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What Is the circular economy?

* The circular economy is not about waste,
and it's not a synonym for recycling

* The circular economy is about sustainable
resource management

e The circular economy is about national
resource-security in support of socio-
economic development — through
sustainable resource utilization
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Context for a SA Circular Economy STI Strategy
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Context for a SA Circular Economy STI Strategy

Over the past £10 years the DSI has
supported and guided the development
of a number of sector STI Roadmaps
and Strategies of relevance to a CE —

Waste RDI Roadmap (2015-2025)
Water RDI Roadmap (2015-2025)

STI for Sustainable Human Settlements
(2021-2031)

Additive Manufacturing Strategy (2016)
Hydrogen Society Roadmap (2021)
Bio-Economy Strategy (2013)
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Context for a SA Circular Economy STI Strategy

SCIENCE

 The Government’s White Paper on Science, TECHNOLOGY

* Acknowledging that science, technology and

science & innovation

N

AND INNOVATION

Technology and Innovation (DST, 2019) and the s
Department of Science and Innovation’s STI Decadal |
Plan (2022-2032) recognize the circular economy
as a new source of economic growth for a re-
Industrialised, modern South African economy

Innovation (STI) have a role to play in supporting
South Africa’s transition to a more circular economy.

March 2019
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Context for a SA Circular Economy STI Strategy

* Science, technology and innovation, and our National TECHNOLOGY
. 5 o c AND INNOVATION
System of Innovation (NSI), e.g., our universities and DECADAL PLAN

2022-2032 o March 2019

science councils are critical to —

— Unlocking technology opportunities (Technology
development, localization and adaptation)

— Evidencing decision-making (Public & Private sector)

— Evidencing policy development and implementation
(Pre-empting policy needs)

— Supporting business to de-risk and scale interventions
(Bringing academia closer to business, especially SMES)
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UNLOCKING TECHNOLOGY OPPORTUNITIES
(Technology development, localization and adaptation)
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Our initial entry point into CE technologies (2015-2023)

* From a waste perspective —

— 8 years of supporting R&D in high-
value product recovery from waste
streams (organics, plastic, WEEE, tyres,
MSW) in order to incentivize diversion
from landfill

— Funded by national government and all
publicly available R&D

— A number of innovative, exciting projects
have emerged & taken to market

science & innovation
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Beneficiation of forestry
biomass waste

Recycling REE from
fluorescent lamps
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EVIDENCING DECISION-MAKING
(Public & Private sector)
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Broadening the CE STI scope (2020 —)

* Evidencing South Africa’s transition to a more
sustainable, efficient, and sufficient circular

economy

* Why should South Africa, as a developing
country, transition to a circular economy?

— Understanding our drivers behind a CE
transition — resource scarcity, climate, jobs

— The opportunities in various resource- e
intensive sectors of the economy
HCSIR HCSIR HCSIR

www.circulareconomy.co.za/csir/
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Evidencing South Africa’ Circular Economy STI Strategy ©

B Biomass
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A catalyst for a broader circular economy discussion

» What are we importing and
exporting? Trade

» Where in the economy do we see the

* Is exporting resources in the best
greatest demand for resources

interest of the country?
Mining sector \ /  And the largest throughput and wastage
N — gaseous, liquid, solid form
* Do we understand our J d
resource base? \ N  Manufacturing, agriculture,
« What are we extracting? . ' energy sectors

Waste Dissipgiive
incineration 2 e 59

Extraction
875

Human settlements, mobility

* Do we have the
resources to meet and
sustain our development
objectives as a country?

Cdmpost 4 Solid and
B liquid

{ outputs
J il - 310

Bunker 5

Recycling 11

Waste & Environment

Ecological cycling 37

Human settlements,
mobility & infrastructure - What proportion of our resources flow back
into the economy, and what are wasted at

 What proportion of our resources go _ . .
PICe < end of life and disposed of to environment?

into local stock building, to support
socio-economic development?
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Drivers for a more circular global economy

Over the past decade, we've seen four
main drivers of a circular economy

transition, emerge globally —
1. Resource scarcity
2. Environmental
« Climate mitigation
- Halting biodiversity loss
« Reducing water stress
3. Economic recovery
4. Socio-economic development

science & innovation
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Critical Raw Materials for
Strategic Technologies and Sectors
in the EU

A Foresight Study
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CLIMATE CHANGE
MITIGATION THROUGH
THE CIRCULAR ECONOMY
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Is resource scarcity a driver for SA to transition to a circular economy?

* Yes, resource scarcity may in fact be a driver for South Africa

* 18 minerals were identified as critical / strategic for South Africa due to
their economic importance and supply risk

* 5 minerals have <50 years of economically viable mining remaining
(assuming no new major reserves are found, and demand, supply and
economic value remains unchanged) — iron ore, lead, manganese (<20),
cobalt, gold (20-50)

* These minerals, however, are mostly exported, suggesting that South
Africa may have little control over their downstream circularity

South Africa’s resource availability as a driver
for transitioning to a Circular Economy

* The circular economy also provides new opportunities (and risks) for
R e the mining sector.

* For example, as we decarbonize the economy it can rapidly increase the
demand for metals, e.qg., alternative energy technologies, new mobility
solutions, etc.
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Is climate mitigation a driver for SA to transition to a circular economy?

Coay =S4 =5 * Yes, climate mitigation is a driver for South Africa
3 ' : ; * Given the carbon intensity of our resource use in South Africa

(transportation, manufacturing, agriculture, etc.), adopting circular
economy principles can assist in decarbonizing economic activities

* High-level modelling for South Africa, shows that circular economy
measures can reduce GHG emissions in 2050 by 34%, from 500.11

, A MtCO.,e under a BAU Scenario to 328.66 MtCO,e under a CE Scenario,

P —————y e keeping levels below 2019 values.

Climate mitigation as a driver for transitioning to [§
a circular economy in South Africa

* Sizable contributions to mitigation are achieved through ambitious

changes to the use of energy resources in the manufacturing, mining

T @ CSIR and construction sectors (-44.51 MtCO.,e); mobility sector (- 34.58
MtCO.,e) and in the agriculture sector (-13.47 MtCO,e)
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Mapping the level of implementation of circular interventions in manufacturing

MANUFACTURING AND THE CIRCULAR ECONOMY

A more competitive South African manufacturing
sector through a circular economy

April 2022

SCIENCE, TECHNOLOGY AND INNOVATION
FOR A CIRCULAR ECONOMY SERIES
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41R Technologies

Additive Manufacturing
Biobased fuels / materials .
| | * Raising
Chemical Leasing
awareness on
circular
interventions
within resource-
intensive sectors

of the economy

[ |
]
L
Circular Business Models |
Circular Design & Manufacturing -
Circular Textiles Design & Manufact. [ |
Green Steel Manufacturing
Industrial Symbiosis -
Material Looping _
Remanufacturing _
Renewable Energy Technologies I
Resource Efficiency & Cleaner Prod. _
-40% -20% 0% 20% 40% 60% 80% 100%

Percentage responses
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What is South Africa’s level of readiness to adopt circular practices?

Mining Agriculture Manufacturing

Series of 8 short Briefing Notes

STI4ACE
SCIENCE, TECHNOLOGY & INNOVATION
FOR A CIRCULAR ECONOMY

attps e circulareconony.o.2a/

Improved food security in South Africa
through a more circular agricultural sector

The Circular Economy

Development

Open access book S s

First international
book on circular
economy as
development
opportunity

www.circulareconomy.co.za/csir Climate
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EVIDENCING POLICY DEVELOPMENT AND IMPLEMENTATION
(Pre-empting policy needs)

RRRRRRRRRRRRRRRRRRRRRRRRR
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



Supporting evidence-based policy for a CE

BAU Scenario

System Change Scenario

1. Informing national response to waste plastics management

(piloting the Oxford / Pew Pathways model for SA)

science & innovation
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- Open burning - Aquatic pollution - Land pollution

ASSESS THE PROBLEM WITH
AVAILABLE DATA
1. Determine the GHG emissions asscciated with

material use in the economy 10 peioritize sectors/sud-
sectors for circular economy interventions in the NDC

2 Assess current NOC to identify entry points for clrcular
economy interventions

3. Identify relevant stakehelders to engage

TRACK AND REPORT PROGRESS IN THE

BIENNIAL TRANSPARENCY REPORT ~ —

IMPLEMENT CIRCULAR ECONOMY
FORTHENDC

1. Identity poSicy inatruments for the implementation
of selectod cecula 7y intervensions.

2. Assess feasibiity and establish indicators %0 track
Implemaentation and inform the NDC

3. Explore financial resources for implementation.

2. Building Circularity into NDCs (piloting the UN Toolbox)
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SUPPORTING BUSINESS TO DE-RISK AND SCALE INTERVENTIONS
(Bringing academia closer to business, especially SMEs)
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Supporting business — CE Accelerator programmes

BIOREFINERY f .
Technologies Demonstration Programme $e : .," CIRCULAR
EXPRESSION OF INTEREST CALL : %zee. INNOVATION

.........................................................

CIRCULAR ECONOMY
DEMONSTRATION

The Department of Science and Innovation (DSI), in collaboration
with the Biorefinery Industry Development Facility (BIDF) at the
CSIR, invite interested South African SME’s to submit expressions

of inferest to the open call: ACCELERATED IMPLEMENTATION OF
BIOREFINERY TECHNOLOGIES. The obijective of the programme is FUND
to demonstrate waste beneficiation biorefinery technologies to bridge
the gap between pre-commercialisation instruments for technology
development and full entry into commercial scale.

SOUTH AFRICA

Closing date for submissions: Monday 3 August, 16:30
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1. Accelerated implementation of biorefinery technologies 2. Scaling and de-risking circular interventions

CSIR
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Thank you

Prof Linda Godfrey

Manager | Circular Innovation South Africa | DSI
Principal Scientist | Waste & Circular Economy | CSIR
Extraordinary Professor | North-West University

Email: LGodfrey@csir.co.za
Web: Www.circulareconomy.co.za and .co.za/csir
www.wasteroadmap.co.za

Ms Alinah Mthembu

Deputy Director: Environmental Services and Technologies
Department of Science and Innovation

Email : Alinah.Mthembu@dst.gov.za
Web: www.dst.gov.za
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