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Strategies for Circular Economy

+* Sustainable project design: To minimize using
raw materials which are not easy to reuse and

recycle

+* Circularity in production process: To track, trace
and map of how resources are used within the

production system

+* Waste Reduction: To increase efficiency and 3Rs




"Renewables" "Efficiency"” "Recycle"
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Footnote: RE = Renewable Energy

How Will Renewable Energy

Come into Picture?




Circular Economy and Renewable Energy
in ASEAN

"Framework for
Circular Economy
for the ASEAN
Economic
Community (AEC)"
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ASEAN takes on Circular Economy as part of priority agenda

JAKARTA, 30 June 2021 — Today, ASEAN Secretanat conducted an online workshop on Circular Economy work
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Circular Economy and Renewable Energy

in ASEAN

s Several countries in
Southeast Asia have
their individual
policies which
addresses Cicular
Economy focused on
waste and energy.

Tab

7. Policy Development on the 3Rs and Resource Circulation in Asia
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Malaysia
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ibility for solid waste

to the central go
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The Five-year Plan 2011-2015 calls for increasing the rate of resources
recovery from household wastes, from 15% to 25% by 2015
The Eleventh Malaysia Plan 20%6-2020 highlights the importance of

‘Green Growth’ for su and resilience.
The National SCP Blueprint 2016 to 2030 provides pathways for SCPto
cover the circular economy.
The Global Ci ch | tion Pr of the Mal Industry-
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Nations | ion, is an annual
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y start-ups in clean technologies.

The)l L m‘ duced

Philippines

— dwenionratehom33%in 2010 t050%in 2016.

Thailand

The Ecological Solid Waste Manage: Act (2001) duced the 3R
principle. All icipalities are required to achieve 25% diversion of solid waste
gmum;gmmmnm‘lg
The National Solid Waste M C e at the

ional level, the rministri H‘oﬁcmhhdpmnhmmldm
_management (inaugurated in 2001).
The National Framework Plan for the Informal Waste Sector in Solid
Waste M. (2009) was established to support the formulation of
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d in solid waste
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The take-back p for used products started for containers
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with the and retailers. The take-back of
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The initiation of a recycling-oriented society has been implemented

in more than 200 communities through the 3Rs. In some communities, a
30%-50% or more reduction in waste generation was achieved.

The Industries Waste Exchange Program d over 450 firms by 2005.
The National Economic and Social Development Plan 2017-2021 has
pﬁduhmndqm-&mehn,mmm
owners to move forward
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Lao PDR The 8th 5-year National Socio-E: ic Devel Plan 2016
" p s
*  green and clean city development; and
*  greenand sban devel through waste red: and
waste water refreshment

Vision 2030, 10-Year Strategy 2016-2025, and 5-Year Work Plan of
Natural Resources and Environment Sector provide for the:

-md'; duse andcad of natural
consumption |n the iIndustrial and toursm sectors, and households; and
reduction of Impacts on environment from development and investment
activities (e.g reduction of CO, emission from transportation sector, and
the like).
Viet Nam ’“h-‘pﬂ-:u&nmlamw
relation to 3R and solid waste
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and Decision No. 1440 on ) of sobd waste ape

faclines in three central economic reglons untd 2030 n 2008

The 3R Nati Strategy (; d by the pr targets 30%
cling of collected waste; 30% sevasy S,

and 70% for firms for 2020
The National Strategy on Cleaner Production in Industry Toward 2020.
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mnhhﬁ 2011-2020, with Vision 2030.

C rowth Road; in 3009, outines a framework for
envwonmentally sustainable and socully inclusive development and growth in
Cambodia. The master plan is

Singapore The 3R Guidebook for Hotels, prepared by the Natonal Enveonment
Agency and the Singapore Hotel Association, offers a step-by-step and
practical guide on planning and implementing jRprogrammes.
The 3R Guidebook for Shopping Malls, prepared by the Nanonal
mw“wnlﬂpdmmhw“

aurrent waste for 3R. These

focuson g the ...‘.‘-:V_;“‘-nmb' "]
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energy, and water-efficient h hy
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Indonesia The Waste age Law No. 18/ 2008 f waste reduction,
recycling, reuse, and = bl
etc. The country has a weak policy for 3R and resowrce circulation.

Myanmar Relevant rules and regulations are yet to be framed (UNCRD, 2013).

Brunei Recycling in Brunel Darussalam is stlll in the Infancy stage and the country

Darussalam memmmnlh‘hmmmh

3R. The hazardous off and gas mostly to the




Different Types of Renewable Energy and Circular
Economy
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Solar PV

Applicability/ Advantages/ Disadvantages

78 million
Metric tons by 2050 globally

eGlass 76%
ePolymer 10%
e Aluminum 8%
oSilicon 5%
eCopper 1%
oSilver < 0.1%
*Tin, lead Trace

Excerpt from: FutureBridge Analysis

=

Drivers

Policy and Take-back/
Economic collection scheme

Market Cost saving from reuse
and recycling of
materials

Social Reducing human health
risk

Environm  Ensuring appropriate
ent EoL

Pyrolysis to recover silicon From f:lecommissioningto
followed by acid/electrolysis recycling of solar panels

Barriers
Lack of profitability to
recycle

Unorganized and fragmented
supply chain

Lack of consumers
willingness

Emissions and  pollution
generated during recycling

)

process to recover copper and 200>

silver



Wind Power
Applicability/ Advantages/ Disadvantages

* 85%-90% of materials of wind turbines are recyclable,
challenges remain for wind blades!

Estimated 43M tonnes of blade waste by 20507 .=

 Vestas targets zero waste turbines by 20403 | 5 steelCastiror
e Orsted: "Clear responsibility to help find |
solutions towards the challenge of recycling blades"4 _ ;

* Applying strategies for CE from the design stage; new and
fewer materials, identifying use/recycling/disposal of
materials after end-of-life>

https://www.energy.gov/eere/wind/articles/no-time-waste-circular-economy-strategy-wind-energy
https://www.researchgate.net/publication/313800207 Wind_turbine blade waste in 2050
https://www.renewableenergymagazine.com/wind/vestas-to-produce-zerowaste-wind-turbines-by-20200120
https://www.cnbc.com/2021/06/03/energy-giant-orsted-to-recover-reuse-or-recycle-turbine-blades.html
https://www.greenbiz.com/article/circular-economy-meets-decommissioned-wind-turbine-blades



https://www.energy.gov/eere/wind/articles/no-time-waste-circular-economy-strategy-wind-energy
https://www.researchgate.net/publication/313800207_Wind_turbine_blade_waste_in_2050
https://www.renewableenergymagazine.com/wind/vestas-to-produce-zerowaste-wind-turbines-by-20200120
https://www.cnbc.com/2021/06/03/energy-giant-orsted-to-recover-reuse-or-recycle-turbine-blades.html
https://www.greenbiz.com/article/circular-economy-meets-decommissioned-wind-turbine-blades

reduced use of
fossil-based
raw materiols

Bioenergy (Biomass, Biogas,
Waste to Energy)
Applicability/Advantages/
Disadvantages

novel crops

Bioenergy — the primary renewable energy
sources (existing biomass & new biomass (via
nano technology)

In ASEAN, energy from biomass represent
around 40% of total energy consumption —
wood & agricultural residues

biorefining,
novel

minerals,
nutrients &

carbon returned
to the soil

Opportunities to expand to other industries witl
circular business design (e.g., packaging,
automotive, coatings, construction, cosmetics,
energy, fertilizer, homecare, pharmaceutical and
textiles industries)

less woste
] ] ) ) to landfill
Require strong policy and incentives to support

sustainable management of resources 10

Photo source: http://blog.bioplat.org/wp-content/uploads/2018/03/bioeconomy-diagram.jpglick to add text



nitiatives and
Challenges per
Country
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Initiatives and Challenges for
Circular Economy in Brunel

Policies

30% RE capacity by 2035 [approx.
300+MW!] under Climate Policy

Decommissioning & Restoration
Guidelines for Oil & Gas industries
*No specific policy on CE.

Opportunities

CE policies for Power Sector can
@ follow the footsteps of D&R

guidelines for O&G sector

Circular Economy Initiatives

* RFP preparation for solar PV plants:

proposed to include end-of-life in
evaluation

e EOI for WTE plant

N * Decommissioning & Restoration

Opportunity Framing by
O&G industries

Challenges

RE in fledgling state — how will CE
requirements affect investment
prospects?

Buy-in and alignment with other
stakeholders




Initiatives and Challenges for I
Circular Economy in Indonesia

Policies Circular Economy Initiatives
Based on National Energy Policy, the target of e The Government aims to have twelve WtE
New Renewable Energy is 23% of national plants operational by 2022 and expects them
energy mix by 2025. to generate up to 234 megawatts of electricity
Government Regulation No. 101 of 2014 are using 16,000 tonnes of waste a day.
policies issued by the Government of  Bali Eco Smart Grid to support Bali Clean and
Indonesia to manage waste. Green Bali Province Program.

Challenges

=TT
T “‘ “J"\'

bl * Raise awareness about renewable energy
a0 waste
B BN “ * Create regulations to govern renewable
- | energy waste management
* Consider small-scale infrastructure to manage
renewable energy waste 13

o —

Benowo WtE 11 MW Plant is built with eco-friendly concept



Initiatives and Challenges for
Circular Economy in Myanmar RS

Policies

O Nationally Determined Contributions (Energy efficiency
in Industry Sector, transition to renewable energy)

U National Waste Management Strategy & Master plan
(2018-2030)

U National energy efficiency and conservation policy,
strategy and roadmap (2016)

[ Covid 19 economic relief plan (to promote renewables)

5| Wy L Y

Yangon Waste to Energy Plant Project Used Batteries (E-waste to E-cook Project)

O O O O

Circular Economy Initiatives

Waste to Energy (WtE) plant (Government)

Husk to Power (Global Green Growth Institute GGGI)
E-waste to E-cook (SWITCH BATTERY)

Capacity Building to Industry Sector (Smart Myanmar)

Challenges

Lack of strategic action plan and framework
Lack of financial incentives to private sector
Govt. needs financial and technological assistance

Poor waste management, making it difficult for WtE
plant to run efficiently 14



. Thailand Renewable energy Target:

Initiatives and Challenges for — 30% of K n ol encry
. . . production by
CIrCUlar Economy |n Thalland I (Alternative Energy Development

Plan 2015-2036)

e 2022: expected 620,000-790,000 tons of solar
cells waste

* Thailand’s 20-year National Strategy E
e 2018: Thailand’s first recycling plant for PV

#2017-2036)9Environmental-

rlendly development and grOWth — * Challenges: limited number of recycling plants 2
* The 12t National Economic and risks to landfill/exporting waste
Social Development Plan = Strategy
4 Environmental-friendly * Power Development Plan 2018 (2018-2037): WTE
development target 400 MW (COD in 2021 onwards); Biomass

' target 3,376 MW Biogas target 546 MW
o~ * Waste to Energy: Industry (BKK x 2; Chonburi x1;

Phuketx2) & community (Quick Win Projects: <10

¥

Focus: SDG 12: Sustainable Consumption

and Production MhWI)I . volluti | :
In complimentary to SDG11+12+13+17 Challenge: pollution control, community
acceptance
* Private sector: 5Rs (Reduce, Reuse, fr:-f * Private sector initiatives — Synergy between heat
Recycle, Refuse, Renewable (Bio and power generation
Economy & Renewable Energy)) « Challenge: limited applications; unattractive

incentives



Initiatives and Challenges for
Circular Economy in Philippines

Policies

 Renewable Energy Act of 2008

* Ecological Solid Waste Management Act of 2000
(RA 9003)

* Philippine Green Jobs Act of 2016 (RA 10771)

* House Bill No. 7609, the proposed “Philippine
Circular Economy Act of 2020,”

Source: https://www.adb.org/sites/default/files/project-documents/50158/50158-001-tacr-en_0.pdf

Circular Economy Initiatives in Energy Sector

Net Metering to incentivize small-scale renewable energy
generation (up to 100 kW)

A feed-in tariff scheme for wind, solar, biomass and hydro
Plans increase the solar PV installations to reach 3 GW of
utility solar in 2022

Energy from sugarcane residues and other bioenergy
options

Challenges

Currently no comprehensive policy framework for CE
development

Lack of data to establish economy wide material circularity rate
Lack of capacity and resources on local level to implement CE
solutions to plastic waste

Policies that run counter to CE (e.g., coal-based energy
generation)



Conclusion and

Recommendation

»Circular economy — new paradigm shift for Renewable
Energy development in ASEAN to assure sustainable
resource management in all processes.

» Advantages of Circular Economy for ASEAN: boosting
industry competitiveness & increase efficiency in
resource consumption to promote green economy.

» Challenges for ASEAN Region:

" There is no consolidate regulatory strategies for
ASEAN.

= Shifting towards circular economy will pose
additional financial burdens for industries.

=" Technology for recycling renewable energy devices is
still complicated and not financially efficient, making
it unattractive for investment.
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