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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

0.1 The global economy can be characterized as “linear” as it is mainly based on extraction, production,
use and disposal. This linear economy leads to resource depletion, biodiversity losses, waste and pollution
causing serious damage to the capacity of the planet to continue to provide for the needs of future
generations. Moreover, several planetary boundaries have already been reached or exceeded.

To meet current and future human needs (welfare, housing, nutrition, healthcare, mobility, etc.), there is an
increased understanding that a transition towards an economy that is more circular, based on a circular
flow of resources, can create and share more value with society and stakeholders, while natural resources

are managed and regenerated in a sustainable way, securing the quality and resilience of ecosystems.
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while contributing to satisfying human needs.

59000 family of standards (see Figure 1) is designed to harmonize the understanding of the
and to support its implementation and measurement.

vement of the United Nations (UN) Agenda 2030 for Sustainable!Development.
IS0 59004, Circular economy — Vocabulary, principles and guidance for implementation

A

tions recognize many potential reasons to engage in a circular economy (e.g. deliverilng more
ive and sustainable solutions; improved relationships with stakeholders; more(effective and
ways to fulfil voluntary commitments or legal requirements; engaging in climate change mjitigation
htion; managing resource scarcity risks; increasing resilience in environmental, secial and ¢conomic
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hndards also support organizations, such as government, industryaind non-profit, in contriputing to
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Figure'l — ISO 59000 family of standards

Environmental management
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9004, ISO 59010 anddSO 59020 are interconnected, as shown in Figure 2, and support orgapizations
in implementing a transitioa’towards a circular economy.
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hes what the circular economy

IS0 59010 - Guidance on the
transition of business models
and value networks
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Provides a structured approach to

is, including its vision, principles
and general guidance including
how it can be implemented and
contribute to sustainable
development

guidance on how to transition
towards circular business models
and circular value networks by
setting goals, identifying circularity
aspects to be addressed and
taking actions

measure and assess circularity
performance and sustainability
impacts based on standard
indicators and complementary
methods

Interconnection between ISO 59004, 59010 and 59020

Figure 2 — Relationship between ISO 59004, ISO 59010 and ISO 59020
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0.3 IS0 59010 provides guidance on supporting an organization’s business model and processes from linear
to circular by transforming an organization’s business ecosystem into a value network. The contents of this
document support the users of ISO 59010 in providing further detail on the development of value networks
in a circular economy. In the development of ISO 59010, a survey was conducted to review and analyse the
examples of globally existing value networks. This document provides an analysis of the survey results.
It reviews examples of value networks to illustrate their characteristics and structures and how they can
accelerate a circular economy transition process, and therefore supports ISO 59010.

This document investigates suitable examples of value networks to promote circular economy transition.
The characteristics and structure of the value networks reflect multiple organization cooperation. The
multiple organizations work together to advance their businesses and accelerate their circular economy
transition process. A specific organization does not necessarily control the others. This document addresses
the metHods used to establish and organize a value network to meet the desired requirements.

This document collects and analyses existing relevant cases, examples of the creation of value netyorks, to
demonstrate what is a value network in the context of the circular economy. A general image of fhe value
network|discussed in this document is shown in Figure 3.

The objeftives of this document are:
— to pyovide useful information by analysing existing value networks;

— to enthance understanding of the success factors and enablers for creatifg value networks deriyed from

examples.
Value chains Value network
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Figure 3 — General process from value chains to a value network
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Circular economy — Review of existing value networks

1 Scope

This document reviews the characteristics and structures of some existing value networks as examples in
accelerating a circular economy transition process.
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Note 1 to

Note 2 to
closed as
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3.2

commor) infrastructure

systems

Note 1 td

0 gives guidance on a critical aspectin transitioning an organization’s business model and’p
par to circular and transforming an organization’s business ecosystem into a valuge,netw
it complements ISO 59010 by providing further information on value networks.

mative references

e no normative references in this document.

ms and definitions
urposes of this document, the following terms and definitions apply.
EC maintain terminology databases for use in standardization at the following addresses:

Dnline browsing platform: available at https://ww#iso.org/obp

Electropedia: available at https://www.electropedia.org/

economy
C system that uses a systemic approach to maintain a circular flow of resources, by re
b or adding to their value, while ¢onhtributing to sustainable development

entry: Resources can be considered concerning both stocks and flows.

entry: The inflow of virgin yé€sources is kept as low as possible, and the circular flow of resources
possible to minimize waste, losses and releases from the economic system.

:1S0 59004:2024,-371.1]

shared.among participants in a value network (3.6) for mutual benefit

entry: The system indicates an optimization system, traceability system, information exchang
equal relationship and internal standardization as a certification system.

rocesses
brk. This

rovering,

is kept as

e system,

branding

3.3
governa

nce

principles, policies and framework by which an organization (3.4) is directed and controlled

[SOURCE: ISO 21505:2017, 3.1]
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organization
person or group of people that has its own functions with responsibilities, authorities, and relationships to
achieve its objectives

Note 1 to entry: The concept of organization includes, but is not limited to sole-trader, company, corporation, firm,
enterprise, authority, partnership, charity or institution, or part or combination thereof, whether incorporated or
not, public or private (e.g. foundation, union, association, agency, municipality, region, country, intergovernmental

agencies).

Note 2 to entry: A group of organizations can also be considered as an organization that has, alone or collectively, their
own objectives.

[SOURCH

3.5
value ch
set of org

[SOURCH

3.6
value né
network

[SOURCH

4 Revjiew of existing value networks

4.1 Mg

4.1.1 9

The sury
cases wg
were sel

:1S0 59004:2024, 3.4.1]
ain
anizations (3.4) that provide a solution that results in value for them

:1SO 59004:2024, 3.5.2]

twork
of interlinked value chains (3.5) and interested parties

:1S0 59004:2024, 3.5.3]

rthod

purvey process

rey was conducted in accordance with the steps shown in Figure 4. The process of colle
s based on different experts volutitatily accepting an invitation to submit examples. The ¢
ected based on the criteria shown.in Figure 4.

cting the
xamples
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Collecting the cases of value networks
A

Data of cases
(99 examples)
. NO .
Mutual coll_ Excluding the cases

Achieving the flow modification of products

Excluding the cqises
and materials commercially? &

Forming the business alliance

Excluding the cqses
between multiple organizations? 8

Identifying the cases as examples

/ Data of examples
/ (15 examples)

A

Analysing example§ifocusing on value networks

y

Discussing the following matters:

— Dad specific sectors create a value network?
—__What is a common asset for a value network?
~~YHow can a value chain transition to a value network?
=< What are key aspects for a value network?

I

Q ISO7/TR 59032 )

Figure 4 — Survey process

4.1.2 Preparing questionnaires

The survey was conducted by experts on existing value networks in each region, country or organization to
collect the following information:

a) type of case;

© IS0 2024 - All rights reserved
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b) title and basic information;

c¢) overview of the implementation model;

d) beneficial or detrimental impacts (listing and highlighting critical aspects);

e) relevance to the Sustainable Development Goals (SDGs), including detrimental impacts;

f) key aspects relevant to the circular economy ;
g) implementation methodology;

h) enablers, barriers and concerns;

i) releyant information specific to businesses or individual projects.

4.1.3 ollecting the cases of value networks

™
sk
oSV’

The aim|was to cover a wide scope of various types of existing value networks. Ge@gphical and| sectoral

balance
that fulfilled the questionnaire requirements for further analysis.

The collgcted cases are geographically diverse across countries or regions

Brazil, China, India, Canada, Mauritius and Singapore). The collected cases.cov
ement, textiles, chemicals, food,
ture, glass and steel.

machinefy and equipment, forest and bio-based industries, waste m
drink, mfning, metals, minerals, cement, construction, transport, f

N

4.1.4 $electing the examples

Fifteen gxamples were selected from the collected value @vork cases using the following criteria

a) Does the case have a mutually beneficial collaboration?
b) Doe;j

c¢) Doeg the case form a business alliance bekween multiple organizations?

N
the case achieve the flow modification&t‘broducts and materials commercially?

as considered when collecting the existing cases of value networks. Thcae~ ere 99 cases follected

N

n, Europe, the Unitgd States,
er various sectors, including

The sele¢ted examples achieve a scale fl&a) modification of products and materials commercially, and form
a businegs alliance between multlplegrgamzatlons The status of the examples covers not only th¢ aspects

of the vaJue network but also circ

Circular economy
implementation

conomy implementation and use case (see Figure 5).

Examples

Value
network

Figure 5 — Status of the examples

© IS0 2024 - All rights reserved
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4.1.5 Selected examples

The examples shown in Figure 6 and listed in Table 1 were selected as examples of value networks from the
99 worldwide examples collected.

, N
@ngapore

O

TMauritius

Key
|:| collected examples

collected and selected examples

Figure 6 — Geographical-distribution of collected and selected examples

Table 1 — Geographical location of collected and selected examples

No. Title Geographical Jocation
1 |Hofizontal closed loopraluminium recycling system of Shinkansen Japan
2 |Improving the incame-levels of Indian farmers through better access to information India
3 |Cage in the USA USA
4 |Effpctive industrial symbiosis Denmark
5 |CIRCULEIRE - The National Platform for Circular Manufacturing Irelang
6 |Onjnicane’s “zero waste” industrial ecosystem Mauritigis
7 |Eco-town business Japan
8 |Resources complex consortium Japan
9 |Casein Spain Spain
10 |Global case Global
11 |Aluminium recycling in the window and curtain walling industry Germany
12 |Close the Glass Loop - The European Union (EU) ambition to collect increased EU
amounts of glass more effectively

© IS0 2024 - All rights reserved
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Table 1 (continued)
No. Title Geographical location
13 |Lopyanko - AGRY_GAYA’18 Project for sustainable organic silk Bulgaria
14 |An open-access circular supply chain for fashion UK
15 |Cargo Carousel System Canada
4.2 Examples

4.2.1 Example 1: Horizontal closed loop aluminium recycling system of Shinkansen (Japan)

This exd

mple includes facilitators and participants from various sectors, including information and

communjication technology (ICT), transport, construction, machinery and equipment, mining, me¢tals and

mineralg
of an ady
process

maintairj
and reso

[Fable 2 — Horizontal closed loop aluminium recycling system-of Shinkansen (Japan)

, power and utilities. The construction of a value network is expected to promote the consgtruction
ranced recycling system consisting of different industries. Key methodologies, in¢luding recycling
certification, recycled resources standards and sharing information, canChelp to cre¢ate and
the value network. Some aspects, including reducing costs and improving-the value of rgsources
urce efficiency, seem to be the key motivations for participation in this value network (see(Table 2).

Parameter Description

Facilitatqrs (designers)

Sectors:

— Transportation

— Waste management
Organizations:

— Central Japan Railway:\Company

— Harita Metal Co.,itd.

Year of ithplementation 2020

Sectors:

— Metal manufacturing
— Other transport manufacturing

—_)Machinery

Participdting companies — Other (mining, power and utilities)

Organizations:

— Sankyo Tateyama, Inc.
— Nippon Sharyo, Ltd.

— Hitachi

lapan-Aluminivm-Association
TP

T rrrrer i roy o troretrorT

Geographic location Asia (Japan)

Relevant matters

Machinery, metals, waste management (recycling), railway

Relevant products/services Recycled products (aluminium, etc.)

Key aspects (activities)

— Recycling aluminium scrap

— Manufacturing and sale of recycled resources

— Construction business of recycling systems

— Manufacturing Shinkansen materials and parts

© IS0 2024 - All rights reserved
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Table 2 (continued)

Parameter Description

The collaboration has resulted in the construction of an advanced system that reus-
es the discarded aluminium from the Shinkansen for the Shinkansen (not a cascade
recycling but horizontal recycling).

Added/created
value aspects

— Promoting resource recycling
— Reducing waste
Social aspects — Reducing environmental impact

— Promoting employvment

Impacts — Forming new markets

— Improving resource efficiency

Environmental | __ Reducing CO, emissions
aspects
— Reducing environmental impacts
— Reducing waste disposal costs
Economic
aspects — Stable supply of recycled resources

— Sustainable recycling

— Costreduction (collection, waste, recycling cost)
— Improving the value of resources

Motivatipn of participantsin | Improving resource efficiency

the valug network — Development of a circular economy

— Improving the recyeling technology

— Securing seconidary resources

— Recycled resources standard
— Recycling process certification

Methodology for creating and | — Shinkansen disposal and manufacturing plan

maintairting the value network |_§ Sharing material information

— Certification, standard and traceability system

— Japan Aluminium Association as a neutral organization

Common|infrastructires Certification, standard, information

Enablers:
— Resource efficiency, traceability and proper disposal of dischargers

A horizontal recucling committee for aluminium vehiclos in wwhich many
J o 7

Enablers and barriers companies participate in the Japan Aluminium Association

— Recycling process certification standard and secondary resource standards for
the committee

Source Based on the Harita Metal website (https://www.harita.co.jp/eng/index.html)

© IS0 2024 - All rights reserved
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4.2.2 Example 2: Improving the income levels of Indian farmers through better access to
information (India)

This example includes facilitators and participants from various sectors, including agriculture, food and
drink, ICT and packaging. The construction of a value network is expected to promote reducing the mismatch
between supply and demand in a wide range of markets. Key methodologies, including online platforms,
win-win structures and fair transactions, can help to create and maintain the value network. Some aspects,
including improving income levels and lower procurement costs, seem to be the key motivations for
participation in this value network (see Table 3).

Table 3 — Improving income levels of Indian farmers through better access to information (India)

Parameter Description

Sectors:
— Agriculture (tobacco)

. . — Paper manufacturing
Facilitatqrs (designers)

— Food manufacturing
Organizations:

— Private company

Year of ithplementation 2000

Sectors:

— Agriculture
Participdting companies — Food manufacturing

— Others (ICT and packdging)
Organizations:

— Private company

— Farmer
Geographic location Asia (WestBengal, India)
Relevantjmatters Farmefs,jonline platform, poverty
Relevant|products/services Agricultural products, food
— " Higher profits
Key aspefcts (activities) — Optimizing the use and distribution of time and resources

— Securing a long-term food supply

Added/created |Mismatch of supply and demand is reduced in a wide range of markets]which
valueé aspects improves the sales for the stakeholders.

— Ensuring higher profits for farmers
Social aspects
— Securing a long-term food supply

— Reducing emissions, water usage and environmental degradation

Environmoental

Impacts
aspects Optimizi e .
— Optimizing the use and distribution of time and resources
— Ensuring higher profits for farmers
E .
conormic — Lower procurement (costs) and targeted sales
aspects

— Optimizing the use and distribution of time and resources

© IS0 2024 - All rights reserved
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Table 3 (continued)

Parameter

Description

Motivation of participants in the
value network

Improving income levels (higher profit)
Lower costs of procurement

Lower targeted sales

Sharing information/knowledge

Securing a long-term food supply

Online platform for improving sales/reducing costs (pricing, weather

Methodo]ogy for creating and
maintainfing the value network

forecasting, knowledge)

Win-win structure (higher profits for farmers, lower procurenten
targeted sales)

Four million farmers use the service
Farmers can make decisions on their own

Farmers respect manufacturers that offerfair prices

and

Common|infrastructures

Online platform (information, knowledge)

Enablers:

Lower procurement, optimizing thie use and distribution of time ahd

resources through informatien

— Improving income levels,lewer costs of procurement, lower targeted sales
Enablers|and barriers
— Win-win structure (higher profits for farmers, lower procurement and
targeted sales)
— Developing ITinfrastructure
Based on the [TCywebsite (https://www.itcportal.com/businesses/agr
S -business/e-chdupal.aspx), Ellen MacArthur Foundation website(httpsf//www
ource X o o
.ellenmacatthurfoundation.org/case-studies/improving-income-levels-of
-indian-farmers-through-better-access-to-information)
4.2.3 Example 3: Case in the USA
This example includes facilitaters and participants from various sectors, including waste management, food
and drink, ITC and packaging-"The construction of a value network is expected to promote the ufse of by-

small bupinesses, canlielp to create and maintain the value network. Some aspects, including cost r¢duction,

producty. Key methodologies, including finding synergies, matching demand and supply, and acces}i)ility for

increasing the bottem line and cultivating local circular economies, seem to be the key motiv

participgtion in this'value network (see Table 4).

Table 4 — Case in the USA

ions for

Parameter

Description

Facilitators (designers)

Sectors:

Construction

Waste management

Organizations:

Non-profit organization

Private company

Year of implementation

2011

© IS0 2024 - All rights reserved
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Table 4 (continued)

Parameter

Description

Participating companies

Sectors:

— Agriculture
— Food and drink services

— Others (ITC and packaging)
Organizations:

— Small businesses (including farms)

Geographietoeation

A 3 (Cla LIC AN
TOHCTICa S (CIICag U, o071y

Relevant|matters

Recycled products derived from food waste

Relevant|products/services

Closed loop urban system

Key aspefcts (activities)

— Material reuse
— Energy conservation

— Compost

Added/created
value aspects

By sharing outputs as inputs (by sharing related information), the utilization
of by-products is facilitated and economic gain-isiincreased. At this tim¢, food
supply chains are typically operating in silés.

Social aspects

— Facilitating collaboration and matérial flows through the co-locatidgn of
small food businesses

— Creating unique partnerships,between profit and non-profit organizations

Environmental

Impacts aspects

— Energy conservation
— Material reuse
— Food waste reduction

— Reducing the’demand for natural gas

Economic as-
pects

— Energyconservation
— Material reuse

—~—\Food waste reduction

Motivati¢n of participants in the
value nefwork

-+ Costreduction (waste reduction, reducing the use of natural gas)
— Increasing the bottom line

— Cultivating local circular economies (development of local economis)

MethodoJogy for creating and
maintainingthe value network

— The plantis striving to find synergies between each other
— Matching demand and supply (organizing farmers’ markets, etc.)

— Open to every small business

— Meeting certain criteria are considered to participate

— Information about materials flow is visible

Common infrastructures

Facility and community, information

© IS0 2024 - All rights reserved
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Table 4 (continued)

Parameter Description

Enablers:

— Reducing waste

— Reducing the use of natural gas
Enablers and barriers
— Reducing costs (reducing waste, reducing the use of natural gas)

— Co-location of small food businesses

Based on the Plant Chicago website (https://www.plantchicago.org/), E

llen

S A A nadel I B Lo ciderarlodade. LL 11 sl £ s
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1.org/

case-studies/synergistic-food-production-space)

4.2.4 Example 4: Effective industrial symbiosis (Denmark)

This example includes facilitators and participants from various sectors, including chemical manuf
power generation, waste management, pharmaceuticals, manufacturing machinery,)mining, wate
and public administration. The construction of a value network is expected{to promote say
minimiz]ng waste by sharing and reusing resources. Key methodologies, including full resource ut
partnership strengthening and sharing the symbiotic mindset, can help to-create and maintain t
network| Some aspects, including cost reduction, benefiting both the environment and the econo
growth and supporting the green transition, seem to be the key motivations for participation in t
network|(see Table 5).

Table 5 — Effective industrial symbiosis (Denmark)

hcturing,
r supply
ring and
ilization,
he value
my, local
his value

Parameter Description

Sectors:

. i — Waste managenient (industrial symbiosis)
Facilitatgrs (designers) o
Organizations;

— Non-prbfit organization

Year of ithplementation 1972

Sectors:

=~" Chemical

— Power generation
— Waste management
— Pharmaceuticals
Participdting companié&s

— Machinery

— Mining

— Water supply

— Public administration
Organizations:

— Private company

— Public institution

Geographic location Europe (Denmark)
Relevant matters Saving resources (water, energy, materials)
Relevant products/services Recycled products (energy, water, gypsum, fly ash, etc.)
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Table 5 (continued)

Parameter

Description

Key aspects (activities)

Industrial symbiosis
LCA

Sharing resources
Reusing resources
Closed loop

Added/created
value aspects

It is possible to share and reuse resources, which saves money as well as

minimizes waste.

Social aspects

Impacts .
Environmental

aspects

Reducing CO, emissions

Saving resources (water, energy, materials)

Economic aspects

Cost reduction

Motivatipn of participants in the
value nefwork

Costreduction (through saving water, energy and niatérials)
Benefiting both the environment and the economy

Local growth and support for a green transition

Methodo]ogy for creating and main-
taining the value network

Full resource utilization

Strengthening the partnership

Sharing the symbiotic mindset

Work based on trust, confidentiality, openness, equality and coop
Kalundborg Symbiosis‘is a private association run by a board

Visible information about materials flow

eration

Common|infrastructures

Resources (waste\as resources)

Enablers|and barriers

Enablers:

Reducing waste, saving resources (water, energy, materials)
Reducing costs (through saving water, energy and materials)
Public-private partnership

Existance of a leading organization

Source

Based on the Kalundborg Symbiosis website (http://www.symbiosis.g
en/),Ellen MacArthur Foundation website(https://www.ellenmacarth
foundation.org/case-studies/effective-industrial-symbiosis)

1k /

ur

4.2.5 Example(5;: CIRCULEIRE - The National Platform for Circular Manufacturing (Ireland)

This example includes cross-sectoral actors, including pharmaceuticals, chemicals, food, beverages
and machinery manufacturing companies, public administration and professional services. The cons

plastics

truction

of a value network is expected to promote accelerating the scale-up of circularity. Key metho
including innovation opportunities, information/knowledge sharing and funding opportunities, can help to
create and maintain the value network. Some aspects, including new revenue models and value creation
opportunities, new customer relationships, enhanced customer loyalty and information/knowledge sharing,
seem to be the key motivations for participation in this value network (see Table 6).
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Table 6 — CIRCULEIRE - The National Platform for Circular Manufacturing (Ireland)

Parameter

Description

Facilitators (designers)

Sectors:
— Professional services
Organizations:

CIRCULEIRE

Year of implementation

2020

Sectors:

Pharmaceuticals

Participd

ting companies

Chemicals

Food

Beverages

Plastics

Machinery
Construction
Professional services

Public administration

Organizations:

Irish Manufacturing Research (technology centre/researdh-
performing erganization)

Private company

Publie institution

Geographic location

Europe-(Ireland)

Relevant

matters

Greénhouse gas (GHG) emission reduction, waste reduction

Relevant

products/services

Products relevant to pharmaceutical and chemical, medical deices,
packaging, food and drink, built environment, second-life enablers

Key aspe

cts (activities)

Design for circularity

Product service systems (PSS)

Reuse and shared use

Remanufacturing, repair and refurbishment
Take-back schemes and reverse logistics

Industrial symbiosis

Impacts

Added/created value
aspects

Cross-sector collaboration can be fundamental to accelerating the
scale-up of circularity.

Social aspects

Environmental aspects

Reducing waste and associated GHGs through the implementation
of circular strategies

Economic
aspects

Generating costs savings and new value creation opportunities
through new business models

© IS0 2024 - All rights reserved
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Table 6 (continued)

Parameter Description

— Accessing new revenue models and value creation opportunities

— Creating new customer relationships and enhancing customer
loyalty

— Sharing information/knowledge

— Capacity building
Motivation of participants in the value
network — Delivering significant reductions in both CO, emissions and waste
aCToSS their imdustry members

— Increasing resilience to resource price volatility and supply-chain
shocks

— Taking opportunities for funding

— Taking opportunities for innovation

— Innovation opportunity
— Information/knowledge sharing
— Funding opportunity

— Open to every business$ (yia a website)

Methodo]ogy for creating and maintaining

— Memberships
the valud network P

— CIRCULEIRE isa cross-sectoral industry-led public-privat]
partnership‘and circular economy innovation network (2020-
2022), codesigned by Irish Manufacturing Research (IMR] in
collabgration with three Strategic partners: DECC, EPA and EIT
Clintate-KIC and founding industry members

[¢’]

— sJOpen-access knowledge library

Common]infrastructures Information/knowledge

Enablers|and barriers —

Source Based on the CIRCULEIRE website (https://circuleire.ie/)
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4.2.6 Example 6: Omnicane’s “zero waste” industrial ecosystem (Mauritius)

This example includes facilitators and participants from various sectors, including food manufacturing,
power generation, waste management and construction (see Figure 7). The construction of a value network
is expected to promote enabling the planning and execution of the entire production as an integrated whole.
Key methodologies, including optimum resource allocation plans, power purchase agreements for the sale
of electricity and equal relationships, can help to create and maintain the value network. Some aspects,
including cost reduction, sales improvements, and reinforcing a brand, reputation and loyalty through
sustainable business, seem to be the key motivations for participation in this value network (see Table 7).

Table 7 — Omnicane’s “zero waste” industrial ecosystem (Mauritius)

Parameter Description

Sectors:

— Power generation

Facilitatqrs (designers) — Food manufacturing
Organizations:
— Omnicane

Year of ithplementation 2010
Sectors:

— Food manufactufting
— Power generation
— Waste mhanagement

— Construction
Organizations:

Participdting companies £ Omnicane milling unit

— Omnicane refinery unit

— Omnicane thermal energy unit

— Omnicane bioethanol distillery unit
— Omnicane carbon burn out unit

— Constructions/building industry
—  Electricity industry

— Bio-fuel industry

Geographic location Africa (south of Mauritius)
Relevant/matters Waste management (recycling), integrating energiels
Relevant|products/services Sugar cane, recycled products (cement, energy, etc.

—  Reoduce reuse recvucle
y y w4

— Efficient production
Key aspects (activities)
— Energyrecovery

— Resource recovery
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Table 7 (continued)

Parameter

Description

Added/created
value aspects

Enabling to plan and execute the entire production as an
integrated whole for optimum flexibility, maximum effi-
ciency and, above all, minimal waste, notably by using one
operation’s by-product as another’s raw materials.

Social aspects

Attracting, retaining and engaging employees

Less wastage

Impacts Environmental |_ More efficient use of resources
aspects

— Production of renewable energy

— Reducing the cost of production-developed hew
products

Economic — Attracting new customers
aspects — Reinforcing brand and reputatie’as an innovative
organization

— Building loyalty with ¢tstomers

— Costreduction

— Sales improvement

Motivati¢n of participants in the value network — Reinforcimg btand, reputation and loyalty by
sustainable business

— Ensuring sustainable supply

— ‘Optimum resource allocation plan

L% Power purchase agreements for the sale of eledtricity

Methodo]ogy for creating and maintaining the value
network — Equal relationship seems to be established betveen
each unit (optimum for each unit)

— Information is accessible in the same group (company)

Common]infrastructures Land, resource (waste as resources)

Enablers:

— Shareholding in the various business operatiotts, legal-
framework-making provisions for securing carfe supply
from planters, power purchase agreements for|the sale
of electricity

— Multi Annual Adaptation Strategy 2006-2015 flor sugar

Enablers|and barrierns sector reform in Africa (in the south of Mauritijis)

— Omnicane’s integrated flexi-factory complex

— Equity, loans from financial institutions (commercial
banks, European Investment Bank, Agence Francaise
de Development)

Based on the Omnicane website (https://www.omnicane

Source

.com/industrial-ecosystem)
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Figure 7 — Omnicane’s zero waste industrial ecosystem

4.2.7 Example 7: Eco-town business (Japan)

This exa

waste m|

achievin
among s

to creatg

fakeholders (citizens, businessesand government) and technology development support,

research, human resource training and ‘establishing bases for industry-academia cooperation, se
the key rhotivations for participation\in this value network (see Table 8).

Table 8 — Eco-town business (Japan)

mple includes actors from various sectors)including manufacturing plastics and metals and their
anagement. The construction of a valuéynetwork is expected to promote utilizing any wlaste and
b zero emissions. Key methodologies, including information/knowledge sharing, colldboration

can help

and maintain the value network. Some aspects, including environmental policy concepts, basic

bm to be

Parameter Description

Sectors:

— Public administration

Facilitatgrs (desighers) o
Organizations:
— Kitakyushu City
Year of in p]nmnnfaﬁnh 1997
Sectors:

— Plastic manufacturing

— Metal manufacturing

— Waste management
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Table 8 (continued)
Parameter Description
Organizations:
Participating companies — NPR

— Nippon Magnetic Dressing
— Recycle Tech Japan
— Nishi Nippon Auto Recycle

— Nishinihon Kaden Recycle Corporation

— Japan Recycling Light Technology System
— NRS

Geographic location

Asia (Japan)

Relevant|matters

Waste management (recycling)

Relevant|products/services

Waste management, recycled products (metal, st€€l, energy, etc.)

Key aspefcts (activities)

— Polyethylene terephthalate (PET) bottles
— Office automation (OA) equipment

— Automobiles

— Home appliances

— Fluorescent tubes

— Construction mixed\waste

— Nonferrous metals

— Small home appliances

Added/created
value aspects

Any waste(is utilized as resources in various sectors and zero-emissi
promoted.

ons are

Social aspects

— . Improving a city’s brand

=" Employment creation

Environmental

Impacts aspects

— Reducing waste
— Improving resource efficiency

— Reducing CO, emissions

Econemic
aspects

— Increasing direct investment

— Increasing visitors

— Establishment of environmental policy concept

—  Conducting basicresearch
(=]

Motivation of participants in the
value network

— Human resource training

— Industry-academia cooperation

— Implementation of various recycling projects and environmental

business

— Aiding for small/medium-size enterprises and venture enterprises

— Aiding for practical research, incubation of local enterprises

© IS0 2024 - All rights reserved
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Table 8 (continued)

Parameter

Description

Methodology for creating and main-
taining the value network

Information/knowledge sharing

Collaboration among citizens, businesses and government
Support for technology development

Information about businesses is available on the website

Businesses/projects are conducted based on policies

Common infrastructures

Facility and community service system

Enablers|and barriers

Enablers:

Support for feasibility studies and technological developnient
One-stop services for various administrative procedures

Reference case as an advanced local circularity project propaga
other regions

Promotion of the “Kitakyushu local circularity project” as its un
regional policy that integrates “environmental conservation pol
“industrial promotion”

Collaboration among universities, Fesearch organizations, corpg
recyclers, small and mediumésized enterprises (SMEs), venture
companies, etc.

Project members involved in the local government

ing to

ique
cy” and

rations,

Source

Based on the KitakyushuEco Town Centre website (https://www.Kif

-ecotown.com/)

4.2.8 Example 8: Resources complex consortium (Japan)

This example includes facilitators and participants from various sectors, including manuf
metals, yvaste management and a think tank. The construction of a value network is expected to

acturing
promote

establisiing an advanced recycling model(resource complex consortium) for controlling impurity materials.

Key methodologies, including information/knowledge sharing, opportunities for technological devg
and starldardization of secondary résources, can help to create and maintain the value netwo
aspects, [including resource efficiency, recovery of valuable resources and waste reduction, seem
key motivations for participation in this value network (see Table 9).

Table 9 — Resources complex consortium (Japan)

tlopment
'k. Some
o be the

Parameteér

Description

Sectors:

— Manufacturing

Facilitators (designers)

Lanl P ) 1
- TR AT
Organizations:

— Taiheiyo Cement Corporation

— MURC

Year of implementation

2017

Sectors:

— Metal manufacturing

— Waste management
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Table 9 (continued)
Parameter Description
Organizations:
Participating companies — Tokyo Steel

— Mitsui Mining and Smelting
— Toho Zinc
— Rever Holdings

— Harita Metal

— Tsuruoka
Geographic location Asia (Japan)
Relevant/matters Reuse of resources
Relevant|products/services Recycled products (metal, steel, plastic, cement, etc.)

An advanced recycling model (resource complex consortium) for contyolling
impurity materials between manufacturers is established and allows ¢ach one
to sort, separate and use the substances according to preferences for viarious
wastes and by-products generated.

Key aspefcts (activities)

Added/created Introduction of a safe and innovative technology that recycles 100 % df the
value aspects residue (carbon mainly) as raw material\for cement.
Social aspects — .Improvmg the criticality of raw materials, sustaining the recycling system
in Japan
Impacts ;
Environmental — Decreasing landfills
aspects
Economic — Increasing profits by-expanding the market
aspects — Sales between material manufacturers

— Improvingxesource efficiency

— Recovery of valuable resources

Motivati¢n of participants in the

value nelwork — Reducing waste

—* Increasing sales

— Controlling impurity materials

— Information/knowledge sharing

— Making opportunities for technological development

Methodo]ogy for creatitig and main-

. . o .
taining the value get)ork Constructing a process that enables 100 % resource recycling

— Standardization for secondary resources

— Traceability system

Common Inirastructures Resources, Iand, equipment and tecnhnology

Enablers:
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Table 9 (continued)

Parameter Description

— Advanced dismantling, sorting and separating
— Recycling impurity materials

— High quality recycling

Enablers and barriers

— Savant landfill costs

— Information/knowledge sharing

AN 4+ | iy + 1l H 1t 4+ ialalaalt 4+ H 1
IOV STATTU AT O TOT COTITT UTITIT S TIITPUT IO Y HTatCT TdTS UCTVWW CTTT TITAateTT

manufacturers
Barriers:
— Current legal system for waste management in Japan
Source Based on the [SO TC323 WG2 CE Implementation Survey Results

4.2.9 Example 9: Case in Spain

This example includes participants from various sectors, including waste management, informatidn, public
adminisfration, professional services and mining. The construction of“a-value network is expected to
promote|supporting decision-making in the areas of'life cycle and geographic information system (GIfS)-based
approaches. Key methodologies, including software platform/infornfation exchange, involving stakeholders
at all leyels of the value chain and evaluation, can help to createsand maintain the value network. Some
aspects, |including cost reduction, support for environmental:compliance and implementation of cleaner
productipn strategies, seem to be the key motivations for patticipation in this value network (see Thble 10).

Table 10 — Case'in Spain

Parameter Description

Sectors:

. ) — Construgtion and waste management
Facilitatqrs (designers) L
Organizations:

— Private company

Year of ithplementation 20715

Sectors:

— Construction and waste management
— Professional services

— Information

— Public administration

Participgting companies — Other manufacturing

— Waste management
— Metal manufacturing
— Construction

— Mining
Organizations:

— Private company

Geographic location Europe (Spain)

Relevant matters Waste management (recycling)
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Table 10 (continued)

Parameter

Description

Relevant products/services

New eco-cement, green concrete, innovative ceramic

Key aspects (activities)

Industrial symbiosis
Closed looped processes
Material recycling

Life cycle approach

Added/created

Supporting decision-making in the areas of life cycle and GIS-based approaches

1 »
vdliutc dleCL [9N)

Social aspects

Creating job opportunities and training needs on the circular econor

Raising social behaviour and citizen engagement

[y

Reducing waste generation

Improving productivity for waste treatment

Environmental
Impacts aspects
p — Improving energy efficiency
— GHG savings
Economic — Sale of resources and products from waste
aspects

Motivatipn of participants in the
value nefwork

Costreduction (waste reduction; lmproving productivity and energy
efficiency)

Supporting environmental eompliance
Implementation of cleaner production strategies

Realization of criess-sectorial synergies for resource and energy-effi
industry

Conducting-demonstrations

rient

Methodo]ogy for creating and
maintaining the value network

Software platform/information exchange

Involving stakeholders at all levels of the construction and demolitio
chain

Evaluating the material, energy flow, environmental impacts and cos
Replicating pilot schemes at local and regional levels

Demonstrating the application and technical performance of innovat
environmental building products

Managing the flow of waste material from different sectors and indul

n value

ive

stries

Common|inffastructures

Software (information exchange system), indicators

Enablers:
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Table 10 (continued)

Parameter

Description

Enablers and barriers

— Reducing waste by transforming the waste into valuable, acceptable
secondary raw materials

— Improving the manufacturing process
— Clarifying requirements for products
— Improving waste management

— Reducing the consumption of materials

— Reducing energy consumption
— Circular economy package
— Software platform, resource-intensive industries

— SPIRE project

Source

Based on the FISSAC project website (http://fissacproject.eu/en/) and Bysiness
Europe website (http://www.circulary.eu/project{actionas-fissac-projedt/)

4.2.10 Example 10: Global case

This example includes facilitators and participants from variofts sectors, including manufacturing
machinefy and waste management. The construction of a value fietWwork is expected to promote ithproving
the manlagement of end-of-life aircraft in terms of environinental and sustainable performapce. Key
methoddlogies, including taking initiatives through best management practices, establishing 4 neutral
oversight body and establishing appropriate committees;cdd help to create and maintain the value hetwork.
Some aspects, including creating environmental benefits, enabling participation in shaping the future of
aircraft ¢nd-of-life components, material sustainability, developing best practice standards, and regulatory
and media representation, seem to be the key motivations for participation in this value network (see

Table 11).

Table 11 — Global case

Parameter

Description

Facilitatgrs (designers)

Sectors:
— Public administration
Organizations:

— Industry association

Year of ithplementation

2005

Participdting companies

Sectors:

— Public administration

— Machinery

— Waste management
Organizations:

— Industry association

— Private company

Geographic location

Global

Relevant matters

Dismantling and recycling aircraft

Relevant products/services

End of-life aircraft management (e.g. dismantling, recycling), recycled/reused
products derived from aircraft
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Table 11 (continued)

Parameter

Description

Key aspects (activities)

— Reuse
— Recycling

— Reduce the desert degradation or landfill options

Added/created
value aspects

Improving the management of end-of-life aircraft in terms of environmental and
sustainable performance.

Social aspects

Impacts Environmental |— Maintainingthe value of products, materials and resources as long as
aspects possible while minimizing the generation of waste
Economic — Maintaining the value of products, materials and resources as-lorg|as
aspects possible while minimizing the generation of waste

Motivatipn of participants in the
value nefwork

Methodo]ogy for creating and
maintaining the value network

— Creating environmental benefits

— Participating in shaping the future of aircraft end-of-life componennfs and
material sustainability and in the developmentdf bést practice stapdards

— Accessing regulatory and media representation

— Taking opportunities to participate in.committee projects

— Industry engagement through newsletters and updates

— Accessing the eNewsletter, featiizing updates from the association’
committees, member news.and upcoming events listings

— Education on the value chain and emerging technologies for disass¢mbly
and recycling

— Recognition for a. commitment to environmental responsibility

— Networking and'sponsorship opportunities at meetings

— Taking the'initiative of best management practices
— Establishing a neutral body

— «Establishing committees

~=/ Striving to include all stakeholders

— Offering opportunities for research and development

Common|infrastructures

Best management practice guide

Enablers:
— Improving the management of aircraft and components
— Recommendations concerning best practices for parts management

removed from an aircraft, engine or other assets during the disass¢gmbly
of the assets at the end of its service life (some parts and materialsfare

Enablers and barriers

_F, N A
TCCOVETCOTOT TCC Yy CTIIT S

Barriers:

— Transport of waste; the complexity of REACH legislation can lead to a
fragmented approach at the EU level

— Notall end-of-service aircraft owners consider environmental risks

Source

Based on the AFRA website (https://afraassociation.org/) and the Business
Europe website (http://www.circulary.eu/project/afra-recycling/
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4.2.11 Example 11: Aluminium recycling in the window and curtain walling industry (Germany)

This example includes facilitators and participants from various sectors, including manufacturing metals
and waste management. The construction of a value network is expected to promote improving the
traceability of recycled aluminium and the quality of secondary aluminium. Key methodologies, including
supporting the collection of profiles, enhancing collaboration between all the actors in the value chain, and
identifying innovative and creative solutions, can help to create and maintain the value network. Some
aspects, including saving primary resources, reducing environmental impacts and improving the traceability
of recycled aluminium, seem to be the key motivations for participation in this value network (see Table 12).

Table 12 — Aluminium recycling in the window and curtain walling industry (Germany)

Parameter

Description

Facilitatqrs (designers)

Sectors:
— Public administration
Organizations:

— Industry association

Year of ithplementation

Participdting companies

Sectors:

— Metal manufacturing

— Waste management
Organizations:

— Private company

Geographic location

Europe (Germany)

Relevant|matters

Recycling

Relevant|products/services

Profiles, aluminium products

Key aspelcts (activities)

— Recycling

Added/created
value aspects

Improving the traceability of recycled aluminium and quality of second
aluminium.

hry

Social aspects

Impacts Environmental
aspects

— Recycling aluminium profiles into new aluminium profiles

7=~CO, emissions savings

Economic
aspects

< Energy saving

Motivati¢n of participants’in the
value nefwork

— Conserving primary resources
— Reducing environmental impacts
— Improving the traceability of recycled aluminium

— Improving the quality of secondary aluminium

— Supporting the collection of profiles

Methodology for creating and
maintaining the value network

— Traceability system
— Enhancing the collaboration between all actors in the value chain

— Identification of innovative and creative solutions enhancing the
collaboration between all actors in the value chain

— Establishing a neutral body

Common infrastructures

Traceability system
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Table 12 (continued)

Parameter

Description

Enablers and barriers

Enablers:
— Ensuring traceability

— Information for traceability

Barriers:

— Evolution of the legislative framework, both at the national and European
level, can have a positive or negative effect on the future of the scheme

— Increased complexity of institutional management

Source

Based on the Business Europe website (http://www.circulary.eu/proje¢t/a-u-f/

4.2.12 Example 12: Close the Glass Loop - The EU ambition to collect increased amounts of glass

more effectively

This example includes participants from various sectors, including waste managemént and manufficturing.
The contruction of a value network is expected to promote the complete récycling of collected glass
packaging. Key methodologies, including promoting selective collection, optimizing and developing sorting
and treating systems, and exchanging knowledge and best practice, can help to create and maintain the
value network. The participants can help to create and maintain an important value network. Some aspects,
including cost reduction, contributing to the transition to a circular,e€onomy and solving climat¢ change,

seem to be the key motivations for participation in this value networK (see Table 13).

Table 13 — Close the Glass Loop - The EU ambition to collect increased amounts of glass more

effectively

Parameter

Description

Facilitatqrs (designers)

Sectors:

— Glass manufacturing

Organizations:

— European Container Glass Federation - FEVE

Year of ithplementation

1977.

Participdting companies

Sectors:

=~ Glass manufacturing

— Waste management
Organizations:
— Industry association

— Private company

Geographic location

EU

Relevant|matters

Recycling

Relevan Pt Udul,‘io/acn vices

Fal| L e 2.
JIdS S LLUllLdlllcl DJ

Key aspects (activities)

— Close the Glass Loop
— Collection
— Recycling

— Energy reduction

Added/created
value aspects

Promoting the complete recycling of collected glass packaging.

Social aspects
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Table 13 (continued)

Parameter

Description

Impacts

Environmental
aspects

Reducing the use of virgin raw materials
Energy saving
Reduction in GHG emissions

Avoiding creating waste

Economic
aspects

Improving the performance of the circular economy business model

Achieving sustainable growth opportunities in the circular economy

Motivati
value net

n of participants in the
work

Costreduction (energy reduction, waste reduction, reducing theajse of
virgin materials)

Contributing to the transition to a circular economy andselving cJimate
change

Methodo|
taining t

ogy for creating and main-
he value network

Promoting selective collection

Optimizing and developing sorting and treating systems
Exchanging knowledge and best practice

Circularity and innovation

Coordination of national platferms

Communication and awar€ness-raising

Joining FEVE as a neugral body

Common|

infrastructures

Traceability system

Enablers

and barriers

Enablers:

Barriers:

Reducing energy
Reducing waste

Reduicing the use of virgin materials (use of secondary raw materjals)
Increasing quality and quantity of available recycled glasses

Reducing costs (energy reduction, waste reduction, reducing the fise of
virgin materials)

Leadership by glass producers
Ensuring all stakeholders along the value chain appreciate the adfled
value of initiatives and agree to support and collaborate

Promoting the selective collection of glass packaging to increase the
quantity and quality of untreated glass cullet

Optimizing and developing sorting and treatment systems to increase
yields, even from poor collection systems, and generating more
furnace-ready glass cullet

Exchange of knowledge and best practices in collection, sorting and
treatment systems between countries

Source

Based on the FEVE website (https://feve.org/), Business Europe website
(http://www.circulary.eu/project/glass-loop/
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4.2.13 Example 13: Lopyanko - AGRY_GAYA'18 Project for sustainable organic silk (Bulgaria)

This example includes participants from a range of sectors, including textile manufacturing, professional
services, financial services, chemical manufacturing and waste management. The construction of a value
network is expected to promote the use of waste products from primary production as high-quality
secondary raw materials. Key methodologies, including designing processes and offering opportunities
for research and development, can help to create and maintain the value network. Some aspects, including
procurement of high-performance organic materials and cost reduction, seem to be the key motivations for

participation in this value network (see Table 14).

Table 14 — Lopyanko - AGRY_GAYA'18 Project for sustainable organic silk (Bulgaria)

Parameter

Description

Facilitatqrs (designers)

Sectors:

Organizations:

Textile manufacturing

Bio Company Lopyanko Ltd.

Year of ithplementation

Participdting companies

Sectors:

Organizations:

Public administration
Textile manufacturing
Professional services
Chemical manufacturing
Financial services

Waste management

Private company

Geographic location

Europe (Bulgaria)

Relevant|matters

Remanufacturing

Relevant|products/services

Bio-based products, organic silk (highly renewable resource)

Key aspefcts (activities)

Bio-based products
Remanufacturing of waste materials into high-quality proteins

Industrial symbiosis

Impacts

Added/created
value dspects

Further utilization of waste products from primary production as high-quality

secondary raw materials is promoted.

Social aspects

Providing the nutrients needed by the human body, such as vitamins,
minerals, fibre, fatty acids and amino acids, that are lacking or cannpt be
obtained in sufficient quantities when consuming food

Environmental e . ; R .

—_— FroOvIUulg Mnigrn-gqudlity dIiid SustdIillidDIC PIroOLcIIlS
aspects & e J P
Economic . . . . .
aspects — Producing high-quality proteins from waste materials

Motivation of participants in the
value network

Procurement of high-performance organic material
Costreduction (waste reduction, Reducing the use of virgin materials)

Taking opportunities for research and development with partners
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Table 14 (continued)

Parameter

Description

Methodology for creating and
maintaining the value network

— Designing processes
— Offering opportunities for research and development

— Cross-industry collaboration is considered

Common infrastructures

Knowledge (information)

Enablers:

— Reducing waste

Enablers|and barriers

— Reducing the use of virgin materials (use of secondary raw materialp)
— Procuring high-performance organic material

— Reducing costs
Barriers:

— Lack of EU regulations for the silkworm protein powéder to be permifted as
an officially permitted food

— Certification procedures for off-the-shelf preducts with many restriftions
are also a challenge

— Difficulties in obtaining investors ahd funding

— Lack of experienced workers i the areas

Source

Based on the Business Europe website (http://www.circulary.eu/project/
lopyanko-agry-gaya-18/

4.2.14 Example 14: An open-access circular supply.chain for fashion (UK)

This example includes facilitators and participants from various sectors, including textile manufacturing,
ICT and yholesalers. The construction of a valueinietwork is expected to promote scaling the circular supply
chain. K¢y methodologies, including matching'demand and supply, creating a software platform and opening
up its availability, can help to create and maintain the value network. Some aspects, including cost r¢duction,
increasing profits and on-demand production, seem to be the key motivations for participation in this value

network|(see Table 15).

Table 15 —An open-access circular supply chain for fashion (UK)

Participating companies

Parameter Description

Sectors:
— ICT

Facilitatqrs (desiguers) —  Wholesale
Organizations:
— Teemill

Year of implementation 2018
Sectors:

— Textile manufacturing
Other (ICT) organizations:

— Private company

Geographic location

Europe (United Kingdom)

Relevant matters

Clothing recycling, waste management, organic farming, product design,
renewable inputs, recyclable packaging (paper)

Relevant products/services

Textiles
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Table 15 (continued)

Parameter Description

— Reuse
Key aspects (activities) — Recycling

— Industrial symbiosis

Added/created

value aspects Scaling up the circular supply chain.

— Distributed, diverse and inclusive accessibility (free-to-use and open

Social aspects
source)

Environmental — Increasing material utilization

Impacts aspects

— Reducing chemical and water inputs and emissions

— Increasing material utilization
Economic aspects |— Reducing chemical and water inputs and emissions

— Sharing the benefits with customers and other businesses

— Costreduction (reducing surplus production/efficient production, feducing
chemical and water inputs and emissions)

Motivatign of participantsinthe |— Increasing profits
value nefwork
— On-demand production

— Technology development

— Matching demand and supply

Methodo]ogy for creating and — Software platform

maintaining the value network — Opening up acceSs to the platform

— Designing*for'take-back and recycling

— Circular supply chain platform (cloud)
Common|infrastructures
— E-commerce platform and digital integrations

Enablers:

—/ Efficient production

— Reducing surplus production
Enablers|and barriers
— Production that meets customer needs
— On-demand production

Based on the Teemill website (https://teemill.com/), Ellen MacArthur
Source Foundation website (https://www.ellenmacarthurfoundation.org/case{studies/

an-open-access-circular-supply-chain-for-fashion

4.2.15 Example 15: Cargo Carousel System (Canada)

This example includes facilitators and participants from various sectors, including transportation, ICT
and professional services. The construction of a value network is expected to promote maximizing space
utilization throughout the supply and return chains. Key methodologies, including maximizing space
utilization across the supply and return chain, and creating a platform that combines cutting-edge technology
and distributed ledger technology (as shown by the example in Figure 8), can help to create and maintain
the value network. Some aspects, including cost reduction, carbon credits and promoting corporate social
responsibility, seem to be the key motivations for participation in this value network (see Table 16).
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Table 16 — Cargo Carousel System (Canada)

Parameter

Description

Facilitators (designers)

Sectors:
ICT

Professional services
Organizations:

Circular Supply Chains Inc.

Year of implementation 2022

Sectors:

— Transportation
Participqting companies Organizations:

— Circular Supply Chains Inc. - A sustainable business modél)for the syipply
chain and reverse logistics industries being combined into a single §ystem
based on circularity

Geographic location Americas (Calgary, Canada)
Relevant/matters System development, supply chains
Relevant|products/services Transportation system (service)
— Reduce, refurbish, reuse, recycle
— Efficient production
Key aspelcts (activities) — Efficient supply chains
— Efficient reverse chains
— Reducing single-use packaging
Added/created |Maximizing space utilization throughout the supply and return chains, in the

value aspects

warehouse, trailer/container, retail store and last-mile delivery.

Social aspects

Reducing foreed labour in supply chains using the internet

Diversifying revenue streams to create more jobs

Costreductions in storage and transport

Environmental
Impacts aspects
p —\'Reducing single-use packaging
= Increasing efficiencies
Economic — Additional carbon offsets
aspects
— Reducing labour costs
— Costreduction
Motivatipn of participants in the | Creating carbon credits
value nefwork

Promoting corporate social responsibility

Improving economics

Methodology for creating and
maintaining the value network

Maximizing space utilization across the supply and return chain
Creating a platform that combines cutting-edge technology
Distributed ledger technology

Robotics, radio frequency identification (RFID), ICT, artificial intelligence
(AD), Cloud/Edge

Common infrastructures

The cubic “modules” or “pods”, proprietary system
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Table 16 (continued)

Parameter Description

Enablers:

— Reducing costs

— System versatility (reverse logistics benefits and applicability to any supply

Enablers and barriers .
chain)

— A system that can be remotely controlled from anywhere in the world

Source Based on the Circular Supply Chains website (https://circularsupplychains.com
DIACNQSIS,
FUNCTION / RULE Who does? Who pays? Inadequate, Who will do? Who wil| pay?
mismatch, absent
Core function
- authenticate worker identity cooperative cooperative mismatch qualify for bank acct. non-profit implementer
- workers learn new packaging cooperative cooperative absent gender equality non-profit implementer 1
- workers learn new loading cooperative cooperative absent gender equality non-profit implements (L non-profit injpl
- retailer uses CCS absent lower landed cost retailer Sb retailer /shipping co.
Supporting functions q
- worker to wear bracelet absent authenticate for bank worker % non-profit/worker
- CCS replaces ISO container shipping company cooperative mismatch greater efficiency shippingegmp: retailer
- implementer tracks/logs supply chain absent continuous monitoring non;; implementer retailer
- delivery is digitally signed for absent intiate direct payment refaile] N/A
- electronic payment to worker absent transact direct payment Xrofit implementer bank/worker]
Rules (formal/informal)
- bracelet must be worn absent authenticate for bank N/A
- Grameen Banking Methodology absent qualify for micro loan bank/worke]

2 © % change of net income per worker

[ Farmers improve income while supporting their cooperative and freeing them from modern slavery } \\ o # of workers reporting change in living standards
5\0‘ ® i of workers reporting better social standards
[ Cooperative members develop social network to create schools, day care, health benefits, etc. [ ender equality is achieved as © # of women reporting more equality
N \ women oversee social NetWork  femmm] o # of women reporting better social standing
| . e - - . development .
= Workers are authenticated and get paid directly with each contributing to cooperative o ® % change of women who are self-sustaining
2 . Q- t
N
E Retailers lower landed costs and share additional margins with smallholder farmers while improving spac@mnn in Female workers realize ® % change of women who sense a feeling of belonging
2 distribution centres and moving bananas closer to customers equality and strive to support ® % change of women who feel pride in their work
& T x\J \ youger female workers o 9% change of women who feel more self-confident
= [ Female workers get microloans with Grameen banking methodology and head up cooperftives of their own ! ) / « 9% change of women who feel more empowered
2 » v
= T X&) Grameen banking methodology © 9% change of women who experience greater financial confrol
& | Farmers make minor adjustments to packaging and loading processes,ﬂﬂ%rmg 1.D. braclets l gives female workers majority
ﬁ vote on management of ® distribution cost per pound of bananas
= . cooperative
=] Retailers and shipping lines lease Cargo Carousel Farmers lease modules of the Cargo « storage cost per pound of bananas
System and reconfigure supply chains Carousel System and LD. wristbands \ « ripening cost per pound of bananas
T ® location of containers on ship to test remote tracking
= m ( ) . .
g g Aftermarket pooling network is established with Implementer establishes longer term —__|* # of cardboard boxes eliminated per container
E § existing pallet po?]ingdcomlf?ny and terms are ) comn;::glents with retai(ljefras, shippers, Local government contacts  # of wooden pallets eliminated per container
s O negotiated with lessees government and farmers begin social media campaign o # of modules packed per worker per day
B ¥ to notify farmers of CCS o determine whether suspended racks or risers work best
-
= o
>
§ o Intervention, the LAC country ® 9 change in landed cost of bananas
7 = and retailers jointly monitor {4 | % change in cost of retail display setup & maintenance
> I3 X Y . K R o N N results of the trial ™ 1.0 . . . .
= < LAC country trials Cargo System with three smallholder farming cooperatives utilizing three different shipping ® % change in total shelflife once displayed for retail
5 = companies

« performance of micro loans per worker

VY

Intemnt@es retailers how to digitally accept banana shipments so electronic payment can be initiated directly

Grameen banking methodology || ]
is set up with bank to handle
worker accounts, microloans

and payments

* performance of micro loans per cooperative
to worker

® i of bank accounts opened per cooperative

« 4 of pounds of bananas per 40’ container

and teaches workers how to ripen bananas in tran;

the CCS and how to store and distribute them in the same intermodal containers

t

Intervention introduces Cargo Carousel System to LAC country and teaches workers how to package bananas into
modules of the CCS and how to load them into intermodal containers

i

Intervention engages professional evaluation team that works within the Donor Committee for Enterprise Development
framework and utilizes DCED standards for MRM

+

Intervention furthers market research w/Canadian Trade Commissioner Services and local governments and university
labs to identify best local partners to undertake pilot project research with

?

Intervention conducts strategic analysis of the market opportunity in order to demonstrate the project has a high
likelihood of success in accessing or retaining the market

® i of pounds of bananas per module

® # of "hands" of bananas per module

Intervention introduces
identification wrist bands to be
worn by workers to register  |_L_|
them for bank accounts and to
authenticate them for direct

electronic payment

® i of hours worn per worker per day

® # of bands worn per cooperative

* Global Affairs Canada and the CTC Service are brought onside along
with local university R&D lab to support the project and to develop a
platform for continuous R&D on modern slavery

SYSTEMIC INTERVENTION

Intervention develops local
government contacts to
adwocate for change in banana ||
packing and loading of * Lines of communication opened with the local agencies required to
intermodal containers implement a pilot project

I IN D

(seacans)

Figure 8 — Pilot project intervention in the banana value chain to verify circular economics

© IS0 2024 - All rights reserved
32



https://circularsupplychains.com/
https://standardsiso.com/api/?name=7ec4b79f7fb6e56129360ef65c308408

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Review of existing value networks 
	4.1 Method 
	4.1.1 Survey process 
	4.1.2 Preparing questionnaires 
	4.1.3 Collecting the cases of value networks 
	4.1.4 Selecting the examples 
	4.1.5 Selected examples 

	4.2 Examples 
	4.2.1 Example 1: Horizontal closed loop aluminium recycling system of Shinkansen (Japan) 
	4.2.2 Example 2: Improving the income levels of Indian farmers through better access to information (India) 
	4.2.3 Example 3: Case in the USA 
	4.2.4 Example 4: Effective industrial symbiosis (Denmark) 
	4.2.5 Example 5: CIRCULÉIRE – The National Platform for Circular Manufacturing (Ireland) 
	4.2.6 Example 6: Omnicane’s “zero waste” industrial ecosystem (Mauritius) 
	4.2.7 Example 7: Eco-town business (Japan) 
	4.2.8 Example 8: Resources complex consortium (Japan) 
	4.2.9 Example 9: Case in Spain 
	4.2.10 Example 10: Global case 
	4.2.11 Example 11: Aluminium recycling in the window and curtain walling industry (Germany) 
	4.2.12 Example 12: Close the Glass Loop – The EU ambition to collect increased amounts of glass more effectively 
	4.2.13 Example 13: Lopyanko – AGRY_GAYA’18 Project for sustainable organic silk (Bulgaria) 
	4.2.14 Example 14: An open-access circular supply chain for fashion (UK) 
	4.2.15 Example 15: Cargo Carousel System (Canada) 


	5 Discussion 
	5.1 Sectors of facilitators and participants 
	5.2 Common infrastructure of value network models 
	5.3 Transition from value chains to value networks 
	5.4 Key aspects for creating the value network 
	5.4.1 Motivations of the participants in the value network 
	5.4.2 Methodology for creating and maintaining the value network 


	Bibliography 

