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Global push for low-carbon economies... &

COP 21 Paris: a disruptive paradigm shift towards low-carbon economies

Limit Temperature Increase

to well below 2° C WORLD
ECONOMIC
FORUM R Y N

BlackRock’s Larry Fink climate crisis
letter to CEOs Jan 2020

Reducing GHG
Emissions by
~ 80 - 90% by
2050/2100

Will encourage eco-innovation,
but along with risks of

“Stranded Assets” for fossil fuel . . (]
- - Theresa May announces legal commitment to end UK'sfgiobal
-~ based industries

| ) warming contributions by 2050
= doi:10.1038/nature14016

PM introduces legislation enacting target of net-zero greenhouse gas emissions by 2050
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Linear Growth Model Needs to Change th

Using 2.5 - 5 times more resources 1970 - 2017

Use of biomass
1970 and today (2017)
(see also figure 2)

Impacts of extraction
and primary processing
today (2017) -in shares
of total global impact
(see also figure 4)

Use of fossil fuels
1970 and today (2017)
(see also figure 2)

Impacts of extraction
and primary processing
today (2017) - in shares
of total global impact
(see also figure 4)

BSEER

Biomass

Extracted 1970 9 billion tonnes Extracted 2017 24 billion tonnes

Biomass extraction has increased 2.7-fold between 1970-2017
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Fossil Fuels

Extracted 1970 6 billion tonnes Extracted 2017 15 billion tonnes

Fossil fuel extraction was 2.5 times higher in 2017 than in1970.
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Use of metals 1970
and today (2017)

(see also figure 2)

Impacts of extraction
and primary processing
today (2017) -in shares
of total global impact
(seealso figure 4)

Use of non-metallic
minerals 1970 and
today (2017)

(see also figure 2)

Impacts of extraction
and primary processing
today (2017) - in shares
of total global impact
(see also figure 4)
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Metals

Extracted 1970 2.6 billion tonnes Extracted 2017 9.1 billion tonnes

Metals extraction has increased 3.5 times between 1970 - 2017
L l
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of global of global of global of global
climate change water stress

land-use related
biodiversity loss

particulate matter
impacts health impacts

Non-metallic minerals

(mainly sand, gravel and clay)
Extracted 1970 9 billion tonnes Extracted 2017 44 billion tonnes

Non-metallic minerals extraction was 4.9 times higher in 2017 than'in 1970,
which represents the highest growth rate of all resource groups
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of global of global of global of global
climate change particulate matter water stress land-use related
impacts health impacts biodiversity loss

Source: UNEP IRP 2019
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Dynamic Demand Increase Projected for 2060 h

Materials use increase 201 2060
Metals 8Gt 20Gt

Fossil fuels
Biomass

2011 2060 Non-metallic

minerals

Share of sand, gravel and
crushed rock in total

Fossil i
materials use

fuels ~—

Metals Construction materials
N ﬁ 3 2 % use stabilises in China
after 2025

&

N

Non-metallic
minerals

7~
Biomass

‘/@ 2011 2025 2060

BSEER Source: OECD Global

UCL Energy Institute | UCL Institute for Sustaingblc Rosourpcs I | | ~ Material Outlook to
b IUCL Institute for Environmental Design and Engineering 2060
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A New Plastics Economy Emerges

us
950

Japan
759

Germany
658

France
238
Italy
131
Canada

104

Plastic waste and the ‘China Shock’

How the global river of plastic waste changed course in just 12 months
Exports of plastic waste, parings and scrap from G7 countries COOO tonnes)

Exporter H1 2017 Importer

A G7
271

China
1,258

Hong Kong
624

Malaysia 128
Vietnam 125

India 102
Taiwan 45
Indonesia 45
Turkey 27
Thailand 17
Asia (other) 51
Netherlands
112

Europe (other)
335

Americas (other) 35

Africa 5
Oceania 3

cs Division M49 standard

H1 2018 Importer

Exporter

l G7 277

us
667 B China 70
I Hong Kong
142

Japan

535

Malaysia 461

Vietnam 254

Germany
530

UK
331

France
208
Italy

India 135

Taiwan 132
Indonesia 70

Turkey 8
Thailand 253

Asia (other) 111

98
Canada i Netherlands
85 102
China and Europe (other)
Hong Kong 317

received nearly

60 per cent of
plastic waste
exports from G7
countries in the first
half of 2017.

Americas (other) 39
Africa 6
Oceania 4

Following a Chinese crackdown on imports of plastic
waste, which came into effect at the beginning of 2018,
exports from the G7 fell by more than 20 per cent
overall. The share of the remaining exports that went
to China and Hong Kong fell below 10 per cent, with
other Asian countries — particularly Malaysia — making
up much of the shortfall.

Source:

FT
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The Shape of a Circular Economy

Mining/materials manufacturing

Biological nutrients

Parts manufacturer

v Vv
Biochemical

Product manufacturer
Biosphere feedstock

Vool

Service provider
Restoration

2L
R

Consumer
Anaerobic

digestion/
composting

Technical nutrients

Reus

Maintemnance

Collection Collection

Extraction of
biochemical
feedstock

BSEER
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So how ‘circular’ are we today?

Just around 6% globally (EU: 9,6%)

DPO emissions

Energetic
use
3.1

o Solid & liquid wastes

B Processed B
Domestic "N materials Th EGCTaierSIE 0T ! DPOwasts
s ction 7.4 roughput materials 0.
58

e So how do we
Gross additions Demolition and g e t th ere ?

to stocks 3.5 discard 0.9

Societal
in-use stocks

Secondary materials 0.7 4
Material flows true to scale in Gulyear Nonmetallic [l Metalores Fossil energy I Biomass
(billion tons/year) in 2014 minerals and metals materials/carriers

BSEER UCLE Insti | UCL Insti for S inable R |
nergy Institute nstitute for Sustainable Resources M t 212018
bl IUCL Institute for Environmental Design and Engineering ayereta ’
Haas et al. 2015
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‘- EU self-

sufficiency for

raw materials
* Green public

procurement

¢ \Waste
generation

BSEER

el

‘ * Recycling

rates
e Recycling and
recovery of

specific waste
streams

-

e Contribution
of recycled
materials to
raw materials
demand

e Trade in
recyclable
raw materials

~

/

UCL Energy Institute | UCL Institute for Sustainable Resources |
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‘ e Private

investment,
jobs, GVA of
CE sectors

e Number of
patents
related to
secondary
raw materials

-

CE Monitoring Framework (EC, 2018)

Source: Ekins et al. 2019
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Mobilising New Alliances

& S S 5 A 2

* N\ NEW
PLAST!
v ECONC
New Plastics Green ICT and Footprints & LCA Transparency
Economy FabLabs  Methods and data on * Emerging in anti-
* HM, Unilever, Pepsi Cola, e Fits to Low Carbon & CE carbon, wa_ter, materials corrl_,||.:>t|o_n efforts .
Nestle... .0 e well established e Certification for conflict
. . —~Pen access and Inclusive ¢ In line with 'scope 2 + 3' minerals (case: Coltan)
e Various Regulations institutions verteTE EIT1 and due dili
[ ]
e Ambitious Targets: 100% e Cases for Africa . and due ) tigence
¢ Interest from investors and ° |mp|ementat|on
by 2025 : :
e Research on DCs to add business gaiorcement
* More EPDs and PCFs and...extensions
Evidence on ‘what works’, mutual learning and assessments, transforming findings into roadmaps

N A A A p

BSEER
l UCL Energy Institute | UCL Institute for Sustainable Resources |
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Innovation — and Exnovation: Pillars for Just Transitions

* Introducing heat pumps alongside existing boilers

* Logistic companies purchasing e-vehicles alongside
efficient diesel trucks

* Green shift towards secondary steel: estimated
benefits in China of USD 819 billion by 2030, plus
benefits for DCs

=> To establish trust, enhance market introduction,
decrease cost, transform infrastructures

BSEER
l UCL Energy Institute | UCL Institute for Sustainable Resources |

IUCL Institute for Environmental Design and Engineering
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Implications of a Circular Economy

EU EMISSIONS REDUCTIONS POTENTIAL FROM A MORE CIRCULAR ECONOMY, 2050

steeL [ piastics [ acomom [ cement EnVironmentéﬂ
and resource
530 178

- g implications of
| moves towards
a circular
economy

2050 BASELINE MATERIALS PRODUCT MATERIALS clrE!cuun i 2050 félncuun Source: Material Economics
RECIRCULATION EFFICENCY BUSINESS MODELS SCENARIO ey .
2018, Exhibit 1.5, p.19
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Engaging Mining and Minerals ?!

Resource-efficient
Mining

e Reducing mining
waste, apply REN,
sustainable water
use

e Selective mining
for by-products

¢ Manage
ecosystems (TEEB)

BSEER

Circular Economy
Knowledge

* Refineries to deliver
critical materials,
close loops with
recycling

¢ International
recycling for metals

e Tracing consumer
goods

e Hub on secondary

N and land use )

\ materials

/

l UCL Energy Institute | UCL Institute for Sustainable Resources |
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Urban Mining

e Anthropogenic
stocks in products
and
infrastructures

e Re-open landfills

e Prepare for Asia
2.0

o _/

IUCL Institute for Environmental Design and Engineering
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New Scenarios and Roadmaps

|

e N

past past  Present future
*Shock Scenarios: .
data, stakeholder Purpose *New BaU scenarios:
impact trends, expectations,
outlooks

repercussions

«RE/CE Scenarios Roadmaps on
SHEaeRy oo i | transformative
| pathways for

| key industries
i | - ; and product

Past  present future past  present future Sys te ms

sInterrim
assessments|e.g.
2025)

Bleischwitz et al, Nat Sust, 2018
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...a Take on New Economic Dynamics
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A wider strategy for CE

1) A Global Database capturing EPDs & PCFs, interlinkages between
using resources, stocks, production costs and market trends

2) Platform for knowledge and learning
3) International Alliances for Large-scale Experiments

4) Standards for performance measurement, reporting, accounting
and for future products

5) Policy mechanisms on enforcement, dispute settlement,
sanctions, preferably through an international agreement

....and — do National Innovation System cease to exist, to be
replaced by international networks of innovation?

Geng Yong, Sarkis, Bleischwitz,

BSEER
l UCL Energy Institute | UCL Institute for Sustainable Resources | Nature 2019

IUCL Institute for Environmental Design and Engineering
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Thank you

r.bleischwitz@ucl.ac.uk,
@BleischwitzR

www.bartlett.ucl.ac.uk/sustainable, https://www.inno4sd.net/

BSEER
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