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EU Circular Economy Action Plan

« Broad policy programme aiming at accelerating circular
economy development

« Part of the broader European Green Deal initiative, focused on
various sustainability targets

 Covers the value chain broadly: incl. product design,
production processes, consumption and recycling

., Aalto University https://ec.europa.eu/environment/circular-
A. School of Business economy/pdf/new_circular_economy_action_plan.pdf



https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf

EU Circular Economy Action Plan

Key product value chains

Construction and buildings

Electronics and ICT

Plastics

Textiles



EU Circular Economy Action Plan

Policy development examples:

« Textile waste — separate collection
mandatory by 2025

* Plastics — ban on single use
plastics

« Ban on the destruction of unsold
durable goods

Aalto Uni
SchoolofB s ess



Finland — Strategic CE Programme

« Broad, national CE programme started in 2021

« Aims at making circularity a cornerstone of the economy by
2035



Circular economy Green Deal

« Initiative for generating voluntary commitments to CE
 Developed in thematic groups related to different industries

« Commitments and goals are also input into a scenario model, to
assess sustainability impacts of the actions



Circular economy Green Deal

Common vision and
rules

Yhteisesta Y hteisista Kriteereista sitoumusten
tavoitetilasta pelisdannoista tavoitteille ja toimenpiteille

Broad collection of goals
and actions for 2
firms,industries, regions

X1

[E3 | E3| | Toimialojen, yritysten, alueiden ja kuntien toimenpiteiden ja tavoitteiden valikoimista
o OxO

and municipalities

Organizations commit to 3 —_—o— Sitoumuksista, joilla toimialat, yritykset, alueet ja
goals which relate to their kunnat voivat liittya kiertotalouden green dealiin.
activities
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Extended Producer Responsibility
(EPR)

National Authority

Clearing House

.———————-—l

I Producer Retailer
Raw Material
Consumer
Producer
I Waste S T
I /- Operator Municipality
I Disposal I
Physical flows Supervision by national waste authorities

Aalto University === ===Pp Financial flows Supervision by clearing house Kunz et al. 2018
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EPR systems in the EU

 Mandatory throughout EU for electronic waste, batteries and
end-of-life vehicles

« Obligatory or voluntary EPR schemes also exist for many other
waste streams across different EU countries: packaging, paper,
tyres, construction waste, plastic bags, etc.

« In Finland, EPRs exist for packaging, beverage containers,
paper and tyres, in addition to the EU-mandated waste streams

 France has an EPR system for textiles

| [Re_fashion
A? .
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Sustainability transitions as a
research field

« Originated in the late 1990s as an interdisciplinary social
science research field, with an aim to tackle fundamental
environmental sustainability challenges

« Tries to understand socio-technical system change through
« (@) creation and diffusion of innovations (niches, technological
Innovation systems)
» (b) path dependencies, lock-ins and the processes of destabilising
socio-technical regimes/systems
A.'? (c) Influence of broader landscape changes



Key concept: a socio-technical
system

« E.g. energy supply, water supply, transportation, food supply

« “consists of (networks of) actors (individuals, firms, and other
organizations, collective actors) and institutions (societal and
technical norms, regulations, standards of good practice), as
well as material artefacts and knowledge”

« Different elements of the system interact providing services for
the society

Aalto Umversit
School of Bus



Soclo-technical transition

« “set of processes that lead to a fundamental shift in socio-technical
systems”
« Contains extensive changes along different dimensions: not just

technological, but also organisational, institutional, political, economic,
and socio-cultural

* Include a large variety of actors
» typically take a very long time (> 50 years).

« During a transition, new products, services, business models, and
organisations emerge

« Technological and institutional structures undergo fundamental

A‘, Eal;]oau.ngegs.iss Markard et al. 2012
]
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Different approaches

Complex systems theory
Kauffman 1995

Transition management
Rotmans et al. Transition

Technological Technological regime
regime & SNM

management (TM)

Nelson & Winter Kemp et al. 19 Governance of
1977 sustainability transitions

Smith et al. 2005

K t al. 200 gl
SSEESE S Strategic niche

management (SNM)

Technological
paradigm
Dosi 1982

“Bijker et4l. 1987 »
N Transition
Large Yechnical-systems Multi- pathways
Hughes 1987 perspective Geels & Schot
s Geels 2002 2007 Multi-level

Techfiqlogical systen\fs\\\ Rip & Kemp 1998 perspective (MLP)
Carlsson& Stankiewicz ™.

1991

Development
blocks
Dahmen 1989

| e TS & MLP

______ Markard & Truffer
National 7 = N\ .- - e 2008

innovation

Systemsof el T
_ Systems innovation
]:rvwl_] e 19,88 Edquist 1997 innovation systems
Aq Nelson 1988 Bergek et al. 2008 Technological inno-
n Hekkert etal. 2007  vation systems (TIS)

Functions of

Markard et al. 2012



Multi-level perspective on sustainability transitions

Socio-technical

landscape
(exogenous \
context) g Landseape developments i - =
I; AY put pressure on existing regime, -
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Socio-techical regime is “dynamically stable”.

y 4 : : New configuration breaks through, taking
On dlﬁ'ercll dimensions there are ongoing processes

advantage of “windows of opportunity”.

| | Adjustments oceur in socio-technical regime.
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" < ¥
Niche- A XA LN
innovations A __b" ~a
/‘/' —¥  Small networks of actors support novelties on the basis of expectations and visions.
Learning processes take place on multiple dimensions (co-construction).

Efforts to link different elements in a seamless web.
» Time Geels & Schot (2007)



Technological innovation systems (T1S)

 TIS adopts a systemic perspective to analyse the links
between different actors, networks and the institutional
contexts around a specific emerging technology (Bergek et
al. 2008).

A well-functioning TIS is regarded as a requirement for the
development and diffusion of a technology

» Seven functions and ‘motors of innovation’




Technological innovation systems

Seven core functions of technological innovation systems:
« Knowledge development and diffusion

 Entrerpreneurial experimentation

* Influencing the direction of the search

« Market formation

 Development of positive environmental economies
 Legitimation

 Resource mobilization

Aalto University
School of Business
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Circularity transitions — textiles
example ...

Regime companies Niche companies
activities

State Public-private Societal State Public-private Societal
intervention governance autonomy intervention governance autonomy

1
Q
(O Iy |-G
< 1(') Ol @» 2 !
—Oy ; -~ P—(:b—>
2
Longer use and

efficient use - O e A 1 @_»
0, O
:1

Systemic change

Product design

v

Collection and ) .

Expectations of 1= acceptance
P _ P Q 29 references O 4-8 references O<3 references
2= hesitation
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Based on what you have learned/read so far, what do you see as
key problems and challenges related to circular economy?

 Problems with circularity as a vision/goal?
« Challenges related to implementation of CE?

Flinga:
FKOR5YF

Aalto University
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Limits and boundary conditions of
CE

 Business case is assumed, obscuring potential trade-offs
« Physical limits (e.g. entropy) are not considered
 CE and sustainability assumed as synonymous



Broadening perception of agency
|n CE

High emphasis on business models and piecemeal solutions
obscures a more systemic view

« Lack of attention on the role of other sectors (esp. NGOs) and
partnerships

 Focus on the developed economies and the global North



Examples

* In India alone, over 40,000 children, between the ages 10 to 14,
are employed in recycling facilities.

 Dumping textiles into some countries in Africa causes
considerable social and local economic impacts:

* Health impacts
« Displacing local production

 Receiving countries often lack mfrastructure to properly deal
with the waste eaewr o). TN

Aalto University
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https://twosidesna.org/US/e-waste-children-how-it-is-harming-future-generations/

CE and strong(er) sustainability

« Economic growth assumption embedded to CE, danger of
rebound effect

« Relies on views of natural capitalism
« Technocentrist views are common for CE



Examples

Jevons paradox: increasing efficiency doesn’t always lead to less
consumption—it can lead to more.

“In this case, the consumer feels good about resource savings in one area (contributing to the circular

economy by donating old clothes), allowing them to rationalize using more resources in another (restocking
the closet with new purchases).”

Worldwide, the apparel and footwear market is projected to grow
about 5% per year to 2030

9 Aalto University Here’'s What Could Go Wrong with the Circular Economy—and How to Keep it
H School of Business ) Track | World Resources Institute (wri.org)



https://www.newyorker.com/magazine/2010/12/20/the-efficiency-dilemma
https://www.wri.org/insights/heres-what-could-go-wrong-circular-economy-and-how-keep-it-track

What might be done to ensure a more
sustainable circular economy?

' Aalto University
School of Business
n



Ways forward

 More thorough analyses of CE and sustainability, esp. social

« Better understanding of the limits of the business case, e.g.
considering trade-offs

« Considering how CE can work in a low-growth or degrowth
environment

 More systemic analyses, going beyond business models

« Considering regional differences and the role of Global South in
CE development

Aalto Umversit
School of Bus



Summary

« Overview of high-level CE policy developments in EU and
Finland

« EPR s akey regulatory mechanism for advancing CE

« Sustainability transitions are important for understanding
sustainability change on a systemic level, and roles of different
actors

« Discussion of critical views on CE



Thank you!

Aalto University
School of Business
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Session outline

e CE models outside of the Global North
« Summary of course content
« Q&A



CE models outside of the Global
North

 Much of CE research has focused on CE models in the western
and developed countries

« A better understanding of CE in different institutional contexts,
developing economies and low-income economies is important
for a more comprehensive perspective of CE



CE and different institutional
contexts

Developed countries (esp. EU) have many formal institutions
(e.g. regulations) to develop CE-based business models

« Countries in different stages of economic develop might not
have the same resources available to support CE

4 ) 4 4N
Business Business b InstltutlonaI\
model  preeeeees > Hicdel P —— features
Define iy Facilitate / related to
elements activities hamper egilative
relatgd to key rc.alated.to fiofmative ahid
functions of a circularity cultural-cognitive
company enablers and
- Y, - Y, \__

Aalto University
School of Business
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Case: battery recycling in Finland and Chile

A?

Business model
elements

Enablers in Finland

Enablers in Chile

Voids in Finland

Voids in Chile

Aalto U
School

Value proposition

Recycling efficiency
standards

No functional enablers

Disparities in global norms
on recyclability

No regulations for
improved recycling
efficiency

Lack of active search of
recycling technologies

Value creation / supply
chain

EPR-based requirements
for the take-back system

Corporate social
responsibility-based
organization of e-waste
recollection

Low social awareness
about the importance of
battery recycling

Lack of efficient take back
system

Challenges related to
social organization of
recycling

The role of informal
recycling

Customer interface

No functional institutional
enablers

End-of-WasteRegulation
(potential)

Responsible Recycling
Standard R2

EPR regulation (potential)

Lack of incentives for
remanufacturers to reuse
recovered materials

Remanufacturers’
reluctance to pay extra for
recycled cobalt

Lack of formally defined
targets for recovery
efficiency

Tradition of disposing
encapsulated batteries
underground

Value capture

iversity
Ff Business

EPR revenues for negative
value waste

No functional enablers

Volatile metal prices
together with costs
incurred from negative
value waste

Lacks in understanding the
logic of recycling of
negative value waste

Levanen et al. 2018




How do sustainability and CE pressures effect
manufacturing facilities in developing countries?

Example - Finix project — Ongoing field research in textile
manufacturing facilities in Pakistan (by Igra Khan)
« Interviews in 30 textile manufacturing facilities visited

« Exploring the sustainability and CE-related challenges of the
manufacturing facilities



Key findings

Lack of top management commitment towards sustainability
Definition of sustainability not clearly defined in the mindset of professionals
Lack of available of technology locally

Middle management awareness issues on how to gather data and how to
describe/report to the concern departments

Lack of regulatory incentives and aid from authorities

No common portal or platform for data sharing

Ao Aalto University
Qrhnnl af Ruciness



Key findings

To meet the sustainability requirements factories experience a huge costs
Lack of training and expertise on sustainability and CE issues

Difficulties arrives from sourcing in supply chain: Factories are compliant according to
the costumer, but their supply chain show negligence to comply with sustainability
requirements due to the lack of knowledge and resources

Most of the costumers require different certifications while their scope is same, but
factories must pay fees for these varying list of criteria to stay in business

-> Customer-enforced sustainability action, which may lead to unintended
consequences

Ao Aalto University
Qrhnnl af Ruciness



Necessity-driven CE

* Necessity-driven circular economy- "a set of locally embedded and
interlinked formal and informal practices aimed at restoring and retaining
the value of goods and materials for as long as possible, based on economic
necessity and opportunities for income generation”

e Study based on field research from India, Tanzania and Brazil

9 Aalto Universi_ty
A & Schoolof Business Korsunova et al. 2022



Examples

Repurposing Repair services
o V'

Plastic bags as vertical Baked buns wrapped in Public benches from‘-cvar,u‘ ¥ 7 - N\

. , e | B o el Toolkit for repairing shoes, Kanpur = Carpentry workshcﬁDar es Salaam % ‘
storage, Belo Horizonte newspaper, Dar es Salaam _ tires, Dar es Salaam S — o 7 P Al
AAITo university '
School of Business

Korsunova et al. 2022



Characteristics of necessity-driven
CE

« The “circular mindset” — depending on resource scarcity
 Tolerance for imperfect solutions

 Focus on affordability and long-term functionality

« Engagement in time-intensive practices (e.g. repair, reuse)

« Existence of informal hubs reinforcing CE (cooperatives, etc.)

Aalto Universi ty
A School of Business
. Korsunova et al. 2022
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Aalto University
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= CE as conceptualized in
academic discourse

= The phenomenon of
endogenous necessity-

CEas driven CE practices in low-
necessity-driven practices with income emerging markets
T f"c"r’:s' ”"""p":;:‘c N which has not made its way
rance towa s d ZoT
4 Focus on affordabillty and functionalty mtt? acaderpuc discourse and
Engagement in time-intensive practices policy-making as CE.
Informal hubs for CE
Circular economy

Korsunova et al. 2022
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Week 1 = Introduction to CE

Challenges Enablers
ECONOMIC LOSSES & ADVANCES IN
STRUCTURAL WASTE TECHNOLOGY

ACCEPTANCE OF
ALTERNATIVE BUSINESS
MODELS

PRICE RISKS

SUPPLY RISKS URBANISATION

NATURAL SYSTEMS
3 DEGRADATION

=7 REGULATORY TRENDS

Aalto Umvers[ty SOURCE: Ellen MacArthur Foundation, SUN, McKinsey Center for Business and Environment - Growth Within: a circular economy vision for Europe
School of Business
|



Week 1 — Introduction to CE

Regenerate Substitute materials Virtualise Restore
Renewables flow management Stock management

N

Parts manufacturer

Biochemical ¢ ‘
feedstock Product manufacturer

Biosphere l ¢

irg/collection’

Regeneration Service provider

AL

Collection Collection

Biogas

Extraction of
biochemical
feedstock’

-

P

-

" MINIMISE SYSTEMIC LEAKAGE ™.
Aalto University Ve AND NEGATIVE EXTERNALITIES AN
Ao School of Business i \
|

SOURCE: Ellen MacArthur Foundation; drawing from Braungart & McDonough Cradle to Cradle (C2C)
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Week 2 — Systems thinking and CE

System: An interconnected set of elements that is coherently
organized in a way that achieves something.

Key characteristics of systems:
* Interconnectedness
* Feedbacks
« Adaptive capacity/resilience
« Self-organization
 Emergence



SYSTEMIC CHALLENGES OF THE TEXTILE INDUSTRY
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Week 3 = Circular Business
models

Slowing loops:

1. Access and performance model
2. Extending product value

3. Classic long-life model

4. Encourage sufficiency

Closing loops:
5. Extending resource value
6. Industrial symbiosis

Aalto Umversit
School of Bus



Week 3 = Circular Business
models

Linear value

Circu
suppl

Sustainable
product design

¥ ¥

chain

lar
ies

+ — — Performance .--------
as a service 1

r — =Product as a
service

1

1

1

1

1

1

1 Share—l
1

1

LA

Circular inputs

LY

Sharing platform

= =P Product as a

service

---p Product life
extension

Resource life
extension

-

: . Manu- — Marketing
Design rcin : Logisti Pr
esig Sourcing facturing ogistics & Sales oduct use
A A A ‘1 A

i i Repair &
! “--maintain - |

Return o i L---. Upgrade A
----- Resell
Remanufacture

End of
life

disposal

Aalto University
School of Business

A:

Recycle/upcycle

Adapted from Sitra, 2022



Week 4 —Collaboration for CE

Collaboration for CE can involve collaboration between supply chain parties, or it can
happen between industries, which is often referred to as industrial symbiosis

The objective of industrial symbiosis is to form closed-loop material cycles among
industrial firms

Creating value from wastes and byproducts
« Other activities: Infrastructure, energy and utility sharing among a group of firms

Cross-industrial collaboration is common, geographica

KALUNDBORG
SYMBIOSIS 2015

Aalto University
School of Business
n




Week 4 —=Collaboration for CE

Supply chain A

Contrasting Industrial Symbiosis with Conventional Supply Chain Approaches

Industrial Symbiesis

Forward and Reverse Supply Chains

System level
Coordination

Idiosyncratic
relationship

Firm and flow
heterogeneity
Structure

Firm level
Product
identity
Product
manufacturing
Strategic logic

Perception of
waste

Based on norms of community and
cooperation

Supply chain relationships take
advantage of unique fit between firms
— i.e., geographic proximity
Cooperating firms are diverse and
drawn from multiple industries

A dense network structure, with
interconnecting ties in many directions

Products produced are independent of
a firm’s identity

Multiple products produced from a set
of inputs — sold to multiple industries
Firms sell products that they have —
seeking a higher value use of waste,
byproducts and chemical
intermediaries. Effectuation logic
Waste is seen as feedstock for other
production processes

Often dominated by a large, powerful
firm, and/or competitive market
mechanisms

Supply chain relationships designed
based on need — i.e., buys and sells
globally

Cooperating firms focus on delivering a
single type of product

Generally, a linear structure with
multiple suppliers and multiple
customers

Products produced are consistent with
a firm's identity

Single product produced from a set of
inputs — sold to a single industry
Firms design and sell products to mest
customer needs. Causation logic

Waste is to be minimized

Material extractor

A 4

Manufacturer/

material processor

Supply chain B

Byproduct

Material extractor

A 4

Manufacturer/
material processor

A 4 A 4
Retailer or Retailer or
distributor distributor
Waste
reprocessor
A 4 A 4

Aalto University
School of Busines

8 Bansal & McKnight, 2009

End customer

Waste reuse

End customer

— Supply chains relations

== |ndustrial symbiosis relations



Week 5 — CE and new technologies

Aalto University
School of Business

A:

Digital
technologies

Data collection
RFID, loT

Data integration
Cloud computing
ERP systems

Data analysis
Big Data
Al

Value creating and capturing improvements

catalyzed through digitalization

Advanced control of
material handling

§avings and know!edge: (" Savings from

from product/material waste/landfill
tracking JAR reduction

(" Improved real time |  Savings from
inventory surpfu-s

\ management )| reduction

(" Advanced higher- ) ( Better quality of

quality maintenance sorting upgrading

L and durability  J |_ value y

(" -\ ( Customer/use/need )

. AN

knowledge turned
into fit and value

(" High-performance, )
efficient material
processing

) onsystem-level

( improved value )

chain collaboration

z

Optimized

adequate logistics
J

\ (Enabled new product )

categories; renewable
\& service alternatives)

N\

More adviced and )
feasible material

reuse

(Enabled component )
reuse and

| remanufacturing |

Business model innovation for
Circular Economy

Incremental

Resource improvemenlt.of
. resource efficiency:

efficiency y, rrowing/Slowing

& CE Radical improvement

Principles of true circularity:
Closing resource
flows

Incremental
improvement of

Value economic value
creation &

Radical
capture

improvement of
economic value

Source: Ranta, Aarikka-Stenroos, Vaisanen (2021). Digital technologies catalyzing business model innovation for circular economy—Multiple case study



Week 6 — CE and the society

Socio-technical

landscape
(exogenous
context)

Socio-
technical
regime

Socio-techiical regime is “dynamically stable’.
On dlﬂlluﬁ dl]unsmns there are ONZOINg processes
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New configuration breaks through,

taking

advantage of “windows of opportunity”.
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innovations AL ‘1
4 Small networks of actors support novelties on the basis of expectations and visions.

Leamning processes take place on multiple dimensions (co-construction).

Efforts tolink different elements in a seamless web.

* Time

CE development is facilitated by policy
development around the world, e.qg.

« EU CE Green Deal

« Strategic CE programme in Finland

Extended Producer Responsibility (EPR)
systems are one key policy form
specifically to govern CE development



Week 6 — CE and the society

Critique of circular economy:

« Considering limits and boundary conditions of CE
 Broadening notion of agency in CE

« CE and stronger sustainability



©Finix project; based on: /

Reike, D., Vermeulen, W.J.V., !/

Witjes, S. (2018). The circular ’
economy: New or refurbished /

as CE 3.0? — Exploring

controversies in the ’

conceptualization of the circular ’/

economy through a focus on /
history and resource value /

retention options. Resources,

conservation and recycling 135, 7

p.246-264.
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REUSE / RESELL
Keeping the product in use and increasing the
number of use times.

REPAIR
Service to promote the longevity of the product.

REFURBISHING, REMANUFACTURING
Utilization of the product or its parts for another
product or purpose of use.

RECYCLING
Recycling the material into a new raw material.
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Q&A — remaining questions on
course content

School of Business



Course feedback

Please take some minutes to answer the course feedback
Giving feedback gives +1 point for the course evaluation

Feedback is anonymous, but we can see whether a student has
given feedback or not

Feedback is open until 26" of April



Thank you for attending the
course!

School of Business



