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OUTLINE OF A CIRCULAR ECONOMY
PRINCIPLE
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Preserve and enhance
natural capital by controlling
finite stocks and balancing
renewable resource flows
ReSOLVE levers: regenerate,
virtualise, exchange

PRINCIPLE

2 Regeneration

Optimise resource yields

by circulating products,
components and materials
in use at the highest utility
at all times in both technical
and biological cycles
ReSOLVE levers: regenerate,
share, optimise, loop

Biogas

It looks as if CE diagram is our final destination....... I's only a

means .....
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3

Foster system effectiveness
by revealing and designing
out negative externali
All ReSOLVE levers

Minimise systematic
leakage and negative
externalities

1. Hunting and fishing
2. Can take both post-harvest and post-consumer waste as an input

Source: Ellen MacArthur Foundation, SUN, and McKinsey Center for
Business and Environment; Drawing from Braungart & McDonough,
Cradile to Cradie (C2C).




International

Pandd Sustainable Development is the main goal UN (&)

L

while Decoupling is the framework behind SDGs environment

At this point of time ..... DPSIR approach

GEOGRAPHIC
REGIONS

Human well-being

Economic activity (GDP)

Figure 1.2: DPSIR Framework and the SDGs, Source: IRP, 2017
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... What Industrial Engineering had
contributed ... to the Linear Economy ....

“Mass Production & Customization to Mass Consumption & Mass
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.... Industrial Engineering can always
innovate and make continuous improvement ....
Circular Economy

Upstream Production

JP
«Re-use
«Recycle

«Re-manufacture

Production







Industrial Ecology’s Approach:

CLOSE THE LOOP
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Key Findings swichasia (@) s

Methodologies: Survey and data analysis (both primary and secondary data/information)

Key SCP priorities Top SCP tools

consumption of natural +  sustainable lifestyles,
resources

» sustainable small and
medium enterprises

* green growth (and similar
themes), and

(SMEs), and * sustainable public
» waste management and procurement
recycling,

Fany
UN& 5@
environment | .-, 50,
programme



Green Industry in Asia

International Conference on Green Industries

In Asia

* Opportunities generated and challenges posed by a
move towards resource efficient industries and
sustainable production and consumption patterns

Manila Declaration on Green Industries in Asia

 Reaffirms the Rio Declaration on Environment and
Development

* Framework of action

Green Industry and Greening
the Industries




Material Balance Model

Raw Finished
materials products

Product w/ negative

economic value Waste




Eco City as defined ...Hoi An City

* Ecocity can be defined as urban area
which manages to maintain, during
development process, an ecological
balance, without depleting natural
resources, with no environmental
degradation, no harmful influence on the
community health, and suitable for human
living and working. In short, ecocity is a
human settlement with the best living
quality for its residents where natural
environment is well respected.
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HOI AN CITY PEOPLE’S COMMITTEE
STRATEGIC VISION OF ECO CITY

RESOURCES
INPUT

HOI AN RESIDENTS

PRODUCT
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Minimum non-product
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Kalundborg Industrial
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Kalundborg Industrial
Symbiosis - Waste Flow
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Kalundborg Industrial
Symbiosis - Water Flow
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Kalundborg Industrial
Symbiosis - Energy Flow
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3R services and management to wastewater, solid
waste, etc. such as MRF, Sewerage system
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EID Stage: Internally Neutral

0*9
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EID Stage: Externally Neutral

EIP = Eco Industrial Park
EIN = Eco Industrial Network
IP = Conventional Industrial Park

SAI= Stand Alone Industry

EID Stage: Internally Supportive

‘ Communlty ‘
* %
e -

B Copany

EIP = Eco Industrial Park
EIN = Eco Industrial Network

EID Stage:

EIN = Eco Industrial Network

Continuum Stages Model of EIP

Development in Southeast Asia
Source: Chiu, 2002-2022

Sustainable
Development
Asia-Pacific Perspectives




Description of the Continuum Model

Stages Internal Neutral Internal Supportive External External
Neutral Supportive
Industry-level Optimization Tenant Business Partner Network
Estate-level Optimization Estate as asset to neighboring
entities
Description Minimizes individual industry Takes on Minimizes environmental Provides environmental services as

environmental impact

supportive role on business
partners’ environmental
performance within the industrial

impact at estate level

competitive edge to regional
network (e.g. neighboring estates,
stand alone industries,

estate system communities)
Environmental impact of 0) ) (++) (+++)
individual tenant (unit)
Environmental impact of ) ) (0) )
industrial estate (system
Economic performance of | (+) (++) (+++) (+++)
system
Social image of system () (-) (0) (+)
Programs Cleaner Production (CP) Greening the Supply Chain Extended Product Integrated Resource Recovery
Environmental Management Corporate Synergy System Responsibilities (EPR) System

System (EMS)

Ecodesign

Life Cycle Assessment (LCA)
Environmental Management
Accounting (EMA)
Environmental Performance
Indicator (EPI)

Corporate Social Responsibility
(CSR)

(CSSIn)

Green Procurement
Eco-labeling

Programmatic Cleaner Production
(P-CP)

Programmatic Environmental
Impact Assessment (P-EIA)

By Product Exchange (BPX)
Packaging material take back
Design for Environment (DfE)
Reverse Manufacturing / End of
life Disassembly

Product Stewardship

Material and Water Recycling
Energy Cascading
Co-generation

Collective Utility Sharing of
transportation, warchousing
logistics, training, recruitment,
marketing, procurement
Green architecture

Landscape Ecology
Centralized WWTF (see
Kalundborg Box)

Cross Industry By product
Exchange (BPX)

Emergency Response System
Park Environmental
Management

Regional Resource Management
Life Cycle Assessment (LCA)
Substance Flow Accounting (SFA)
Material Flow Accounting (MFA)
National Policy on Circular
Economy

Intra- and Inter-estate
Collaboration

Note: (0) means neutral, no positive or negative contribution to the parameter
(+) means positive (good) impact on the environment or good social image

(-) means negative (bad) impact on the environment




The Basic MFA Model

Economic

e

Stocks

Domestic Environment

Source: WRI et al.,2000, 2016; Rapera, Chiu, et al.
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EU reflection on IRP reports

» The level of material
footprint of the EU
economy is not sustainable

LRl B> - Circular economy is still a
niche

Groas additions Demelition and

waeaas | [EESSETH * Technological solutions
exist for many problems but
are not taken by the market

* Business, governance and
social innovation is key to
ERES e M W oy, W ot ey B Olora -
= ~ the circular economy

) transition
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Example: food waste as feedstock to material
production

« 30 Mt of waste from 4

— G o E.e0 agricultural commodities
Bzl \Vil; =0 processing
=g = === 800 ;
= + Potential for 200
- == = menonE economically viable bio-

refineries in identified

o AN PN TR + ]
3 Sl regions across EU
L en0ER _
.G « Technology is mature and
& . meo investors are ready
W | L « The opportunity is not
R T |
L =0 o e taken up by the market
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Marrakech Process

Enabling Policy Framework
—» Governments atall levels
= Education & Awareness Raising = Laws & Regulations = Sustainable Public Procurement
- Investments = Fiscal Instruments

II Planning and Strategies []
1L

ProductDesign

Re-use & Recycle *Matural
(3Rs) Resource
= Use

1 Consumption/Use r

Distribution/
Marketing

Market Forces
— Governments & Major Groups (such as Business & NGOs

= Pricing / Marketing Quality = Corporate Environmental =Consumer Behaviour = Sustainable Private
& Social Responsibility & Information Procurement
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Diffusion

Reconfiguration

Societal transition towards sustainable
resource management and circular economy

Landscape: policy/regulation, societal
institutions, market organisation,
organisational behaviour, individual
behaviour, social norms

Current regime: linear value chains, no
information along value chain, no
collaboration of upstream and downstream
economic actors

Wanted regime: New business models -
value chains are circular and populated with
material information, collaboration of actors,
shared economic cost and profit from circular
solutions

Niche development: Focused support of
experimentation, demonstration and ma
application/replication !
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