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%2 o |0-year Waste RDI Roadmap for SA

« The Department of Science and Technology (DST)

« Published South Africa’s 10-Year Waste Research Development and
Innovation (RDI) Roadmap in 2014

« Aimed at providing strategic direction to guide South Africa’s
portfolio investment, for the next 10 years, in six identified
clusters of waste and secondary resources research, development
and innovation activity

- That would lead to (1) More effective decision-making, (2) Faster

iInsertion of context-appropriate Technology, (3) Export of Know-
How and Technology, (4) Strengthened RDI capability and capacity

« And ultimately support South Africa’s implementation of the National
Waste Management Strategy and the waste hierarchy
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e ....Intent of the Waste RDI Roadmap

Vision Development and deployment of performance
Improvements in waste management has delivered a
significant contribution to the strengthening of a
sustainable regional secondary resources economy in
South Africa.

Mission This has been achieved by means of a National Waste
RDI Programme that supports maximisation of
diversion of waste from landfill towards value-adding
opportunities, including prevention of waste and the
optimised extraction of value from reuse, recycling and
recovery, in order to create significant economic, social
and environmental benefit.
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...:.:. Priority RDI focus areas (clusters)

Strategic
Planning

Macro-
Economics

Walue Chain
Strategy

Policy and Legislation

Governance

Build and strengthen the
basiz and application of
strategic analysiz and advice
for the purposes of
evidence-bazed decizion-
making to inform strategy
formulation. planning and its
execution and management

Modelling and
Analytics

Systems Analysis
and Modelling
Business

Models
Socio-Economicand
Environmental
Maodelling

Analytics

Impact
Assessment

Crevelop and use methods,
tools, technigues,
platforms. systems and
frameworks for the
analysis, monitoring and
evaluation of technical,
economic, sooal and
environmental
opportunities and impacts
aszocated with secondary
FESOUrCES

Process Performance
Optimisation

Technology
Development

Technology Evaluation
and Demonstration

Technology
Localisation

Cresign. development,
evaluation, demonstration,
localisation and
deployment of
technologies — both locl
and inbound - for
customer-driven
performance
improvement

Strategic
Metwork
Design

Planning and
Management Systems

Cperational
Logistics
Processes

Crptimisation of strategic.
tactical and operational
decision-making in respect
of logistics objectives,

azzets and resources
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Atmaosphere

Climate Change

Strengthen the ability to
identify, monitor, evaluate
and report on
emvironmental impacts of
waste and itz management.
in order to inform better

targeted and more
effective responses

)

Waste and
Society

Jobsand Labour
Business Practices

Behaviour

Awareness and
Communication

Hurnan Health

Creepen understanding of
waste-refated
opportunities and threats,
to increase the success of
influencing perception and
praci iiveld



Action plans (RDI Objectives)

Set RDI Objectives
Performance improvement towards Secondary Resources

Short Term 2015-2016 Medium Term 2017-2020 Long-Term 2021-2025
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Ant|C|pated benefits

Waste Management

Environmental Benefit

Economic Value

Socio-economic Benefit
(not yet fully quantified)

20% reduction (by weight) in industrial waste and a 60% reduction (by
weight) in domestic waste to landfill (by 2025)%*

» Reduced environmental impacts associated with (often poor) landfilling (including e.g.
greenhouse gas emissions, leachate, litter)

» Potential resource value (minimum):** R17.4 bn per annum (R8.2bn pa recovered)
» Avoided financial costs of landfilling: R4.7 bn per annum
» Avoided externalities of landfilling: R5.2 bn per annum

» Avoided financial costs and externalities associated with virgin material production
(not yet quantified)

» Contribution of a secondary resources economy to downstream manufacturing

» Potential for enterprise development and creation of sustainable jobs
(direct, indirect and induced)

» Reduced operational costs or improved competitiveness through process performance
improvements

» ‘Multiplier’ (knock-on) effects on the macro-economy
(potentially a 1-3x multiplier)

* DST Goal — Evaluated as Scenario 3 in the analysis of waste stream value performed as part of this project

#* As at 2012 values
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: ..:. Ramping up RDI investment

10-Year Investment - Cumulative, in ZARm
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Year 8

Year 9

Year 10

Waste and
Sodety

Waste and
Environment

Waste Logistics

Performance

Technology
Solrtions

Modeliing

and Analytics
Strategic Planning
Portfolio Mgmt



o®s Investment in Waste RDI

Annual RDI Investment, by Funding Source, in ZARm
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e®eg 8, Anticipated RDI Outputs

Key Performance Indicator Outputs

Ambitious™

Products and services to market 4

Technology

acka 20
Development Technology packages

Prototypes 60

Registered patents 24

Knowledge

i atent applicati 68
Generation Patent applications

Publications 587

Post Docs 65
Human
Capital 163
Development®*

Masters 244

* Aszumes a) total investment indicated i: made and b) RDI Productivity assumptions are achieved in practice
*¥ Mumber of students supported over the |0 year imeframe
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....... Approach to the Roadmap

Understanding the b e N
landscape and the reasons ﬂ
for SA to do something
_ otherthan landfill | g

streams

Understanding the needs

of business / industry and \ s
the opportunities they O e
) provide for RDI Y, WP3 Market ,
- Opportunities
Understanding the NSI’s .
ability to respond to these ﬂ WES Siratesic Phioriararion

opportunities
Pp )

WP6 Implementation Framework /Roadmap
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...:.:. Priority Waste Streams of Roadmap

* Municipal Solid
Waste
e.g. paper and

packaging, C&D waste,
OFMSW, residual waste

" - Electronic Waste
(WEEE)

e.g. all fractions, metal,
plastic, glass, etc.

» Organic Waste

e.g. industrial biomass,
OFMSW, food waste

* Waste Plastic

e.g. pre- and post-
consumer plastics (all)
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Problem

Problem
Statement:

* 90% of South
Africa's waste
goes to landfill

* Resultingin loss
of resources
to the economy

* Resultingin
social (human
health) and
environmental
impacts

* Municipalities
face challenges
in delivering
services and
diverting waste
from landfill

+ Alternative
waste treatment
typically more
expensive than
landfilling

—B
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Means

Human Capital
Development
(HCD)

(Skills)

Research and
Development
(R&D)
(Evidence)

Innovation
(technological
and non-
technological)

(Technology)

Strategic
Planning

Modelling
and Analytics

How

Strengthen skills and generate evidence to inform decision-
making, planning and policy development by governmentand
industry

Serengthen skills in methods, tools, models and techniques and
apply these to generate evidence to inform the
management of waste

..:. Framework of the Waste RDI Roadmap

» Opportunities

Opportunities:

* Preventing waste
creates
opportunities for
industry to increase
value-addition
and
competitiveness

* Diverting waste

Develop, evaluate, demonstrate, localise and deploy from landfill creates

t?chr?ologios to support municipalities and industry in opportunities for

diverting waste away from landfill towards value-add new direct and
indirect jobs and
enterprises

Serengthen skills and generate evidence to optimise

decision-making around the movement of waste across the * Improved

country (logistics, assets, resources) management of
waste reduces
risks to human
healthand

Serengthen skills, generate evidence, deploy technologies environment

to reduce the impacts of waste on receiving environments

Deepen understanding of the socio-economic

opportunities provided by waste, but also the threats that

waste poses to human health

16
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Implementation
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e g0, Roadmap Implementation

 The DST established a Portfolio Management
Unit (PMU) from the 1 April 2015 to —

— Drive the implementation of the 10-year Waste RDI
Roadmap (RDI Objectives of the Roadmap)

— In partnership with various DST entities (e.g. NRF, TIA)
and national government departments (e.g. DEA, the dti)

— Actively explore opportunities (local and international) for
collaboration and co-investment

— The PMU is currently hosted by the CSIR Implementation
Unit (1U)

© Department of Science and Technology
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Year 8

Year 9

Year 10

Waste and
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Waste and
Environment

Waste Logistics

Performance

Technology
Solrtions

Modeliing
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Strategic Planning
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Diversity in “Instruments”
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Post-graduate student support

Human Capital
Development (HCD)

Providing a pipeline of
skilled post-graduates into
the waste and secondary
resources sector with the
skills to drive alternative
waste treatment and to
unlock opportunities

Increasing the supervisory
capacity to mentor post-
graduate (Honours,
Masters, Doctoral and
Post-Doc students)

Scerce et Tnchnclogy

e
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Post-graduate degrees in waste management
(Honours, MSc, MENQ)

Post-graduate scholarships
— 8 Masters Scholarships and 1 PhD Scholarship
— Managed by the NRF on behalf of CSIR/DST
Grant funded post-graduate student support

— 38 students currently receiving funding support
(full or partial)

— 5 Honours, 22 Masters and 11 PhD

21
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§ Waste Research
L& Development (R&D)

4

Supporting the generation
of new scientific evidence,
relevant to South Africa,
that will inform policy,
planning, decision-making

Supporting the
development of new
technology and of
adapting technology to
South Africa conditions
through R&D

....... pe wred Tnchnclogy
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Project: Valorisation of waste chicken
feathers

Grant Holder: Prof Bruce Sithole
Organisation: CSIR NRE, Durban
Period: 04/2016 — 03/2019

Project: Production of novel cellulose
nanocomposites from organic waste
Grant Holder: Dr Annie Chimphango
Organisation: SUN, Stellenbosch
Period: 04/2016 — 03/2020

Project: Value recovery from solid
confectionary waste

Grant Holder: Prof Sue Harrison
Organisation: UCT, Cape Town
Period: 04/2016 — 03/2019
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Waste Research
& Development (R&D)

v

Supporting the generation
of new scientific evidence,
relevant to South Africa,
that will inform policy,
planning, decision-making

Supporting the
development of new
technology and of
adapting technology to
South Africa conditions
through R&D
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Waste Research
& Development (R&D)

/

Supporting the generation
of new scientific evidence,
relevant to South Africa,
that will inform policy,
planning, decision-making

Supporting the
development of new
technology and of
adapting technology to
South Africa conditions
through R&D

science
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National
Research
Foundation

S

Funiing matrmment: South Alncan Ressarch Chaies Inhatee (SARCNO

Domaine: Retoarch Chary & Coren of Excelencs (RCCE) and Oranty
Management & Spstems Adirenatr son (OASSA)

Oocument: Framework & Funang Guide for the DSTNRFICSIR - Rezearch
SR 0 Adate Managemant in Soum Afnca

Date: June 2017

.... SARChI Research Chairs

document on the establishment
@ Research Chair in Waste & Society
in South Africa:

| Partnership between DST, NRF & CSIR

© Department of Science and Technology
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o® o®p Strengthening public-private RDI

Driving technological and
non-technological
innovation to improve the
management of waste in
South Africa and to unlock
the social, environmental
and economic

opportunities in resource
recovery

Developing technological
solutions unique to South
African conditions
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 Industry-meets-Science

us RY meats
SCIENCE

http://www.wasteroadmap.co.za
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e g0, Strengthening public-private RDI

* The South African
Bioplastics Forum was
launched by Plastics|SA,
in partnership with the
CSIR and the DST, at
the Bioplastics Industry-
meets-Science
workshop held in Durban
in January 2016.

* The aim of this forum is
to support the growth of
the bioplastics economy
in South Africa.
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9.0 @ .
. ) Conclusions

- The Roadmap (document) is just the start

- Having said that, make sure the Roadmap —

— Is inclusive — walk the journey with Government,
Private Sector and Academia — from the beginning

— Communicate with stakeholders throughout

— |Is clear in terms of tangible, implementable activities
— Allow for diversity in instruments to achieve objectives
— Partner with organisations positioned to give effect

— And be clear on why you need it (impact)

© Department of Science and Technology 27
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- ....Contact details

* Prof Linda Godfrey
Manager: Waste RDI Roadmap U
E-mail: LGodfrey@csir.co.za

*  Dr Henry Roman
Director: Environmental Services and
Technologies
E-mail: henry.roman@dst.gov.za

*  Ms Magamase Mange
Deputy Director: Environmental
Technologies
E-mail: magamase.mange@dst.gov.za

v

www.wasteroadmap.co.za
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