgrowth in outsourced

waste services to private companies as a way of operationalising capital expenditure. Officials from
municipalities have indicated that private waste companies can render waste services at a lower cost

and a higher level of complice than that of municipalities (Godfreyal.,in press.

5.2.4 Private sector funding mechanisms

Given that technology development (from idea to market readiness) is an expensive and time
consuming process, the science council/consultant business modelatagen as being conducive

to optimal technology developmenRespondents from research institutions noted that the private
sector ¢ in search of innovative waste solutioqswas more prone to invest in universiti@gich

often had better infrastructureand éstudent labour costs are cheaper and together with the human

2 http://www.8linkd.com/projects/domesticwaste
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capital development (HCD) tax benefits they get more bang for theirdbubks { 2 YS | OF RSYA C
research staff expressed a need for guidance and support in the process of commercialising their
innovations, such as: understanding the market, developing business plans, costing and financial
modelling.

5.2.5 Incentives and economic drivers to waste innovation

According to respondents, there are no immediate economic drivers (other than perceiveadf loss
revenue due to social perceptions) encouraging waste management expenditidle
implementing waste reduction (cleaner production) measures in organisations often results in
significant costs savings, a perception still exists that leaving the implatien of appropriate
waste practices to market mechanisms will félbesponsible waste practices are not a concern to
many industriesc iy G KS 62 NRa&a 2 Waste man&jameid ys R Qxidpd pukhase for
business, always has been, always will bey ¥aw clients have a firstorld waste influenceg thus
company investment irwaste managements normally motivated by compliance to legislation
pressure by an international parent comparsome waste accreditation system (e.g. 1ISO14@00)

for social recognition. Worthy waste initiatives that incur costs are often not approved by
management unless there are tangible benefits (e.g. direct cost savings, increased productivity,
improved public perceptions). Implementing progressive waste managementawuwill always

be a business decision. Waste companies indicated that waste innovation is driven by legislation and
associated costs. Industry weighs up compliancefoompliance costs and risks to determine a
course of action. Thus in the absence of moees, if the penalties are not too severe and the
probability of being apprehended is remote, adoption of prescribed waste practices that require
resource investment, are unlikely. This highlights the importance of not only creating fitting
legislation lut also the capacity to regulate and enforce it with appropriate penalfiesich serves

as incentive for waste generators to invest in progressive waste manageffafer back to the
legislativeSaction 5.1.4on Enforcement in this regard.) As soon as there is a demand for improved
waste management, serviggoviders will respond with innovative solutions.

Drivers of progressive waste practices in, for example, Eurnoptidethe lack of space for landfill
development, implementation (and enforcement) of engineered sanitary landfills, enforcement of
progressve EU waste and environmental legislation, and the corresponding high cost of waste
disposal. Furthermore, the high cost of electricity and the need for heating, in Europe makes waste
to-energy initiatives attractive. South Africa does not have a spaaeigc (although available land

close to urban areas is becoming problematioany municipal landfills are dumpsites and are not
engineered and so do not carry expensive design and operating ¥disbsthe result that municipal
tipping fees are undepriced and do not take cubic airspace values into account, let alone
SEGSNYIEAGE O2ad0a O0SYOANRBYYSYyGlt IyR a20Alft Oz
inexpensive in South Africa and was$teenergy projects that need to feed into the grid aatthe

mercy of Eskom, who dictates the rules of engagement as they have the monopoly on power supply.
Private sector wastéo-energy players were frustrated by the uneven playing field and mentioned
that in South Africa's energy planning wasbeenergy aly comes into play by 2020E8kom has
requested another 15% tariff increase over the next four years, while the private sector can already
produce electricity cheaper than EskorNlone of theabove conditions promote advanced waste
management practicesmiSouth Africa.
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Most waste treatment/processing technologies require dependable bulk waste input to be
economically viablgsee the MFMA Section 5.1.7 under legislative issu@sA growing obstacle to
these waste management methods is the emerging 'greedy' perception that waste now has value
and that the generators of waste should therefope paid for it. This is in stark contrast with
landfilling, where waste generators pay for disposal. Competing waste management methods such
as waste beneficiation, waste-energy or thermal destruction require substantial investments, and
costs will be gen higher if customers are to be remunerated for their waste. The result is that when
competing waste management methods' costs are compared to tipping fees, landfilling invariably
seems the most attractive optionthus perpetuating landfilling.

As prdaJSNJ GNBFGdYSyld I|yR RA&LRAlIf 2F 61 atdsS RANBOUGC
involvement is warranted; and due to the extent and legacy aspects of the waste problem,
innovative thinking is required to fix it. Respondents suggested that funding framtaxation
system (or penalties for neaompliance) be ringenced for tackling problematic waste and that it

be driven as a national priority much like the American Sup&und System utilises tax money to
achieve national objectives too big for compamydertakings. Respondents felt that there was a
lobbyingrole for DST andhe dti to obtain support from the likes of the Department of Energy
(DOE), Department of Mineral Resources (DMR), Department of Water Affairs (DWA) and others. An
example of thisd the R400m set aside by the irministerial committee to deal with the acid mine
drainage problerff and which will require innovative technology solutioSsiggestions were made

for escalating landfilling fees to be more marketated and creating a méiset where waste
generators are required to pay for waste managemeritrespective of the waste management
solution.

Alternativelya waste landfill tax (ofcarbon tax)was suggeste@hereby waste disposed to landfill

be taxed, which in turn couldupporta rebate for waste diverted from landfill and alternatively
processed. Such a rebate could encourage recycling even when recovery prices are not favourable. A
deposit system was also proposed whereby each category of waste would be lp#uesiceating

an economic value for waste, which could be recovered through, amongst others recycling. For
example ewaste could have traces of metals with recovery value, however the logistics of recovery
often tend to outweigh its worth. Extended producer reggiility (as provided for under the Waste

I OG0 O2dzA R adzaARAAS AYRdza iNE NBOe& OfinByadl thedNP2 I NI Y\
are projects with 100% waste collection, because waste has a value and can be subsidised with the
sale of electrity and fuel generated from ig but both sides (supply and demand) need to be
integrated for the system to wogk @

Respondents advised that incentives to encourage desirable waste management practices have to
be pragmatically evaluated to ascertain ifethhave unintended consequences such as business
profiting from it without contributing to achieving the required outcomes.

Respondents believed that thers a research/innovation interest bias towards waste that has
potential value (for e.g. due tpossible recovery of metals/minerals from wasteccording to a
major waste service provider South Africa's hazardous waste does not hold much aitge.

% Mail and Guardian, 8 July 20%ittp://mg.co.za/article/201207-08-acid-mine-report-is-a-ruse
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manufacturing industries tended to abstract all value from the waste streanrframt, or easy

pickings are removed. What remained was low quality or difficult to handle, thus requiring
sophisticated equipment and often not being financially viahldt y Ay 3 Wgl 8G85Q T2 NJ St
stockpiled until the price of metals increases (to warrant extraction)yntil technologies improve

to allowforcostS T FSOUA PSS NBO2 HSNE RIQSER SIONERBP (0K §/F RENIB” 2 NJ &

5.2.6 Recycling

The general perspective from the bigger privataste management compani@gs that operating a
recycling businesss not financially sustainable without some means of subsidisation. However
government seems to view it as an important sector for SMME engagement and job crésttion.
company level, successful recycling is dependent on large volumes and efficient dpgitich
requires innovative ways of reclaiming and optimising. In spite of this, many recycling initiatives are
not viable on their own and need to integrate/link with related-lgmwnstream money making
opportunities, and/or rely on subsidies/incentivest an industry level, this calls for recycling market
development. The drive should be to meet manufacturers' requirements for accepting recycled
materials as inputs to productiog for example constant supply needs to be guaranteBukre are
some limitaions however, for example the maximum recycled content of plastic packaging that will
be acceptable to the markeA green incentive scheme was suggested for manufacturers willing to
add recycled materials to their input mix (i.e. % recycled content)m&lisation of a green
procurement drive was also advocatedhereby preferential buying policies (for e.g. rebates) could
be applied to 'green' products (such as those that incorporated recycled materials).

Perceived challenges to government's recychpgroach of increased informal sector involvement
was summarised aslriformal reclaimers are often stuck/happy in a survivalist modaly working

when they need money. They like the flexibility of not having to work 8:00 to 17:00. Very few have
the basc skills to put a proper business plan together or run a business. Many are also illegal
immigrants. Thus migration to the formal sector will be fraught with challehges line with
government's drive, examples were given of municipalities contractigsabsidising cooperatives

to provide these services in a manual/labentensive fashion to informal settlementssometimes

at a lower cost than formal waste collection/recyclif@r small enterprises intending to start waste
management related business, insecurity around the supply chain where waste is the process
AyLldzi SNRPRS& (KS {a9Qa O2yFTARSYOS (G2 SYolFN) 2y
such as conveyors for waste pickers to access waste before landfilling were suggestediasy to
support small enterprise recyclingd stakeholder cited integrated waste management projects
around Cape Town where municipalities have contracts with ssnalke collectors to collect waste in

the informal settlement areas. This was said tovibeking well, and probably costs municipalities
less to collect in informal settlements than in formal settlememigditionally, communitybased
recycling opportunities could allow greater participation of rural communities in waste recycling and
waste mnimisation. Howeverthere were concerns that recycling, where communities were mere
collectors, did not empower these communities and did not teach them about business. They
remained powerless to negotiate prices and were bound to accept the pricesatidigtbuyers. It is
important that small scale operators add value to the waste streams, such as granulation so that
they could fetch better pricedAn instance was also mentioned where as part of an EPWP initiative,
people were partly paid with food folodlecting waste.
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Institutional linkages may be complicated where middlemen impose themselves. An example was
given of Soshanguve where it is apparently not possible to get waste metal out without going
through middlemen. Such cartels obviously escalateggri

5.3 Institutional issues

The three main institutional issues that surfaced from the interviews are capture&igure 15.
These are exanded on below.

e Narrow mandate focus
¢ Local government shortcomings
e (ollaboration mechanismsfor
innovation
WWESTE —
Innovation

Institutional
issues

Figurel5: Institutional constraints, gaps and opportunities for waste innovation
5.3.1 Narrow mandate focus

Respondents pointed outthi¢ 3 A f 2 Q Y2RS 2F 2LISNI A2y 2F IF2BSNY Y-
Often this narrow mandate focus used to exclude initiatives that could ensure better integration

and support innovationin addition to DEAwhich regulates the waste sectdhere arenumerous

other government departments with waste managemealated mandates, including the
Departments of Health, Cooperative Governance and Traditional Af{@GGTA) Mineral

Resources, Energy, Transport, and Trade and Industry. Each department kad owaste on the

basis of its own strategy, without an effective, agreed overarching vision guiding them. A possible

way to tackle this problem would be a dedicated integrative imténisterial coordinating

mechanism.

There was also the perception af narrow view of science & technology, which was seen by
stakeholders as a political perception that tended to separate S&T away from the immediate service
delivery challenges that policymakers grapple with. Science councils tended to be viewed as service
providers, not partners to government departments and this was seen as a flawed stance.

Several stakeholders felt that science innovation in South Africa is driven more by the pet research
topics and interests of academics rather than some kind of oveirrgcdforum that identifies priority
research needqAlso seesction 5.7.1 under human capital developmérithis tends to produce a
mismatch betwen what scientists want to do and what is required for coordinated national
development.Perceptions were that there was insufficient coordination at national level to identify
what needs to be done, and who should do it and to ensure focus on issuearthgiarticularly
unique to SA, and to find SA solutions to theBee DEA has recognised this skhayining which is

why they are developing a Waste R&D strategy for South Africa (in conjunction with DST).
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5.3.2 Local government shortcomings

The limited skilledechnical and managerial capacity at municipality level was seen by respondents
as being responsible for several shortcomitfig®re on this inSection 5.7.3 around public sector
skillg. Without specialist wastestaff at the majority ofmunicipalities officersare unable to engage
meaningfully in discussion fowith the private waste sectoAs a resultnnovationis not prioritised

as it was not wk understood by such staff.

The wide discrepancy in experience and knowledge between consultants and council officials often
leads to consultants recommending the latest technologies tlae not necessarily the most
appropriate for the context of thenunicipality. The lack of appropriate technical capacity mgean
that municipalitiesare often unable to evaluate proposals atde thus open to manipulation and
wasteful expenditure. The capacity to correctly operate and maintain such new technologies once
acquiredis also usually lackingnore on this irfection5.7.3around public sector ski)ls

5.3.3 Collaboration mechanisms for innovation

Suggestions were made by respondents for stakeholder interactions/platforms with a focus on
timely linking waste innovations to market need®r example:

e A waste innovation support mapm indicating the kind of support offered by various
organisations (including contact details, eligibility criteria and application guidelines) at each
stage of the wate innovation life cycle (S&ection5.2.2).

e A competition/olympiad where ideas can be vetted (through the relevant technology evaluation
expertise), finalists selected to present theamcepts and winners provided with opportunities
for taketo-market support. (There is a potential role for TIA here).

e An openinnovation platform for linking demand (the waste management market) with supply
(waste technologies/innovations), i.e. entreprams/industry ¢ who understand business and
the waste environment, with scientistsRS @St 2 LAYy 3 gl adS a2t dziAz2ya o9
AYY20FGA2yQ | LIWNRIF OK Ay &%BKeytd hdsu@edoftisisSy SNA & 2
o0 A topdown combined withbottom-up approach, i.e. opportunities for industry to air

problems and for innovators to respond with potential solutions, and -varsa
opportunities to promote innovative ideas and test market reactiowith an eye on off
take agreements.

o Connectingthe innovator and entrepreneur early in the development cycle to allow
solutions to be tailored to market requirements and thus facilitate wssreptance, uptake
and commercialisation.

0 Addressing IP issues and models for partnershigramt and creatinga collaboration
culture to solve problems, e.g. the entreprenduafresidence initiative capitalises on the
fact that mature and experienced entrepreneurs who have already achieved their career
goals are inclined to collaborate and share expertise.

o Preseting opportunities for financial support and exposure to investment/venture capital
institutions.

%0 http://www.openinnovation.eskom.co.za
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0 Marketing, promotion and commercialisation suppoct including exposure to well
connected individuals/organisations with networks that can unlock not jusionat but
also international market potential (there is possibly a role f@d€ andinvestmentSouth
Africa (TISAhere)

o Inits simplest form this solution could also link existing technologies to solution seekers.

0 This concept could be extended to expoacademic/research endeavours to business
AyiGSNBai 0e Fft26Ay 3 Ay Rdza G NR Sa 02 @S
science/technology outputs.

e Waste innovation scoutersg i.e. footsoldiers that can infiltrate venture capital markets and
academic/reseallt institutions to find opportunities and to act as hondsbkers with an
understanding of technology and markets.

e A recurring waste indaba allowing key players with experience in the sector to debate waste
related issues, technologies and government stgigs, for e.g. recyclingil KS LINR Qa | YR
and its suitability to meet governments job creation expectations. This would be more than
what is currently offered by the Waste Khoro, which is only a forum for government officials.

5.4 Behaviour and percepti on issues

The three most salient behaviar and perception issues impacting waste innovation are listed in
Figurel6 below, and explained in the section below.

e Attitudestowardswaste

¢ SMMEsand communities

¢ Unintended consequences and
competing priorities
Waste —

Innovation

Behaviour
and
perceptions

Figurel6: Behaviour and perception constraints, gaps and opportunities for waste innovation
5.4.1 Attitudes towards waste

According tosome industry and academistakeholders, here has been limited acceptance of
cleaner production(waste minimisationapproaches in industry, leading to continued reliance on
inefficient production systems. Sometbe factors contributing to this attitude in industry are:

¢ insufficient focus on waste minimisation in industry

e perception that the costs of waste minimisation outweigh the benefieeGection5.2.5
e narrow profit focus §eeSection5.2.5

e insecurity in the supplgf wastewhere waste ighe input into a manufacturing process

Stakeholders felt thasociety (government, industry and the publggnerally do not see waste as a
renewableresource. This way of looking at waste influences pleeceivedoptions available for
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dealing with wasteand encourages innovatiorA change in mindsé$ necessarymovingaway from
the prevailing cradlé¢o-gravementality towards a cradlgo-cradle approach to wastend resources
management.

In numerous instances respondents cited public perceptions asbatade to waste innovation.
Examples include:
¢ public opposition to wastéo-energy (including madsurn incineration) on environmental and
health groundsas well as cultural perceptions and norqmsven though research has shown it
in many instances s@pior to other methods and in compliance with strict environmental
legislation in Europe, where it has consequently been implemented; and
o refusalto accept methane gasconverted from human/animal sewaggto power cooking, on
sanitary/health groundsg even though research has proven these fears unfounded.
e minimal community participation in recycling initiatives where there has been inadequate
public buyin, which informal sector stakeholders felt was due to overly-dogvn design and
implementation of these initiatives.

5.4.2 SMMEs and communities

In devc?bping innovativve waste,manageme’ntA solutions fo It is generally felt that the South
{2dzi K ! ¥NAOF A Aa OSNE AY African science and technology
socioeconomics, and varying resources between urban arn fraternity is not sufficientlyinked
rural environments. Communities in rural areas hava to municipalities or the market
perception that anything less tha#irst world technologieSis as a solution provider. Local
a violation of their rights This perception needs to be| research outputs (especially in th
managed as successful innovations in rural and urby Policy/public good space) are in
SYOANRYYSyiia R2 y2i Kl @8 (| need oftransferral mechanisms t(3§ 3 o ¢
resulted in fancy imported designs being installed whéreyt | SNift innovation into the market
. . . place and reach stakeholders/
are not appropriate and could not be sustained, either due t enhUSErs.
lack of budget or available skillmgre on this irSection5.7.3
around public sector skilldnnovation needs to be adapted to
suit the context and its peoplénnovative solutions do come out of communities, the knack is to tap
into these shared and exploit the learning for wider applicati®ocicecological innoation and ce
creation between municipalities and rural or peirban communities allows for the development of
technologies suited to the local context. Community involvement in the development and
implementation of approaches to local waste managemengdiiporating indigenous knowledge and
approaches will enhance buy and greater participationForeign investors and development
agencies, such as the German Development Bank and the Swiss, have recognised that in order to
understand the SA waste sector thaeed to work in partnership with the local municipalities.

5.4.3 Unintended consequences and competing priorities

The need for rapid economic development often undermines waste minimisation and beneficiation
priorities. For example,he pressing need to gerate power in the face of national power
shortages is seeto compromi® waste minimisation and beneficiationf power generation waste

with the company focussing on its key busindsSKOMurrently only recycles about 2% of the fly
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ash it produceshowever me academic stakeholder estimated the current fly ash production to be
approximately 40Mt per annum from the cefiled power stations. In such cases, opportunities
exist for startup companies or entrepreneurs to take on these waste streams ftteahat the core
business of the industry.

5.5 Infrastructural issues

Thesixmain infrastructural issues raised during the interviews appe&idgnrel7 and are discussed
below.

e The future of landfilling

¢ Location significance and multiple
sources/applications

¢ Waste to energy projects ¢
alternative conversion energies

structural | o International solution purchase

issues favoured above local development

Waste o _Impact on Iife—cycl_e_costs on
infrastructure decisions

¢ Accessto geographically dispersed
innovation infrastructure

Infra-

Innovation

Figurel7: Infrastructure constraints, gaps and opportunities for waste innovation

Industries andmunicipalities make lorterm infrastructure decisions due to the substantial
investment costs involved. The price of buying into an infrastrueitttensive process or technology

is a loss of agility. So when an alternative (even improved) innovatioreme#self, there is an
inherent inertia to change directior®imilarly, concerns were raised around vested interests in some
sections of industry driving behaviour. Where alternative innovations or technologies were seen as
potential competition, these auld be stifled by companies already promoting their own
technologies.

5.5.1 The future of landfilling

While a number of alternative waste technologies (AWT) are appearing in South Afeicéo(
3.6.2), landfilling remains the most prevalent waste disposal methodovation opportunities still
exist with regards to landfillindzor example, regionalisation of landfills, which was first proposed in
the 1999 NWMS (DEAT, 1999), provides for different ways of managing wWast@pportunity for
mono-disposal sites was also mentionewith current concerns over the necompliance of
municipal landfills, publiprivate partnerships as part of a regionalizatistrategy allows for a few
capable service providsto take responsibilityfor manadng waste streams correctiyf hiswasseen

by stakeholders as beimgeferable to tasking municipalities with a specialist responsibility that was
not a core activity. A move was advocated towards mqrespecially clearg Material Recovery
Facilities (MRFs) as in Europe, facilitated by separation at source initiatives.

41 |Page



A national waste innovatioprogramme for South Africa: Phase 1 Status Quo Assessment

5.5.2 Locational significance and multiple sources/applications

For waste processing plento function efficiently they require a reliable supply of large volumes of
waste. Waste, by nature is a low value commodity and in general is widely dispaiséd.ever
increasing transport costglrawing on waste from a large arean makeinbound logstics costs
exorbitantly highfor these items of little worth and the resultant technologies and innovations
financially unviableln the absence of subsidies or incentivds viahility of many waste initiatives

is therefore dependent onmtegratng/linking activitieswith related up/downstream moneymaking
opportunities. Thus, vaste processindacilities have to be strategically placed to avoid exorbitant
inbound logistics costs and to tap into as many revenue streams as possible. An example was given
of a company that planned a plant at a big metropolitan trade port, thus receiving waste from the
adjacent air- and trade port. It intended to set up a green park with a digester to deal with
processing theorganicwaste. The surroundinggriculturalgreenhouses would in turn be prime
customers for taking up the heat and electricity generated as a resuthefwaste treatment
processes, a good example of industrial ecology. In addition, it would also deal witiste
componentsA type of industriabymbiosis concept which to date has not evolved in South Africa.

5.5.3 Waste to energy projects z alternative conv ersion energies

As discussed iBection5.2.5 a South African complication of waste-energy projects centres on
supplying and tapping into theational electricity grid. According to Independent Power Producers
(IPPs), they are struggling engagewith ESKOM, who has the monopoly on energy production.
Because of thdrustrations experiencedaround this issue, companies are investigatatigrnative
conversion energies, such as vehicle fuel or heat (steatmgh do not require access to the national
power grid However, hese alternative initiatives also come with their own challenge®t many
industries demand steamor where steam igequired, the industries are often not clustered
together spatiallyto allow for a singlesupply andoff-take (an example is the canning and food
industry, which in general is not clustered togethérhis again highlights some of the challenges
experience around successfully implementing industrial ecology initiatives in South Afrcéor
vehicle fuel, performance losses are indicated for taking up this alternative, moréoverosts of
converting from existing diesel refuelling infrastructure wouldardpen enthusiasm. There are
international examples of instances where these obstacles have been overcome and successful
initiatives implemented, however in studying these for South African applicability the inherent
conditions and subsidies need to be takato account.

5.5.4 International solution purchase favoured above local development

According to pvateg | & (0 S O 2 oftedithg &xPeiti€edto
developing a solution cannot be found in South Africa.
major company mentioned that it was recently in the marke
for devel.oping an i.ncineration technology.. It could not f_inc T [
the requirad capacity locally and had to import a solutior R&D or sector sharing/learning
from the East. In fact, the companies interviewed did ng from pilot faciliies.

seem in favour of South African technologies. Instead thd,

had a shopping list approach where they searched the global

market for the most suited andosteffective solution. Overseas technology solutions are purchased

R&D and innovation opportunities
associated with inbound
technologies must be explored,
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in a plug and play fashiog sometimes a local technology partner provides suppéiar large
investments, waste companies might invest in buying a pilot plant to see if the technokgiaisle
for South Africa.

5.5.5 Impact of life -cycle costson infrastructure decisions

Respondents from research institutions voiced a need for laboratories and equipment to build
prototypes and test functionality. Setting up and maintaining specializedd-class facilities are
expensive Moreover the laboratory use is often so specific that it limits wide usage or clientele.
Costs of facilities for developing and-gaing testing of waste solutions and other downstream
requirements need to be factorethto business plans in order to reflect the lifgcle cost and
accurately assess the revenue implications of a waste opportunity. For example when South African
companies adopted nothermal treatment methods for health care waste (as alternative to
incineration which had come under attack by NGOSs), regular biological (validation) testing became a
legal prerequisite. The two facilities employing this method had to send samples to an accredited
laboratory twice a year, to ensure conformance. The testing@ss, equipment and maintenance of
required organisms werexpensive and it could not be justified for hgdarly use for only two
clients by the laboratories. As a result there are no accredited laboratories in South Africa for
biological testing of notthermal treatment facilitiesand samples are now sent overseas.

5.5.6 Access to geographically dispersed innovation infrastructure

A complication of the Research Infrastructure Support Programme (a NRF3*ythat) was
mentioned is the fact that applicationgeamade by individual universities and science councils,
which are dispersed across the country. The research fraternity wanting to make use of the
infrastructure obtained through these grants, is often debilitated by the logistics of accessing it at
dispaate locations. Respondents felt that a hub model /centre of excellence would be preferable,
where facilities and research around specific disciplines are located together, providing economies
of scale and avoiding scenarios where investment in R&D inficiate is diluted, as is the effective

use of the infrastructure.

5.6 Information sharing and innovation collaboration issues

The four main issuegertaining to information sharing and collaboration are depictedrigure 18
These are further exploreoelow.

8 Strategic Platforms Grants (Contract grants)

The Strategic Platforms Support (SPP) Grants are geared towards the strengthening of research infrastructure and
specific research platforms in the country in order tordp highly skilled people and generate new knowledge and
technologies that are a prerequisite for progress in science and technology as well as economic growth.

e A number of different programmes are included:

e Researchnfrastructure Support Programme

e NationalEquipment Programme (NEP)

e NationalNanotechnology Equipment Programme (NNEP)

e  Strategic Research Infrastructure Programme (SRIG)

http://www.nrf.ac.za/risa.php?fdid=3
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Figure 18 Information sharing and collaboration constraints, gaps and opportunities for waste
innovation

5.6.1 Information sharing and awareness raising

In South Africa, waste management has omgently begun to receive the kind of attention and
progressive thinking that have been prevalentdieveloped economiefor decades. Consequently
the general public needs to be educated on forwénahking waste management behaviour and
practices,including alternative approaches such asnimisation,re-use,and recycling procedures
for the various waste streams. Examples were citethe interviewsof public ignorance around the
inadmissibility ofe-waste (e.g.TV or microwavs disposal to normal landfill site®oth urban and
rural populatiors would greatly benefit from waste education customised to their context (including
the benefits of recycling and reuseJo overcome many of the perceptions to waste already
discussed undeSection5.4.1, popular scientific communication is required. Perceptions need to be
adjusted to view waste as a resource instead of useless, mtegdaemains. A mind shift is required
from Wradleto-graveQphilosophies and policies to close thradleto-cradleQcycle ¢ whereby
products or leftovers from one production cycle becomes the input to another (possibly unrelated)
use.

An approach to ensitising consumers towards environmeriendly behaviour(and promoting
green products)isecalabelling Organisations such dadalo Yethua DEA initiativekand National
Cleaner Production Centre (NCPC) (a dti initiatiaie) to create an ececonscious society through
awareness raisingncludingpromoting ecolabellingandvoluntary eceendorsement programme

5.6.2 Information access and sharing across institutions

According to interviewees, there is a lack of mechanisms in SA through which ttetressearch

outputs to stakeholders (endsers), especially in the policy/pubtiood space. Both government

and industry noted at a waste HCD workshop held on th& 2 July 2012 that they found it difficult

to access particularly research outputs fromademia and science councils (DST, 2012a). In some
cases the information is available for sharing but accessing and adapting it for practical
implementation proves to be a challenge. This is in part because the dissemination of such R&D is
not the mandateof key departments such as DEA, SALGA and COGTA, which is further aggravated by
the fact that DST does not have a presence in all the 273 municipalities. Another issue is that the
information is often not in a format accessible to ngpecialists and needs be interpreted, or re
packaged into a format more suited for lay audiences. The KnowlBdgering waste function
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within UKDepartment for Environment, Food and Rural Aff@D&FRA) is an example of how policy
qdzSaidA2ya NB O2y@SNISR Ayi2 NBaSINOK l[jdSadAizyas
translated back for policgnakers (DEFRA, 2007).

An illustrative example of knowledge transfer in support of innovation is the CSIR Toolkit of Good
Waste Mangement Practices at selected rural, local and urban municipalities (CSIR, 26&0).

value of such accessible information is underlined by the fact that, in 2007 the then Department of
Environmental Affairs and Tourism (DEAT) found that 87% of SouthQ\icaY dzy A OA LJ- f A G A S &
capacity and infrastructure to pursue waste minimisation activitielsis toolkit packaged often

complex or technical waste information into a format that was easy to read and was simply
communicated, to serve as examples tdet municipalities struggling with service delivery (CSIR,

2010). The toolkit highlights those initiatives which have resulted in real improvements to the way
waste is managed in communitieBhis could be expanded to a simple, yet practical guide regardin

waste technologies, to inform municipal waste management. An objective framework describing the

G NR2dza ¢l adsS YFyFr3aSySyid GSOKy2ft23ASas>x GKSANI |
implementation and maintenance cost implications. This could be autgdemwith a list of
technology providers and their contact details. As a start, a waste technology audit is suggested to
establish which waste technologies are currently being employed where in South Africa and to
address what issues and which waste streams

Respondents with interactions at municipal level felt that there have been waste management
innovations at different municipalities, but these remain largely unknown. There is no suitable forum
for the sharing of such interesting developments. WASTE@Q@¥gely industrfocussed bannual
waste conference is not well attended by municipalities. Furthermore, the participating companies
are mindful of the competition present and will not share important ideas, innovations and
information openly. The othigJ f I NAS F2NdXzY A& GKS 21 3GS alyl 3sy!
conference which the DEA launched in September 2010. The event has a prongoficgfbcus,
aiming to bring together all waste management officers nationally in an effort to deal with the
implementation of the National Environmental Management Waste Act, waste Regulations and
related legislatioff. The Waste Khoro is well attended by representatives of municipalities, but is
not open to nonrgovernment stakeholders. As such, existing fora dbeasily allow for transfer of
information between public and private waste sectors.

There are numerous private sector stakeholders with each waste company having their own data.
These waste companies are often reluctant to share their detailed wastemation (for
competitive reasons). Where data is made available, it is often contradictory or incomplete.

5.6.3 Investor handling

The lack of a onstop-shop through which investors would make initial contact to obtain
information on procedures, key contacts and access necessary documentation and forms was seen
as a major obstacle to waste sector innovation by private sector stafter®l This frustrating
experience on the part of intending investors was contrasted with the experience in some African

32 http://www.environment.gov.za/?q=content/mabudafhasi_adressed_waste_officers_khoro
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countries such as Tanzania where responses, information and guidance could be obtained in
relatively shorter times from dedicated natiahinvestment centres.

5.6.4 Information to identify innovation gaps

In the late 1986 and early 1990the Water Researchh 2 Y Y A & a A 2 yh€edtookoa national

adzNIBSe AYAGAIFGADGS ob! ¢{!wt0d b!¢{!wrQa 202S00GA D!

to determine targets for water intake and pollution loadings reasonably achieuabindustry; and

to establish areas where research is needed to assist industry in improving its water and waste

water management. Numerous industries were surveyed and an extensive database of industry

related information was compiled. Various potentiesearch projects were identified, the details of

which were circulated to all the universities and technikons in South Afr@cassist further with the

dissemination of this information, industgpecific guides on water and wastewater management

was poducedfor industries such assoft drink and carbonated waters, dairy, red meat, laundry,

textiles, pulp and paper, sugar, ettheseguides wereaimed at the industries, and to other

interested parties such as municipalities, administrators, researciieisconsultants in the water

and wastewater fields. Targets proposed in the NATSURYV industry guides for water intake and

pollution load per unit of product providea basis both for legislation and for action within

industries by providing like industeis with a valid basis for comparison. A WRC respondent

confirmed that the organisation was in the process of

updating thenow out-dated industry guides over a four to | R&D and innovation opportunities

five year period. A number of respondents referred to the| and gaps need to be identified

NATSURYV industry guides andygested that similar guides through the collection of

be developed for solid waste as outputs to the DST Wag nformation, which must guide

R&D and Innovation Programme, as it will identify importan strategic RDI programmes and
. . . associated investment

research and innovation opportunities and gaps fo

technology development.

Alternatively, nformation from Industry Waste Management Plans, required under the new
NEM:WA may be a source of such industry waste informa#isra starting pointhe waste baseline
study, currently being undertaken by the CSIR on behalf of the BBAcollects readily available
information of waste quantities per waste typenight provide initial indications of key areas to
target furtherwhich can be built upon through future reporting of waste information to the South
African Waste Information System (SAWIS) managed by DEA

The map of South African landfill sites needs to be updated and enhanced with various information
layers, such as waste compositjguantitiesand site qualities (legal compliance, engineering design
details and lifespankExisting waste information portalsuch aghe South African Waste Information
Centre GAWI(, could be augmented by a waste atlas database/geographic information system. This
could provide details on where waste hotspots asbjch wastego prioritise; and model how waste
spreads geograpcally using a few key determinants. This could enable capacity to be centrally
planned and coordinated so that geographically similar areas could be targeted with similar policies
and strategies.
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5.7 Human Capital Development issues

While separate detaild HCD repod have been prepared as parof Phase 1 of the Waste RDI
Roadmap (DST, 2012djigure 19highlights thefour HCD challenges raised by stakeholders as
obstacles to waste innovationh@& sectiorbelow providesmoreinsight into these issues

e Waste qualifications

¢ Developinglocal expertise
¢ Public sector skills

¢ Private sector skills

Waste
Innovation

Figurel9: Human capital development constraints, gaps and opportunities for waste innovation

In order for South Africa to solve domestic issues such as unemployment and poverty, as well as

grow and transform as a global economthere needs to be an improvement in the utilisation of the

O2dzy iNEQa AYKSNBYl Ayy20FGA2y HBiveeadindOvatbn an® y 8 A RS |
a tool foraddressing{ 2 dzi K ! FNA OF Q&4 &a2O0Al f mysRbed ORtyfiagy A O Yy S ¢
skilled andresourceful individuals that create and sustain hggbwth ventures through the

consistent use of innovatiorHCDis therefore critical toenhandng the abilities of allcurrent and

potential actors to allow themto take on new partnership roles in sustainable waste management

(pers. comm.2012).

5.7.1 Waste qualifications

Waste management is a compleystem and is becoming more technologically advamadure

waste managerant will require specialist training, however no formal wasigecific degree (or
equivalent)currenty SEA aGa Ay { 2dzi K ion¥ (dihddghsdene rélaiedopids i@ Ay & G
embedded in other degreés Waste practitioners generally hawngineeing or environmental
sciencebackgrounds andt is typicallyonly ata masters or PhDdegree stagehat they begin to

specialise in waste management. Respondents felt that universities in general do not seem to have a
ALISOATAO A ydn$iNg afi2 MWa glIIaNIS 20F ¢ NS A S NOKSNDa LIS

Thus, scarce skills are head hunted and poached from competition and come at a price.
oCompetence and capable skills can be fognih older professionals. However, science and
chemistry standards seem to lkeopping and recently qualified technicadisiented individuals are

no longer plugand-LJt | 8 ® C2NJ SEIF YLX S Ay | 0 -teyolhamipgiy Sy da |
required before their workmanship is up to standard  OO2 NRAyYy 3 (G2 GKS | 62@S NI
SN}t 3Arald FNRY GKS AyiSNWASsa ol a GKFG
S Ra
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relevant and appropriate graduates and pgsaduates tadd S S Y LJ 2 & | GobeBiménen@stt £ &8 © ¢
be deliberate in developing local competencies in line with its technological sttategy

5.7.2 Developing local expertise

HistoricallyRdzS G2 { 2dzi K ! F NA O,lsgdalisk sKilmbdNdchndidgigsyhadito be & 2 £ | G .
developediocallz | & (G KS& O2dzZ R y20 0SS &2dz2NOSR EiRY T2NB
into the international economy the market conditions have changed dramatically, amplified by the

effects of globalisation.dsith African companies that now seek these specialist skidlge access to

a more competitive, broader and deeper international skills pool. Furthermore, South Africa does

not havea large domestic market or favourable labour polictesattract internationaltechnology

companies to establistocallyandto SYLX 28 | YR RS@St 2LJ) fTheddistno 4§ SOKY A
longer sufficient demand/facilities in South Africa to attract students to high end scientific/technical

skills in for e.g. analytical chemistryathcould feed waste innovatiér(pers comm., 2012€Ehnical

director of a waste management compgnyrhose who do
specialise in these fields have an international job market f¢ Link to mechanisms put forward i
SYLX 28 YS8Syid 2LILIR2NIdzyAdASao i theHCDprogrammetoprovidey | 54§
technical directoR S Ot | Fid8rig ¥hanpower is the biggest information on available waste
frustration. We recruit scientific and environmentally qualifie sector eXpemS.e’ e.9. dedicated
. ) . ) ) postgraduate diploma or honours
interns to train and gain experience in the waste manageme S R
field, and have up to now absorbed all of them into the teal (publication of recent graduates),
after internship completio. We could really make use of an community of practice for
annual publication with contact details for recently qualifieq  specialists and students, etc.
BScposHNJ RdzF 1Sa Ay {! ®é¢

5.7.3 Public sector skills

The view on public sector skills almost unanimously singled out a lack of waste innovation
competence and cazity in municipalities, especially regarding technology evaluation expéges
Section5.3.2). The respondents observed that municipal stafintover remainedabnormally high

and the inexperienced young engineers that were often in charge, lacked practicakaedl
exposure to enable them to make sound technology investment decisions. Instead they often relied
on their Womfort-consultant® who are prone to push for technologies that have income potential
for their companies and not necessarily the most fitting and cost effective solution. Suggestions
were made that experiential learning and -time-job training/shadowing of seasoned professibna
(PR) engineerde reintroduced, e.g. gung municipalengineers could be mentored byetired
professionakngineers.

Opinions were voiced that a hurdle addressinghis municipal skills problem is that the smaller

Ydzy AOALI t AGASAa 2F0Sy R2y Qi (y26 o6KI GMunigigge R2y Qf
oriented waste training/development programmes by the Institute of Waste Management South

Africa (IWMSA) and thhorth West University (in the past) were mentioned. However, these were

mostly aimed at interpreting the legislation, strategies, and service delivery aspects, etc., intended
mostly for councillors and senior management officials, &ede not accredited.
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In order to assist and capacitate municipalities the BEArunsa programme whereby community
environmental workers are deployed to local municipalities and in many instances these people get
absorbed into the municipal structur&uggestions were nda that in order to improve municipal
waste management and planning expertise the practice of getting consultants to develop integrated
waste management plans (IWMP) for municipalities should be stoppreat least changed to one of
joint-development In order to enable knowledge transfer, municipalities could solicit these planning
experts tofacilitate the IWMP developmenwith them, butmunicipalitiesneed totake ownership of

the planning procesand its outcomes

Training is also required on how ¢perate and maintain technologies within municipalities to avoid
white elephant situations. As suckecipefor guidelineswere suggested; detailing standard
practices to be followed for wastelated processesThis could also be developed smpport
engineers, accountants arehforcement practitionersvho work in this field. However respondents
felt that inspectors or enforcement officers were often not technically competent to vet waste
compliance and just blindly tiebff legal requirements without understanding conformance
complexities.

5.7.4 Private sector skills

In support of SMMEs and developing entrepreneursspondents felt that there was skills
developmentgap in terms of operating cooperatives after establishment ghdt an initiative is

required to educate and guide these SMMEs in terms of processes and running a busioesding

G2 GKS Lyy2@F0A2y 1dz0Qa [/ fAYFGS Lyy2081FGA2y [ Sy dN
landscapeskills training is required to provide the initizpabilities for companies to enter or scale

up their innovations.

In the same line as thd&hentoring by experienced engine€she entrepreneusin-residence
programme was suggested. Such a programme wouakpitalise on the fact that mature and
experierced entrepreneurs who have already achieved their career goals are inclined to collaborate
and share expertisescientists/technology creators are often not businessded and could be out

of touch with the markebpportunity presented by their inventiorand what is required to
commercialiseHaving anulti-disciplinary team with a entrepreneurial expert in house would allow

the innovation to be transformed to meet market needs timeously in the innovation development
cycle.Key to enable this is resolvitlg and partnership issues.
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6 RECOMMENDATIONS

6.1 Addressing the challenges within the NSI

5{¢Qa NBalLkRyasSa (G2 0G§KS NBO2 YortBeNSinduded fhaTereYeari KS h ¢
Innovation Plan (TYIP) (DST, 2007), the establishment dihttevation Fund and the BRICs, the
establishment of the Knowledge Economy Forum, Centres of Excéfleane the South African

Research Chairs Initiative (SARChI) (DST, 2012). Initiatives like SARChI, Centres of Excellence, , the
establishment of the Inndvii A 2y CdzyR | yR GKS . wL/ Qa KI @S I ff¢
behind the tax incentive scheme for company R&D (DST, 2012). DST has also been successful in
fostering international cooperation through research exchanges and South African participatio
collaboration in the European Union Framework Programme projects.

However, a number of other key recommendations have not been addressed, such as the need to
bring business into the NSI, and resolving the difficulties arising from the governamte an
institutional architecture of the NSI (DST, 2012).

6.1.1 Business sector involvement

The business sector in South Africa acknowledges that there are a number entestioned

initiatives and policies implemented by DST and government departments more broadly, but these

have some significant limitations that act more as disincentivasuginess to engage meaningfully

in the NSI. The tax rebate on R&D investments by companies, for example, has exclusions and
NBLR2NIOAY3I NBIdZANBYSyida (GKFG fAYAG A (The busDE3S & a A 0 A
sector shares the view thayiy 2 @+ GA 2y | yR GSOKy2f238&8 | NS5 TFdzy Rl Y
goals with respect to economic growth, competitiveness and job creation, with the NSI. It also
believes that the state has a role to play as a national coordinating body to marshal hationa
resources in the science and technology (S&T) space towards a common beneficial goal, but that
aGrdS AyuSNBSyuArAzy ySSRa G2 GFr1S G4KS LINA@GIFGS as
The sector believes that DST has a science focus rather ahtechnology focus (e.g., the SKA

project), the latter of which would offer better support to industry and business, and that the
Department suffers from a lack of businesgerienced personnel. The Ministerial Review
Committee suggests that one of TIA NRB f S& & K2 dzf R -pary antl gros@ect@al € A G I G A
partnerships to facilitate a culture and practice of innovation towards a common shared purpose, as

is the case with similar government agencies in, e.g., Finland.

33 . . .
Centres of Excellence are centres or nodes of research, based mostly at universities, which sEweetdrate

resources and capacity to facilitate collaboration between researchers ordong multi-disciplinary projects in areas
that are strategically important to South Africa. The primary aim of Centres of Excellence is the generation of new
scientfic knowledge that would benefit our national and regional development objectives.
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Furth’er[n(v)ré, It shouvld.{ lao focus “on The business sector has identified a number of
Ay@gsauAy3d auNEBy3Ite 7 challenges that need to be addressed by governme
technology sector, to amongst other things, i, improve the effectiveness of the NSI:

advance blaclowned businesses in the| 1. The tax rebate on R&D investments by

sector. Innovation and growth in this companies needs to be revised to be more
particular sector is hindered by the lack of accessibland useful

venture capital and angel fundingvith the | 2. DST has a eordinating role to play in

result that skilled individials and marshalling S&T resources and facilitating cro

sectoral partnerships towards a common
innovation purpose
3. There should be prioritised state funding for

entrepreneurs tend to migrate to countries
with more favourable conditions. Financierg
need to have an increased risk appetite, an : . -

i i engineering and technology training and
processes through which funding can bg research
accessed must be simplified to make thes{ 4 The State needs to

Y2NB | 0O0SaaArof Ss. iias a) T20dza 2y Ay@Saitiy3
hoped that with time, TIA funding will operating in the technology sector
become more accessible and play a role i b) facilitate and incentivise more accessible
this regard. It seems that venture capital is FdzyRAYy3 &adzLllLl2 NI Y S(
in fact readily available, but the investments ¢) play a catalytic role in creating triple and

quadruple helix partnership® address
national developmental priorities and
challenges

d) take the private sector needs into accoun
G2 Sy O2dzNI 3 S nidgfilS € |

are on a relatively small scale with certairn
tax and exchange control ralations making
it difficult for fund managers to create value.

Another suggestion from the business secto participation in the NSI
is that cooperative programmes be e) encourage a wider view of innovation to
introduced, through which the state could meet its globally competitive goals

partner with groups of small businesses tha
are unable to fund their wn R&D
programmes, but which need access to a particular technology to enhance their global
competitiveness. Every participating organisation has access to the outputs of the research, and is
entitled to exploit the same.

Business is of the view that sonw# the skills shortages in the human resource base may be
addressed by prioritised state funding for engineering and technology training and research (DST,
2012). Universities (and science councils) should also be incentivised to include support for the
economy as one of their (research) priorities, by introducing special funding arrangements to
address such issues in their research.

Triple helix partnerships between government, business, and higher education and science councils
are essential to addresgy the national priorities and developmental challenges, and government
must play a stronger catalytic role in bringing the various players together and in creating conditions
for the required cooperation and innovation. For example, in order to revermseétline in business

and industry funding in the public sector, the former needs to be more closely involved in the design
of the necessary funding instruments and arrangements. In certain sectors, it may be necessary to
include society as well to creatpiadruple helix partnerships.
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In addition, the system needs to be agile, and priority must be given, immediately, or at least in the
shortterm, to getting agencies such as TIA functioning effectively. Much more attention also needs
to be paid to the neds of the private sector so as to encourage its meaningful and full participation
in the NSI. As noted by participants in this project, innovation is typically driven by business, not by
government. So the question is; how does government create an emm@nh that stimulates
innovation in the private sector, thereby creating opportunities for business to draw on capabilities
of an NSI?

There is a concern within the agencies of the NSI, like the NRF, that the private sector directs some
of its R&Dinvestment overseas even when it can be performed locally (DST, 2012), and the NRF
believes that conditions must be created to make local R&D the best option to such firms. A wider
view of innovation (in addition to the traditional technologichiven viev) is also necessary if the
country is going to be internationally competitive within a global economy.

6.1.2 Governance issues and coherence between government departments

It is imperative that at least the government departments tha
should be creating an enabling environment for innovatio group on green technologies will
(DST, the dtiDEA, EDepartment of Higher Education and ensure successful daboration on
Training(DHET)) work together more closely. Similarly a was  jnitiatives identified under the
(or green technologies) intedepartmental committee would Waste RDI Roadmap.

be important to setting, and implementing, creBepartment
RDI priorities for the waste sector. An open system of

innovation that allows for &ee flow of ideas and people between the various players in the system,
globally and internationally, is also key to enabling innovation. Immigration and intellectual property
policies and legislation need to allow for this. International collaborat®mlso a fundamental
building block in this regard, and this is an area in which the state has done very well, especially with
regard to the European Union Framework Programme, of which South Africa is a key beneficiary.

An interdepartmental working

Stateowned enterprises may be keto energising innovation through their procurement activity,
international linkages, their R&D needs, and their involvement in technology transfer. The IDC and
PIC are also potential levers for innovation.

6.1.3 Economy

One of the paradoxes is of course thehile South African industry is highly innovative, the economy

is fairly stagnant (DST, 2012). This is largely due to structural reasons, such as the lack of transferable
alAatta FTNRY 2yS aSO02N) G2 | y2iKSNenpkymerk (D2 vy a i NI
2012). This points to the need for social innovations that will lead to social change, through for
example government enacting legislation and regulation that would create an enabling environment

to, for example, address the human resourcapacity constraints in the system (by changing
immigration policies for instance, and revitalising, and increasing the number of, technical colleges);
actively involving civil society groups and communities in development initiatives rather than only

sedh y 3 02 Y \asirgclpignts ®fisendce delivery 6 5{ ¢ = HAMHYHP O @
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Internationally, it appears that national growth increasingly depends on creating small and medium
SYGSNILINR&ESED ¢KAA | LIISFNBR G2 0S5 ( NXz8 40%\6f ofir2 dzii K !
GDP and accounting for 60% of all employriefithe growth and vitality of the SME sector is crucial

if the NSI, and the country, are to achieve its job creation and economic goals. As indicated in
paragraph6.1.> 3I2BSNY YSy i akKz2dZ R Ay@Said Y2NB Ay {a9Qa
wants to promote blac2 6 Yy SR (1 SOKy2f 238 o6lFlaSR {a9Qao

6.1.4 Patent activity

Another paradox with respect to private sector innovation in South Africa is that the high rate of
innovation has not translated into increased patenting levels. This is probably mainly due to the
innovation that is introduced being more incrental and adaptive. Patent activity is not common in
areas in which South Africa is at the technology frontier. The country is generally an original
equipment manufacturer in the mediwtechnology space, which again, generally excludes local
patents.

One d the key constraints to creating a national culture of innovation is the regulatory framework
for intellectual property rights. Although it is generally wialientioned, it has proven to be
burdensome for its users (DST, 2012), and coupteductive, paticularly when it comes to co
innovation between the private sector and academia or science councils. It is still too early to
determine the impact of the Intellectual Property from Publicly Financed Research and Development
Act 51 of 2008 (IPR Act), lthie delays already experienced at the new NIPMO indicate that this too
may be problematic. There are also early indications that, as happened with theDRgid Act,
companies will limit research collaboration with universities and science councils,mayd
outsource their R&D needs to other private providers rather than to these institutions so as to avoid
the onerous intellectual property ownership conditions and reporting requirements inherent in the
IPR Act.

Except in the agriculture and health fis] South African universities and public research
organisations are much more in the research business than in the innovation business (DST, 2012).
Companies generally do not look to these organisations for information on innovation but these do
provide te high skills levels that bring new ideas to business. It is worth noting that the proportion
of local private sector funding of research in universities is at 10% and amongst the highest in the
world, with about half of the investment flowing through TIRRDST, 2012).

6.2 Cross-cutting waste issues

Enhancing waste innovation in South Africa, whialn support a transition to a green economy,
requires that government and the private sector address seven btbaoches ofissues currently
inhibitingwaste innovation These issues, which have been extensively covergdation 5

3 Address by Naledi Pandor MP, Minister of Science and Technology, at the launch of the Southern Gauteng Regional
Innovation Forum and Science Park, VUT, 4 June 2012
% p.L 96517, Patent and Trademark Amendments Act of 1980 ,35 U.S.€2$200
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The following section highlighs some ofthe crosscutting issues arising from the views of
stakeholdes, along with recommendations that were suggesie@ddress these issues

¢ Innovation in the waste sector

e Communication coherence and inclusion

¢ Policing and enforcement

e Skills and capacity

e Cumbersome processes and the need for harmonisation between departments

e Small sector support and poverty reduction

¢ Information on the waste sector

It must be emphasised that the issues presente@@ction 5as well as these crogsitting themes,

may not include all of the challenges facing waste innovation in South Africa. It is therefore
important that the DST, agell as other tasked organisations, continue to monitor the state of waste
innovation, and where appropriate, respond to these issues through appropriate mechanisms.

6.2.1 Innovation in the waste sector

Many stakeholders bemoaned the lack of funding at the gasibility/proof of concept phases. This
lack of funding is not unusual at what is a high risk stage of the innovation chain where not many
funders are willing to take this risk.
RecommendationThere is a need for inclusive dialogue to better understamel gaps and
interface issues in the innovation support structures and find ways to address these taking into
account broad stakeholder inputs.

The private sector could play a greater role in R&D and innovation.
RecommendatianThe waste RDI roadmap neddspromote a greater role for the private sector
in R&D and innovation beyond just increased R&D expenditure/ spending.

There are several shortcomings identified in the NSI as it currently stands. A national waste RDI
programme is one way to address thesefollows
Recommendations
e The private sector meaningfully included in the NSI
e identifying sectoral priorities for innovation
e putting mechanisms in place to overcome current governance challenges to waste
innovation particularly improved coordination
e strengthening human capital in the waste innovation sector through formal HCD
programmes supporting SMMEs through the NSI as a crucial part of a national waste
innovation programme

Innovation is typically driven by business, not by government, but govemhroan provide the
required enabling environment.
RecommendationAn inclusive approach is critical in the creation of a conducive environment by
government for business to draw on the capabilities of an NSI.
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Local factors create specific barriers thatjuire adaptation of foreign best practice, or original local
solutions. These factors include lower land and power costs that make landfilling more attractive
and discourage alternative innovations, including wast&nergy projects.
RecommendationEscé#ating landfilling fees to be more marketlated, and carefully crafted
incentives and penalties, to ensure waste generators pay for waste management, and recyclers
are rewarded. These are government roles at both national and local level.

There were cocerns around the role of TIA, if it supports only commercially viable projects, since
this places it further up the innovation chain, away from the high risk stage where assistance is most
needed (support to bridging the innovation chasm).
RecommendationCoordination within the NSI is required to streamline responses to the needs
of entrepreneurs.

6.2.2 Policing and enforcement

Weak enforcement often means that waste organisations implement the cheapest available

technology which does not drive innovation (apgort for national policy).
RecommendationCompetent investigation and gathering of evidence that will stand up in court
is essential, as is punishment of all convicted offenders.

Some regulations and guidelines have the unintended effect of stiffingvation or providing
perverse incentives for undesired behaviours. As an example, waste minimisation could stifle waste
recycling innovation by causing insecurity around the supply of waste where waste is the input into a
manufacturing process.
Recommedation: Dialogue would identify conflicting regulations and guidelines, and explore
ways to harmonise these.

6.2.3 Communication coherence and inclusion

Many non-government stakeholders feel theyre not always consulted as much as they would like

in order forthem to make inputs intgolicy and/ordecisions. A possible source of difficulty is that a
singlewaste forum or mode of communicatiors not availableto dissimilar stakeholders. Thus an
online call for public input, or a stakeholder consultation suifed industry associations and
academic groups will not allow meaningful engagement with small local councils, rural communities,
and the informal sector.

There are also local level waste management innovations as well as data within waste companies
that are not shared. If communicated this would facilitate more evidence based policy and improved
waste management.
Recommendations
e Complex technical and legal documents need to be translated into formats suited to the
target audience, for example researfindings to policy briefs and simplified flyedscal
language articles in the popular press and community radio
e The current methods of interacting with stakeholders within the NSI need to be interrogated
in consultation with all stakeholders with a viegawvenhancing interaction and trust. This may
entail parallel processes designed to reach the different types of stakeholder.
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e A transparent, intefDepartmental committee on waste innovation (or green technologies) is
needed to ensure alignment of policiaad policy objectives.

e Government departments need to better harmonize their separate interactions with
stakeholders to ensure coherent messages are conveyed.

6.2.4 Skills and capacity

The skills shortage that is prevalent acrosswlaste sector points toseveral possible causesmong
them the lack of a dedicated posfraduate waste management degree/diplomaappropriate
curricula not tailored to the needs of the economy, and insufficient threpighof required skills.

The skills and experience gap Wween external consultants and experts, and local government
officials exposes local government officers to manipulative practices because they do not have
sufficient knowledge and experience to effectively engage with and supervise the consultants. This
gap also constrains municipalities from meaningful engagement with the private sector towards
prioritised innovation opportunities.
Recommendations
e Skilling at local government level is critical, and not just in the waste sector. This could
involve both orthe job training and monitoring the hiring of staff to ensure quality staff are
in place.
e For the waste sector, a dedicated paghduate honours degree or diploma in waste
management could provide critical skills.

6.2.5 Cumbersome processes and the need foharmonisation between government
departments

Stakeholders in the waste sector are experiencing similar obstacles or limitations as noted by the
Ministerial Committee in the review of the NSI and alluded to in bS#ttions 4 and 6The
tendency for governmant departments to work in silos in pursuing their respective mandates allows
OSNIFAY AaadzsSaszs a2yYS ONHzOAlIE X (2 WFILit o0S0G6SSy
one of the departmental mandates.

RecommendationA mechanism to provide aassdepartmental vision is necessary.

Investors and entrepreneurs are frustrated by not having a single point of entry where all necessary
support and guidance is available.
RecommendationA national investment centre, or similar facility as foundsome African
countries, is one solution to this problem.

The Department of Energyenewable Energy IFddingProgramme could be used to stimulate
waste to energy projects, and the income from such projects could subsidize waste management
costs
Recommedation: Synchronising the objectives of Departments, e.g. DoE & DEA can improve
support for waste to energy in DoE programmes.
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6.2.6 SMMEsupport and poverty reduction

SMEs and the informal sector are not able to meaningfully contribute in future planningpeor
waste sector.
Recommendationin the waste RDI roadmap it is important to devise a variety of mechanisms to
grow SME involvement in waste innovation as these are crucial to the success of waste
innovation and job creation.

The status quo in the wastgector provides little support to enable microenterprises and SMEs to
organise, add value to the waste they collect, and negotiate terms of trade.
Recommendations
e |Initiatives to assist the informal sector to be more organised around the needs of this.sect
e There is need to identify and incorporate indigenous knowledge into the mainstream body
of knowledge.
e Innovative Industry/SME/microenterprise partnerships that nurture development and
growth of waste sector microenterprises are needed.

6.2.7 Information on the waste sector

To date, no comprehensive sector analysis has been undertaken for South Africa to fully understand
the size of the waste sector. Information also remains within waste companies, and indigenous
knowledge that is not shared.
Recommendations
e Itis necessary for mechanisms to facilitate sharing of information that are already available,
to be developed and implemented, or where already in place, to be more widely Jalied
e |t is recommended that a waste sector analysis be undertakenaasqgb the Waste RDI
w2l RYFL) G2 SaidlotArakK GKS YIF3IyAaAddzRRS |yR 02yl
economy.
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