Authors:
John Ford (2115200),

Circular Economy and Global

Innovation

Date;
18:30 — 19:00 30/03/23



Slide

Contents

b of our food

Who We Are

Globally
Responsible

What Are Our Aims

Vibrant Culture
and Thriving
Welsh Language

Circular economy and Welsh Innovation

Cohesive
Communities

More Equal
Global Innovation considerations

Image courtesy of Welsh Gov. (Welsh Circular Economy 1)

‘ Conclusion




Who We Are

Cymru Manufacturing Solutions Wales : Products for a global
economy
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What We Do

Cymru Manufacturing Solutions Wales : Products for a global economy
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What Are Our Aims

Cymru Manufacturing Solutions Wales : Products for a global economy
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The Circular Economy

" “Current patterns of production and consumption drive the emerging environmental crises of
resource scarcity and waste overload” -velenturfet al 2018

— UK economy is overly reliant on these linear practices
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The Circular Economy

" “Current patterns of production and consumption drive the emerging environmental crises of
resource scarcity and waste overload” -velenturfet al 2018

— UK economy is overly reliant on these linear practices

The Circular Economy — decouples economic activity from linear resource
Consumption; reduces and Utilises Waste (Ellen Macarthur Foundation?)

‘ “The Circular Economy is a systems solution framework that tackles global challenges like climate

‘ change, biodiversity loss, waste, and pollution” -eien macarthur Foundation

Eliminate wasteand _______,  Circulate Productsand ______, Regenerate Nature
pollution materials
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The Circular Economy

" “Current patterns of production and consumption drive the emerging environmental crises of
resource scarcity and waste overload” -velenturfet al 2018

— UK economy is overly reliant on these linear practices

The Circular Economy — decouples economic activity from linear resource
Consumption; reduces and Utilises Waste (Ellen Macarthur Foundation?)

“ “The Circular Economy is a systems solution framework that tackles global challenges like climate
change, biodiversity loss, waste, and pollution” -eien macarthur Foundation

Eliminate wasteand _______ |  Circulate Productsand _______, Regenerate Nature
pollution materials

Our additions Circulate

ESG policy compliant Scope 1 — 3 emission

- Y ecording




Circular Economy around the globe
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Circular Economy: How Do We Fare?

Country
Themes| Wales alrlii Scotland England
Ireland ‘
INTEGRATING ECONOMIC WITH SOCIAL AND ENVIRONMENTAL ‘ Promoted by national waste
VALUES “« ”
Radical change in economic theory and practice Yes Partly Partly strategy “Towards Zero Waste
Progress redefined to include social and environmental factors Yes Yes Partly

Maximise environmental, social and economic value created from resources Yes Partly
Internalise or integrate environmental, social and economic metrics|  Partly Partly

SUPPORTING SECONDARY RESOURCE MARKETS
Decoupling: consumption from economic growth; environmental, social and

il

) ) Yes Yes Yes
economic metrics Leading h ‘i
Keep materials in economy as long as possible Yes Partly Yes Partly €ading home nation —
Incentivise/ regulate emerging secondary resource markets Yes Yes Yes Yes testament to Welsh Gov. push
From supplier-led to demand-led markets Yes partly [N for innovation
ENABLING INNOVATIONS
Business model innovation vs. business as usual with improved recycling Yes Partly Yes Partly
technology
Material and product design including end-of-life options Yes Yes Yes Yes

Digitisation enabling recycling, but growing e-waste| = Partly _ Yes Partly

WHOLE SYSTEM APPROACH IDENTIFYING KEY INTERVENTION POINTS
Move away from end-of-pipe approaches and higher up the waste hierarchy Yes Partly Yes Partly
Decarbonisation+ has to include waste and resource management Yes Partly Yes Partly

Enable CE through (decentralised) waste infrastructure Yes [N  Yes

Whole system approach but identify key intervention points for targeted action Yes Yes Yes Partly

REALISE RADICAL CHANGE THROUGH ENGAGEMENT OF

Yes Partl Partl Partl
GOVERNMENT, INDUSTRY, ACADEMIA AND GENERAL PUBLIC Yy y Yy

Table: Velenturf et a/ 2018
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Timeline for delivery

KEY

Milestones Prosperity For All:
Targets A Low Carbon Wales

*subject to
consultation Increasing
Business
Recycling
Consultation

Beyond
Recycling
Strategy

v

90% Recycling Rate
for Construction Sector

. . Requirement to have
Current timeline implemented
Extended Producer

Responsibility

for Packaging

Maximum 5% Waste ‘
Sent to Landfill

Carbon Neutral '
Public Sector

92% Reduction in
Waste Sector Emissions

£6.5M Circular
Economy
Fund launched

Beyond Recycling
Consultation

Ban on Highly
Littered Single
Use Plastics *

New Business
Waste Regulations *

70% Household,
Municipal &
Industrial
Recycling Rate

50% Reduction in
Avoidable Food Waste

2050

100% Recycling
Zero Waste

Carbon Neutral

Image courtesy of Welsh Gov. (Welsh Circular Economy 2)
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How Do We Drive Innovation?

“ Adoption of the Circular Economy itself necessitates innovation in terms of material use, design and
business model. Application of the Circular Economy can be considered a ‘disruptive Innovation’.

Greg Satel’s innovation matrix

BREAKTHROUGH INNOVATION

Mavericks
Open innovation/prizes

“ The Circular Economy as a

domain is now well defined

New start-ups in this domain BASIC RESEARCH

‘ will be disruptive as many of
‘ the problems that exist within
the circular economy are yet
to be solved

Research division
Academic partnerships

How well is the problem defined?

- How well is the domain defined?
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How Do We Drive Innovation?

“ Adoption of the Circular Economy itself necessitates innovation in terms of material use, design and
business model. Application of the Circular Economy can be considered a ‘disruptive Innovation’.

‘ Innovation requires Finance: Innovate
CURRENT FUNDING OPPORTUNITIES FROM UK

Part of UK Research and

THE HOME OF GRANTS, INVESTMENTS AND SUPPORT Innovation

FOR THE UK’S BEST IDEAS AND INNOVATIONS.

Innovate UK

. Multi billion £ fund, annually accessible

Provided by central UK goverment

Part of the KTP (Knowledge Transfer Partnership) programme — connecting

- industry with academia.




How Do We Drive Innovation?

“ Adoption of the Circular Economy itself necessitates innovation in terms of material use, design and
business model. Application of the Circular Economy can be considered a ‘disruptive Innovation’.

‘ Innovation requires Finance:

Llywodraeth Cymru
Welsh Government

yz8 SMARTInnovation

lywodraeth Cyrmeu

Weish Goyernment

Cronfa Datblygu
Rhanbarthol Ewrop
European Regional
Development Fund

eXpertisewales

SMARTCymru, 2019

Regional grants for R&D in innovation

. Welsh Gov. support for SME’s (“£10M annual turnover)

Provide funding for R&D studies; e.g., equipment cost etc.

. Originally EU Grant funded, but now from Cardiff (via Westminster...)

Slide 14
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What Does It Work In Wales?

Table derived from Worldwide Governance Indicators

Table from World bank GDP rankings
Gross domestic product 2021

Indicator
(Al (millions of
Indicator Country Percentile Rank (0 to 100) Voice anc Accountability Ranking Economy US dollars)
. Political Stability and Absence of Vigl 1 United States 23 315081
Voice and Accountability * High i s CECD 219,
olee and Accountaotly Snneeme f Government Effectiveness 2 China 17,734,063
f Regulatery Quality 3 Japan 4,940,878
= Rule of Law 4 Germany 4,259,935
United Kingdom 2 —— Contral of Corruption 5 India 3,176,295
2 —_— 6 United Kingdom 3,131,378
2021 — 7 France 2,957,880
Solitical Stabil - High income: 2011 N Year 8 Italy SH0G
;\E;tlca Sc;:bl ity and High income: QECD f ,_. |L — . | 9 Canada 1,988,336
v IEFEE - ) 2016 _ — ER— 10 Korea, Rep 1,810,956
[elenceierrarzm 2021 | 11 Russian Federation 1,778,783
United Kingdom 2011 e — Color by: 12 Brazil 1,608,981
2016 I ——— | Indicztor - | 13 Australia 1,652,667
2021 S — 14 Spain 1,427,381
- 15 Mexico 1,272,839
Government " High income: QECD 2011 | Country 16 Indonesia 1,186,093
Effectiveness 2016 I ah e ManOECD 17 Netherlands 1,012,847
2021 I -Ilgl' “‘:'m"ETErD - 18 Saudi Arabia 833,541
"Highincome: OEC P
United Kingdom 2011 S — L 19 Torkiye 819,035
2016 —— e 20 Swizerland g
H== ' Lower middle income 21 Poland 679,445
202 S — .
e Upper middle income 22 Sweden 635,664
Requlatony Quality " High incame: OECD 2011 ] #East fsiz & Pacific 23 Belgium 594,104
2016 I *Europe & Central Asia 24 Thailand 505,947
. 25 Ireland 504,183
2021 I * Arnerics & Ceribbes '
United Kingd 2011 — T 26 Israel 488,527
nited Kingdom - r-.-hddlh.::st_& MNorth Africa 27 Argentina 487,227
2016 S = *North America 28 Norwey 482175
2021 I *South Asia 29 Austria 480,368
Rule of Law ' High income: QECD 2011 | *5ub-Saharan Africa 30 Nigeria 440,834
2016 ] Afghanistan 31 South Africa 419,015
5 50 a7 a0 20 100 Albania 32 Baflgladesh ' 416,265
Algeria 33 United Arab Emirates 415,022
o 34 Egypt, Arab Rep. 404,143
SMErican =2mas 35 Denmark 308,303
36 Singapore 396,987
: : 37 Philippines 394,086
. We are a Knowledge-Based economy, with a . We have a high GDP and 1t 3 e o0
.« . 39 Hong Kong SAR, China 369,176
stable government world living status 40  Vietnam 366,138
41 Iran, Islamic Rep. 359,713
42 Pal'(lstan https://databankfiles.worldbank.org/publi 348,263
43 Chile 317,059

c/ddpext_download/GDP.pdf
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Table derived from Worldwide Governance Indicators

Indicator

Voice and Accountability

Political Stability and
Absence of

Viclence/Terrarism

Government

Effectiveness

Regulatory Guality

Rule of Law

™~ Fa-
\ountry

High income: QECD

United Kingdom

High income: QECD

United Kingdom

High income: QECD

United Kingdaom

High income: QECD

United Kingdom

High income: QECD

Year

Percentile Rank (0 to 100)

[=]
(i8]
[=]

Jx
[=]
(a1}
[a=]
(53]
[=]

We are a Knowledge-Based economy, with a
stable government

Culture is a significant controlling
factor in driving innovation

In general, the UK is welcoming and
promotes collaboration (KTP’s are a
great example of collaboration)

We are a ‘rich’, stable and multi-
cultural society as well, which
typically leads to better innovative
solutions

Indicator
[v] (a1}
7| Vioice and Accountability
7| Political Stability and Absence of Vigl
z| Government Effectiveness
z| Regulatory Quality
z| Rule of Law
z| Control of Corruption
Year
Color by,
Lo
Country
"Hi ncome QECD
[#] " Highincome: OECD
! noome
_____ r middle income
Upper middle income
East Asiz & Pacific
E e & Ce Asia
* Latin America & Carib
*Middle East & North AT
*Marth Amer
*South Asia
*Sub-Saharan Africa
Afghanistan
Albania
Algeria
American Samoa

We have the culture that drives and revels in innovation

We have a high GDP and 1
world living status
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What Does It Work In France?

Table derived from Worldwide Governance Indicators

Indicator Country Year Percentile Rank (0 to 100)

ioice and Accountability * High income: OECD

[
[= I ol

[ )
S | R
oo e

France

[ R -]
RN
=

|
[= I o

Political Stability and
Absence of
Violence/Terrorism

" High income: OECD

Qo QO Q
L I OV B
oo

France

[ R -]
RN
=

|
[= I o

Government
Effectiveness

" High income: OECD

Qo QO Q
(=N
oo

France

[ R -]
L
=

|
[= I o

Regulatory Quality " High income: QECD

Qo QO Q
L I N B
oo

France

o Q
RN
=

=)
L= I ol

Rule of Law " High income: OECD

T N T N T N T T S O L O S T L L S T S T % TN S T ST TN S T T TR T L T S Y N T S T 8

ii_.]li_.]

1 100

s

] ||\

[
[
=
I
[=)]
[
i)
[

We are a Knowledge-Based economy, with a
stable government

Table from World bank GDP rankings
Gross domestic product 2021

Slide 18

Indicator

(AIn) (millions of
Voice and Accountsbility Ranking Economy US dollars)
Political Stability and Absence of Vie 1 United States 23,315,081
Government Effectivensss 2 China 17,734,063
Regulatory Quality 3 Japan 4,940,878
Rule of Lew 4 Germany 4,259,935
Control of Corruption 5 India 3,176,295
6 United Kingdom 3,131,378

7 France 2,957 880

Year 8 Italy 2,107,703
[Muitoie valizs) - 9 Canada 1,988,336
10 Korea, Rep. 1.810,956

11 Russian Federation 1,778,783

Coler by 12 Brazil 1,608,981
[Indicator - | 13 Australia 1,552,667
14 Spain 1,427,381

15 Mexico 1,272,839

Coumntry D 16 Indonesia 1,186,093
=Satin 17 Netherlands 1,012,847
Ethiopia 18 Saudi Arabia 833,541

Fiji 19 Turkiye 819,035

) 20 Switzerland 800,640
Finiang 21 Poland 679,445
France 22 Sweden 635,664
French Guizna 23 Belgium 594,104
Gabon 24 Thailand 505,947
Gambia, The 25 Ireland 504,183
Ceorgis 26 Israel 488,527

- 27 Argentina 487,227
== 28 Norway 482,175
Ghara 29 Austria 480,368
Gresce 30 Nigeria 440,834
Greenland 31 South Africa 419,015
Grenada 32 Bangladesh 416,265
Zusm 33 United Arab Emirates 415,022
Guatemnala 34 Egypt, Arab Rep. 404,143

35 Denmark 398,303

36 Singapore 396,987

H st 37 Philippines 394,086

. We have a high GDP and 1t 3  pieen S92 001
e . 39 Hong Kong SAR, China 369,176

world living status w0 Viam 366,138

41 Iran, Islamic Rep. 359,713

42 Pal'(lstan https://databankfiles.worldbank.org/publi 348,263

43 Chile 317,059

c/ddpext_download/GDP.pdf
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What Does It Work In France?

Policy measures that are a world first

The law has introduced a large number of measures, some of which are a world
first, to shape the transition to a circular economy . France is the first country
to ban the destruction of unsold non-food products. Rather than landfill or
incinerate unsold goods, companies will now have to reuse, donate or recycle

thelr unsold products.

It is also the first country to introduce a mandatory repairability © index on

electronic and electric products, such as smartphones, laptops, washing . Policy-first approach
machines, and televisions. This measure aims to increase the proportion of

products that get repaired, by making manufacturers consider repairability at

the design stage and consumers aware of repair options when purchasing a

device.

The law also aims to stimulate societal transformation, by creating new jobs and
supporting the solidarity economy. By creating funds to foster the creation of
70,000 jobs 1n reuse networks and encouraging the donation of unsold goods
to charitable organisations, France is also promoting circular solutions to

support people living In precarious conditions.
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What Does It Work In Norway?

Table derived from Worldwide Governance Indicators

Table from World bank GDP rankings

Indicator Country

Voice and Accountability © High income: OECD

Norway

Political Stability and
Absence of
Violence/Terrarism

" High income; OECD

021

Monwvay 011

016

021

Government " High income; OECD 011
Effectiveness 15

Monwvay

Regulatory Quality

" High income: OECD

Norway

Rule of Law " High income: QECD

[N T NI ST T T T Y R Y T TN T % T (W T Y N Y S T T % T Y B N N T N |
]
[

]

Percentile Rank (0 to 100)

Gross domestic product 2021

Slide 21

stable government

We are a Knowledge-Based economy, with a

Indicator

WAl (millions of
Voice and Accountability Ranking Economy US dollars)
Palitical Stability and Absence of Vio 1 United States 23 315.081
Government Effectivensss 2 China 17,734,063
Regulatory Quality 3 Japan 4,940,878
Rule of Law 4 Germany 4,259,935
Control of Corruption 5 India 3,176,295
6 United Kingdom 3,131,378

7 France 2,957,880

Year 8 ltaly 2,107,703
[ (Muttiple values) - | 9 Canada 1,988,336
10 Korea, Rep. 1.810,956

11 Russian Federation 1,778,783

Color by 12 Brazil 1,608,981
[ Indicator - 13 Australia 1,552,667
14 Spain 1,427,381

15 Mexico 1,272,839

Country PR 16 Indonesia 1,186,093
Miue 17 Netherlands 1,012,847
Marth Macedonia 18 Saudi Arabia 833,541
MNorway 19 Turkiye 819,035
Oman 20 Switzerland 800,640
Paicistan 21 Poland 679,445

22 Sweden 635,664

Palau 23 Belgium 594,104
Panama 24 Thailand 505,947
Papua Mew Guinea 25 Ireland 504,183
Pa'agL‘Ey 26 Israel 488,52?
Peru 27 Argentina 487,227
Philippines 28 Norway 482 175

29 Austria 480,368

Poland 30 Nigeria 440,834
Portugzl 31 South Africa 419,015
Pusrto Rico 32 Bangladesh 416,265
Qatar 33 United Arab Emirates 415,022
REunion 34 Egypt, Arab Rep. 404,143

- . 35 Denmark 398,303

36 Singapore 396,987

. We have a high GDP and 1t 5  [heenes bagyon
- 39 Hong Kong SAR, China 369,176

world I|V|ng status 40 Vietgam k 366,138

41 Iran, Islamic Rep. 359,713

42 Pal'(lstan https://databankfiles.worldbank.org/publi 348,263

43 Chile 317,059

c/ddpext_download/GDP.pdf
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What Does It Work In Norway?

Distribution of R&D spend In Norway (smieta, 100

il and gas
Pharmaceuticals
Pulp and paper
Matals
Electrical machinery, etc.
Mining
Electronics
Chemicals
Mineral products
Transport equipment
Machinery
Food, beverage and tobacco
Textiles, clothing
Metal products
Wood products
Graphical industry
Cither manufaciuring

To B0 j210] 100

T
10 20 30
Parcent
Source: C15 Morway, 1992 (Statkstics Morway)

Typically collaborative — Industry and academia

. Focussing on R&D in particular sectors — .
Norway leaning on its Energy reserves working together
https://databankfiles.worldbank.org/publi
c/ddpext_download/GDP.pdf
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What Does It Work In Chile?

Table derived from Worldwide Governance Indicators

Table from World bank GDP rankings
Gross domestic product 2021

Indicator

Ay (millions of

Indicater Country Year Percentile Rank (0 te 100) Voice and Accountability Ranking Economy US dollars)

Viice and Accountability * High income: OECD 2011 Poliiesl 5t __Itf =neApssnceatiio 1 United States 23,315,081
2915 Government Effectivensss 2 China 17,734,063

- Regulstory Quality 3 Japan 4,940,878

Ruleof Law 4 Germany 4,259,935

Chile S —_—— Control of Corruption 5 India 3,176,295

2016 - 6 United Kingdom 3,131,378

2021 —_— 7 France 2,957,880

Political Stabiityand  * High income: GECD 2011 ] Vear 8 ltaly 2,107,703
Absence of 2016 e | (utcipie values) | 9 Canada 1,988,336
Violence,/ Terrorism 2021 I 10 Kore?, Rep. . 1,810,956
11 Russian Federation 1,778,783

Chile 2011 I ——— Color by: 12 Brazil 1,608,981

2016 I | Ingticztor - 13 Australia 1,552,667

2021 E——— 14 Spain 1a2n.38

- — 15 Mexico 1,272,839

(_Ec?\-er.rrr'ert High income: OECD 2011 | Country P - 16 Indonesia 1.186.093
Effectivensss 2018 I Lape verde 17 Netherlands 1,012,847
2021 ] [aymgr |slzrds 18 Saudi Arabia 833,541

Chile 2011 S = Certral African Repuslic 19 Tarkiye 819,035

2016 ——— Chas 20 Switzerland 800,640

- — 21 Poland 679,445

2021 T — Chile 22 Swodan 635,664

Regulatory Quality ' High income: OECD 2011 | Chinz 23 Belgium 504,104
2016 ] Colombiz 24 Thailand 505,947

2021 I Comaoras 25 Ireland 504,183

Chile 2011 S — Congo, Dem. Rep. 26 Israel 488,527

e Canga, Rep. 27 Argentina 487,227

2016 _ Cook lzlznd 28 Nomay 482,175

2021 S — -ooriEEneE 29 Austria 480,368

Rule of Law * High income: OECD 2011 T costaRic 30 Nigeria 440,834
2016 I “o=alaire 31 South Africa 419,015

R -, . - o - Crostia 32 Bangladesh 416,265

0 20 40 &0 80 100

Cuba 33 United Arab Emirates 415,022

Cyprus 34 Egypt, Arab Rep. 404,143

rrarh Danashlic 35 Denmark 398,303

36 Singapore 396,987

. We are a Knowledge-Based economy, with a . We have a high GDP and 1t 5  [heenes S99,
. 39 Hong Kong SAR, China 369,176

stable government world living status 0 Vewam 366,138

41 Iran, Islamic Rep. 359,713

42 Pakistan 348,263

43 Chile 317,059
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What Does It Work In Chile?

27 initiatives were crafted to achieve these goals, with actions and timescales

for completion. These are grouped into four pillars:

e Circular innovation includes actions to create a robust national innovation
system for a circular economy in Chile, by embedding circular design
principles in the creation of products, services, and processes.

e Circular culture includes actions to make circular habits and practices the
norm, through education and skills development, communications
campaigns, and actions to strengthen transparency and monitoring.

e Circular regulation includes actions to adjust Chile’s regulatory framework
to support circular practices, by expanding the range of products subject to
the extended producer responsibility scheme, promoting reuse © and

recovery of waste, and incentivising and facilitating waste separation at

CiRCULAR ECoNnOmMY

source.

e Circular territories includes actions to adapt to the different contexts and
priorities of Chile’s 16 regions, and distribute resources across the country,
by providing waste management infrastructure, developing regenerative

IMlustration credit: Dilo con Monos | Source: Roadmap for a Circular
Chile by 2040 Ellen Macarthur Foundation3

rural production, and growing secondary markets for local materials.
Ellen Macarthur Foundation?
‘ Chile looking more towards a regulatory framework to drive innovation and develop a circular economy by
2040 - Is this likely given their limited government stability?
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Conclusions
‘ Circular economy brings innovation and associated challenges

Wales is outperforming the rest of the UK for delivering on Circular economy pledges and driving innovation

more from a Policy control

Ultimately, 15t world economies which benefit from stable government and a knowledge-based workforce
provide the best grounding for innovation development. These societies also, commonly, foster a culture of
innovation, where boundaries can be tested and new solutions developed.

‘ Globally, innovation is being controlled through either industrial R&D or, in cases such as Chile and France,
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https://www.gov.wales/sites/default/files/consultations/2019-12/summary-circular-economy-strategy.pdf
https://databankfiles.worldbank.org/public/ddpext_download/GDP.pdf
https://info.worldbank.org/governance/wgi/Home/Reports
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