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SHARING A 
SUSTAINABLE FUTURE: 
As the APEC 2022 host economy, Thailand’s priority is to drive 
the region towards an inclusive, sustainable and balanced 
growth under the theme, “Open. Connect. Balance.”

INTRODUCTION

Thailand is organizing the APEC BCG Symposium 
to provide opportunities for APEC economies to 
share their sustainable development policies and 
green business success stories/ best practices/ 
product champions. The symposium is held in 
conjunction with APEC Ministers Responsible 
for Trade Meeting in May 2022 in Bangkok.  The 
symposium is under the project proposal titled 
“APEC Best Practices for Green and Innovative 
Micro, Small and Medium Entreprises (MSMEs) 
by using the Bio-Circular-Green (BCG) Economy 
model” approved by the Committee on Trade and 
Investment (CTI). Eight co-sponsoring economies 

namely Australia; Japan; the Philippines; Singapore; 
Chinese Taipei; The Russian Federation; United 
States; Viet Nam are supportive of the project. 

In light of the global crisis caused by the COVID-19 
pandemic, the adverse environmental effects 
resulting from unsustainable use of natural resources 
and a business profit maximization approach have 
become increasingly more prevalent. Thailand 
realizes the need for a new paradigm of growth 
and has embraced the concept of Bio, Circular, 
and Green Economy, known as the BCG Economy 
Model as a strategy for the economy’s long term  
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economic development. Thailand recognizes the 
benefits of the BCG model on the global economy, 
and would like to encourage all APEC economic 
partners to exchange technological and scientific 
resources to activate the BCG model for post 
COVID-19 recovery. In addition, this project is in 
line with global actions to tackle climate change 
and its impacts by focusing on promoting the 
cost-effective use of natural resources, the use of 
innovation and technologies, the shift from fossil 
fuels toward cleaner energy, while maintaining 
business competitiveness in the world market 
which sees all stakeholders increasingly influenced 
by Environment, Social and Corporate Governance 
(ESG) aspects, besides propelling economic growth.

The BCG Economy model also fits with ongoing 
APEC policies that emphasize sustainability 
throughout the value chain, namely sourcing of 
raw materials, manufacturing process, distribution 
process, waste management process, etc. Thus, 
the BCG Economy model encompasses all aspects 
of economic activities. Once the BCG model is 
applied, we can expect increasing sustainable trade 
and investment both within and outside APEC 
economies. In particular, the BCG model will 
help boost MSMEs competitiveness in both local 
and global markets by enhancing their business 
opportunities.
  
The symposium attempts to increase knowledge 
of the BCG Economy model among APEC 
economies that can be used in alleviating existing 
problems which they face.  For the private sector 
especially MSMEs, the symposium seeks to 

enhance their competitiveness and equip them 
with necessary knowledge and know-how to 
prepare for the sustainable future. For the public 
sector, the symposium provides guidance on how  
governmental organizations should implement 
relevant policy or incentives to facilitate and 
stimulate the private sector to apply the BCG model 
efficiently. In addition, it helps build networks 
between stakeholders across the region and provide 
motivation through the sharing of success stories/ 
best practices/ product champions amongst APEC 
members in order to gain insight into different 
methods that may prove useful for participating 
economies.

This background report provides information on 
different APEC economies’ green policies and  
best business practices for deeper understanding 
of the Bio, Circular, and Green concepts as a 
post-pandemic strategy for long term sustainable 
economic growth. We would like to express our 
appreciation for the relevant information provided 
for this background report by member economies.

Thailand realizes the  
need for a new paradigm  
of growth and has  
embraced the concept  
of Bio, Circular, and Green  
Economy, known as the  
BCG Economy Model as a  
strategy for the economy’s  
long term economic 
development.

“

“
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APEC BEST PRACTICES 
FOR GREEN AND 

INNOVATIVE MSMES  
BY USING BCG MODEL: 

CASE STUDIES



MetaMeat (Shanghai) Food Tech Co., Ltd.  
is a plant-based meat venture that is 
gaining interest among consumers 
and investors. With a valuation of 420 
million RMB (USD 65.14 million) in 
October 2021, the company plans to 
build a processing plant with an annual 
capacity of 30,000 tons of plant-based 
meat, which would make it the largest 
plant-based meat production facility in 
the world.

Founded in 2020 with strong research 
and development-based capacity, 
MetaMeat expects its soybean plant 
protein, textured vegetable protein, 
and core product production lines to be 
operational in late 2022. “Hermsey”, a 
food-grade methylcellulose (MC), serves 
as the key ingredient, mainly used in the 
construction and simulation of key meat 
properties such as mouthfeel, bonding,  
juiciness, water/oil retention, and fat 
system.

MetaMeat focuses on B2B for catering 
brands, which will account for 70 to 80 
percent of sales. For the B2C market, 
the company targets three consumer 
groups: flexible vegetarians, young 
people, and the middle class, all with 
high acceptance of and taste for plant-
based meat.

www.meta-meat.net

MetaMeat
PEOPLE’S REPUBLIC OF CHINA

CASE STUDIES

MetaMeat is a producer  
of plant-based meat 
products. The company 
focuses on developing  
and producing plant-based  
meat products, providing 
sustainable plant-based 
food products to the global 
food system.
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Farm66 Investment Limited is the 
agri-tech pioneer in building an indoor 
farming factory in Hong Kong, China. 
Since 2013, Farm66 has been developing 
and using a patented aquaponics eco-
system that combines technologies, 
vertical farming, and a self-developed 
lighting system for photosynthesis to 
grow organic vegetables, fruits, herbs, 
and edible flowers under a controlled 
environment.

The company employs active research 
and development of an efficient 
sustainable urban farming model and 
scientific industrial applications of 
agricultural production patterns. The 
indoor aquaponics farming eco-system 
is self-contained, free of chemicals and 
contaminants, and environmentally 
friendly, where crops are fed with 
natural nutrients from fish. The system 
is also free of weather challenges, pests, 
bacteria, and space constraints.

With completely pollution-free farming 
products, Farm66 continues to innovate 
its growing systems, improving the 
local agricultural self-sufficiency rate, 
boosting awareness of a healthy food 
culture, and promoting the overall 
wellness of society and its citizens.

www.farm66.com

Farm66 
HONG KONG, CHINA

The company’s mission is 
using  innovative technologies 
to produce safe and healthy 
agricultural products and 
to sustain humanities while 
protecting our environment for 
the future

CASE STUDIES
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Since 2018, Semilir Ecoprint has been 
promoting a sustainable fashion culture 
in Indonesia through its creative ecoprint 
technique. A way to transfer actual leaf 
shapes and colors to fabric without any 
harmful chemicals or artificial agents, 
the process utilizes leaves as a signature 
motif while manifesting the richness of 
Indonesian flora in fashion. 

The concept of sustainable fashion 
reflects the concern of environmental 
impacts and the social and economic 
welfare of every life involved. Semilir 
minds every detail of the production 
process, from selecting natural fiber 
materials and using self-produced raw 
materials to handling production waste 
and developing eco-friendly packaging. 
Additionally, women’s empowerment 
further sustains Semilir.

Highlight products include bucket bags 
and handbags made with the ecoprint 
technique on lantung bark. Leaves found 
around the Semilir Ecoprint workshop 
provide the patterns while natural dyes 
color the surface of the fiber. Such 
unique, eco-friendly products bring a 
cool breeze to urban women, expressing 
the nuances of nature through their 
sartorial choices.

www.semilirecoprint.com

Semilir Ecoprint
INDONESIA

Since 2018 Semilir has 
introduced a sustainable fashion 
culture in Indonesia through the 
eco-print technique

CASE STUDIES
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Driven by the belief that the realization 
of protein-based materials will make the 
biggest positive impact on the world, 
Spiber Inc. has employed science and 
technology to create Brewed Protein, 
materials produced from plant-derived 
biomass using a proprietary fermentation 
process.

Such materials can be processed into a 
variety of forms. Examples range from 
delicate filament fibers with a silky 
sheen to spun yarns that boast features 
such as cashmere-like softness or the 
renowned thermal and moisture-wicking 
properties of wool. The materials also 
offer environmental benefits. Designed 
to be non-reliant on petrochemicals as 
the primary feedstock, and to not create 
or break down into environmentally 
persistent microplastics, Brewed Protein 
materials have less impact on marine 
ecosystems due to their biodegradability.
Moving forward, Brewed Protein fibers’ 
greenhouse gas emissions are expected to 
reach levels as low as one-sixth of those 
caused by the production of cashmere 
fibers. From conceptualization to action, 
Spiber is maximizing their contributions 
to society, guided by the resolve to lead 
and tackle global problems.

spiber.inc

Brewed Protein 
JAPAN

Brewed Protein 
filament yarns 
produced by 
extruding Brewed 
Protein polymers 
through nozzles

CASE STUDIES
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SinFooTech, a spin-off company from 
the  University of Singapore, focuses on 
upcycling food waste by-products into 
innovative food ingredients to reduce 
the environmental impact of the food 
industry. Specifically, the company uses 
a patented technology to convert soy 
whey into an alcoholic beverage.

In 2016, SinFooTech’s co-founder and 
Chief Technology Officer Jian Yong 
set out to conduct research into soy 
whey, a by-product generated from 
tofu production, as part of his PhD 
studies. Through experiments revolving 
around the fermentation of soy whey, 
the team perfected a technique for the 
biotransformation of soy whey into 
a first-of-its-kind alcoholic beverage, 
which they named Sachi.

As a testament to its novelty and 
commercial potential, Sachi  has received 
extensive media coverage locally and 
interly. SinFooTech was subsequently 
formed, with the aim of commercializing 
Sachi and its patented fermentation 
technology. The company has plans 
to create variants of Sachi (e.g., no 
alcohol content, fruit flavored versions, 
etc.) as well as other food products 
made sustainably from processing food 
industry by-products.

sinfootech.com

SinFooTech 
SINGAPORE

SinFooTech is a Singapore 
Food Technology 
company that aims to 
promote the concept of a 
resource-efficient, circular 
economy in the food 
manufacturing industry

CASE STUDIES
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Chiao-Fu Material 
Technology
CHINESE TAIPEI

Chiao Fu Material 
Technology 
dedicated in the 
production of 
engineering plastics, 
Decomposable 
Material, and Low 
carbon content 
plastic agricultural 
membrane

Developing biodegradable mulch films 
for strawberry, watermelon, and tomato 
fields, Chiao-Fu Material Technology 
is helping to replace traditional 
polyethylene (PE) mulch films with an 
eco-friendly alternative. It is used in 
Chinese Taipei and promoted to Japan, 
Viet Nam, Thailand, Malaysia, and the 
People’s Republic of China. 

Materials used to produce such films 
include agricultural by-products such as 
spent grains from breweries. Integrated 
with polylactic acid and Bacillus spp., 
the film is able to degrade into carbon 
dioxide and water. During the test phase, 
three kinds of film were produced: 
traditional mulch film, biodegradable 
mulch film without unique strain, and 
biodegradable mulch film with unique 
strain.

Chiao-Fu’s research and development 
unit adjusted the production formula 
to increase both the machine direction 
(MD) and transverse direction (TD) 
strength of the film. Results showed 
that the quality could compete with PE 
film. The formulation has since been 
certified by Germany’s DIN CERTO, 
USA’s BPI, Japan’s JBPA, and Chinese 
Taipei’s Patent. 

www.cfmt.com.tw

CASE STUDIES
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Guided by the vision to make circular 
economy a reality, Moreloop curates 
surplus fabrics from quality garment 
factories and creates an online 
marketplace to allow SMEs to access 
quality fabrics at reasonable prices. The 
company is solving ongoing issues for 
buyers, such as designers who require 
smaller quantities of fabric, as well as 
sellers who have a range of leftover 
materials. Additionally, Moreloop 
offers upcycling services and ready-
made products relevant to the pandemic 
situation such as protective suits, face 
masks, and mask straps.

The three members of Moreloop include 
founder Amornphon Huwanan, a 
former credit risk analyst; Thamonwan 
Wirotchaiyan, a second-generation 
owner of a ready-to-wear garment factory; 
and Kamolnat Ongwandee, a textile 
fashion designer and trend researcher 
focusing on sustainability. They stand by 
the premise that the circular economy 
concept addresses the current and 
pressing environmental issues, providing 
an alternative approach to minimize the 
use of new resources while leveraging 
existing or old resources.

moreloop.ws 

Moreloop 
THAILAND

Moreloop curates surplus 
fabrics from quality garment 
factories and create a 
market to allow SMEs to 
access quality fabrics at 
reasonable price

CASE STUDIES

12



FASLINK is one of 
the pioneers in 
supplying green 
materials to the 
fashion industry

Since 2008, FASLINK has been 
working towards the goal of becoming 
a leading supplier of sustainable raw 
materials for the fashion, uniform, and  
manufacturing industries in Viet Nam 
and the region. The company is committed 
to implementing comprehensive green 
transformation in their operations, 
production, distribution, and marketing.

Over  the years ,  FASLINK has 
continuously researched and developed 
green materials, upgraded product 
forms, and optimized sewing techniques. 
The company also invested in modern 
factories with a total area of 10,000 
square meters. Their green raw materials 
are of natural origins, safe for users, 
easy to craft in apparel, and can self-
decompose. Earlier this year, FASLINK 
showcased several types of natural fiber, 
including yarns from coffee, lotus, 
seashell, coconut, and mint, featuring 
qualities such as softness, durability, and 
fashion-oriented aesthetics. Cooperating 
with global technological raw material 
production research centers, FASLINK 
is able to augment its capabilities, 
adding value to naturally abundant 
materials, promoting healthy and 
sustainable consumption, and spurring 
the development of Viet Nam’s garment 
and fashion industry.

faslink.vn

FASLINK
VIET NAM

CASE STUDIES
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SUSTAINABLE 
DEVELOPMENT POLICIES 

AMONG  
APEC ECONOMIES*

*Information based on questionnaires which were circulated to member economies.



Australia has implemented a number of 
initiatives to achieve sustainable growth. 
The Long Term Emissions Reduction 
Plan was released in October 2021. 
This technology-driven Plan sets out 
the Australian Government’s credible 
pathway to net zero by 2050 while 
preserving local jobs and generating new 
opportunities for industries and regions. 
The Plan focuses on driving down 
technology costs and accelerating their 
deployment at scale across the economy.

A key element of the Plan is the 
Technology Investment Roadmap, which 
encompasses Annual Low Emissions 
Technology Statements (LETS) that 
provide the opportunity to review and 
refine priority technologies, and the 
government’s investment approach, to 

Australia
Technology-driven plan to 
deliver net zero emissions 
by 2050

APEC ECONOMIES

1

2

3
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emissions. The ERF covers projects in 
the field of vegetation management, 
agriculture, energy consumption, waste, 
transport, coal and gas production, 
and industrial processes. Participants 
earn Australian Carbon Credits Units 
(ACCUs) for every ton of CO2 equivalent 
they store or avoid emitting. Businesses 
can generate income by selling ACCUs 
to the Australian Government and/or 
other businesses through an auction.

Other  examples  o f  Aus tra l ia ’ s 
commitment to a more sustainable path 
forward include the Bioenergy Roadmap, 
a framework to 2030 for a sustainable 
bioenergy industry that delivers lower 
emissions (including in hard-to-abate 
industrial and transport sectors), regional 
growth, energy resilience, and waste 
management benefits; the  Circular 
Economy Roadmap, with a mission to 
end plastic waste, transform Australian 
mineral commodities into higher-value 
products, and transition to net zero 
emissions; and the  Waste Policy Action 
Plan, emphasizing circular economy 
principles and targets, such as phasing 
out problematic, unnecessary plastics by 
2025, increasing use of recycled content, 
and achieving 80 percent average 
resource recovery rate from all waste 
streams by 2030.

1 Bardee is 
transforming 
food waste into 
protein and 
fertilizers with 
insects.

2 Natural 
Evolution Foods 
produces 
a range of 
consumer 
products from 
surplus and 
downgraded 
bananas

3 I am grounded: 
a Brisbane-
based micro-
business and 
social enterprise 
producing 
healthy, 
functional 
plant-based 
energy bars 
‘upcycling’ the 
fruit surrounding 
the coffee bean

4 Textile recycling 
firm Upparel 
takes unwanted 
clothing and 
textiles from 
consumers 
and businesses 
across Australia

4

deliver the best economic and emissions 
reduction outcomes for Australia.

Another initiative highlights the 
Emissions Reduction Fund (ERF), a 
voluntary scheme that provides incentives 
for organizations and individuals to 
adopt new practices to reduce their 
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The path towards a sustainable future 
for Brunei Darussalam is outlined in 
two policy documents. First, Brunei 
Darussalam’s Economic Blueprint 
provides policy directions on promoting 
preservation of the environment and 
ecosystem in economic activities; 
supporting green growth initiatives and 
sustainable Blue Economy including 
through circular material flows; 
promoting research, development, and 
innovation to develop environmentally-
f r i endly  and resource -efficient 
technologies; investing in environmental 
and green-friendly industries as well 
as limiting land and environmental 
degradation in economic development 
activities.

Second, Brunei Darussalam  Climate 
Change Policy (BNCCP) is guided by 
the principles of achieving Wawasan 
Brunei 2035 and promoting Brunei 
Darussalam’s economic security, 
sustainability, and prosperity through a 
low carbon approach. Its three key areas 
include environmental sustainability, 
economic diversification, and the oil 
and gas sector. In addition, ten core 

APEC ECONOMIES

Brunei 
Darussalam
In pursuit of sustainable 
future, Brunei Darussalam 
initiates economic 
blueprints promoting 
preservation of the 
environment
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1 Superfish 
Growers 
invests in high-
technology 
automated 
fertigation 
system which 
maximizes 
productivity 
and minimizes 
environmental 
impacts.

2 CIC 
Environmental 
Services Sdn 
Bhd  is a local 
incorporated 
company 
specializing in 
hydrocarbon 
and hazardous 
Waste 
Management 
Services to both 
oil and gas 
and non-oil & 
gas industries 
in Brunei 
Darussalam.

strategies cut across industries, sectors, 
and stakeholders to pave the way for low-
carbon and climate-resilient pathways. 
These strategies cover areas pertaining 
to industrial emissions, forest cover, 
renewable energy, electric vehicles, 
power management, carbon pricing, 
waste management, carbon inventory, 
climate resilience and adaptation, and 
climate awareness and education.

On ensuring energy efficiency, Brunei 
Darussalam aims to reduce energy 
intensity by 45 percent by 2035 (baseline 
2005). Measures implemented include 
the introduction of the Energy Efficiency 
(Standards and Labeling) Order, 2021 
(SLO) that sets a standard requirement 
for the importation of high energy 
efficient electrical appliances into the 
economy and electricity tariff reform 
introduced in 2012 to move from a 
regressive to a progressive tariff structure, 
improve power plant efficiency, and 
prevent over-consumption of electricity. 

Seventy- two percent  of  Brunei 
Darussalam’s land area is covered by 
pristine rainforests and 58 percent of 
such areas are conserved under the 
Heart of Borneo initiative. The  Forestry 
Policy 1989 and the Forest Act (Revised 
Edition 2013) serve to protect, restore, 
and promote the sustainable use of 
its terrestrial ecosystems, while other 
legislative acts preserve and conserve 
endangered and threatened species, 
enhance the overall timber productivity 
of the forest, increase the carbon sink 
through afforestation and reforestation, 
and more.

1

2
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The Government of Canada implements 
policies to promote the bioeconomy, 
circular economy, and green economy to 
advance sustainable and inclusive economic 
growth. The policies implemented have 
the intention to, including but not 
limited to, reduce harmful emissions; 
support research, development, and 
demonstration (RD&D) and innovation; 
valorize biomass/waste residues; reduce 
waste; encourage sustainable usage 
of resources; promote nature-based 
solutions; protect biodiversity; ensure 
sustainability of ecosystems; and reduce 
environmental impacts.

In June 2021, Canada passed the Canadian 
Net-Zero Emissions Accountability Act, 
establishing a legally binding process 
to set five-year emissions reduction 
targets beginning in 2030, and develop 
credible, science-based plans to achieve 
each target. The Government is also 
working with Canadians and the Net-
Zero Advisory Body to identify ways to 
accelerate climate action to achieve net 
zero emissions as soon as possible and no 
later than 2050.

Prior to this development, in light of the 
Covid-19 crisis and recognizing the need 
to build back in a way that addresses 
climate change and delivers a stronger 
economy, the Government of Canada 
had released various strategies to foster 
economic growth and decarbonization in 
the transition to a net zero economy by 

Canada
Five-year emissions reduction 
targets beginning in 2030

APEC ECONOMIES
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2050. At the same time, Canada aims to 
be a supplier of choice for cleaner energy 
and innovative new technologies around 
the world.

In addition, Canada is advancing work 
that will support the transition to a 
circular economy. Examples include the 
Strategy on Zero Plastic Waste, which is 
moving Canada toward a circular economy 
for plastics; the Canadian Minerals 
and Metals Plan, which envisions a 
circular economy where mine wastes 
are transformed into useful products; 
and Natural Resources Canada’s Green 
Construction through Wood (GCWood) 
Program, which supports a transition 
to a more wood-inclusive construction 
industry, among others.

 Canada’s 
Strengthened 
Climate Plan 
– A Healthy 
Environment 
and A Healthy 
Economy: to 
build a stronger, 
more resilient, 
and more 
sustainable 
economy 
as Canada 
emerges from 
the pandemic
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Chinese Taipei

APEC ECONOMIES

Achieving sustainable 
development through 
technological advances and 
scientific innovations

Chinese Taipei has launched a number 
of initiatives that revolve around 
the bioeconomy, circular economy, 
and green economy, with the goal of 
achieving sustainable development 
through technological advances, scientific 
innovations, and capacity building in 
relevant industries.

In 2017, Chinese Taipei launched 
a four-year technology development 
plan entitled “Program for Promoting 
Agricultural Bioeconomy: Toward Global 
Competitiveness and Sustainability” with 
the goals of filling in gaps in industrial 
chains and conforming to sustainable 
development. The first phase of the 
program strengthened basic research 
and development capabilities, while the 
second phase focused on 11 industries, 
comprising poultry, swine, ruminants, 
companion animals, plant genomes, 
plant cultivation, products for the elderly, 
cosmetics, tilapia, seawater ornamental 
fish, and seafood invertebrates, in order to 
directly link scientific research capabilities 
to industrial problems.
 
In addition, Chinese Taipei supplemented 
the outcomes by strengthening the 
capabilities of industrial services, providing 
diverse guidance and horizontal links 
between various industries, encouraging 
a qualitative transformation in the overall 

1 Chiao-Fu 
Material has 
developed 
biodegradable 
mulch films 
for strawberry, 
watermelon, and 
tomato fields

2 KGbio uses 
fermentation 
technology to 
turn radish skin 
that should be 
discarded into 
an organic 
pickled food 
ingredient 
that can be 
stored at room 
temperature 
without adding 
preservatives

1

2
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agricultural bioeconomy, and maximizing 
industrial synergy. While the program 
ended in 2020, the results of its relevant 
scientific research are still being applied.

Chinese Taipei has also developed a 
circular economy promotion program, 
aiming to resolve the challenges posed by 
the sustainable development of industries 
through a cross disciplinary and holistic 
approach that includes support in R&D, 
human resources, production technology, 
and export strategy. The promotion 
of circular technologies and materials 
innovation includes the development of 
high-value innovative materials, setting 
up of a circular technology and innovation 
R&D center, and the establishment of an 
institute for materials science to nurture 
industrial talent. Moreover, a circular 
economy information platform is provided 
for industries as well as a certification 
mechanism for by-product exchanges.

Regarding initiatives toward Green 
Economy, Chinese Taipei has been 
implementing, since 1997, an economy-
wide, government-operated recycling 
program based on a system that 
collects recycling fees from regulated 
producers and importers, and provides 
funding to collectors and recyclers. The 
implementation of such a recycling 
program enabled Chinese Taipei to reduce 
waste generation from 8,880 ktons in 
1997 to 4,062 ktons in 2020 and increase 
recycling rate from 1.25% to 58.84% in 
the same period.

3 TRASHPRESSO, 
by MINIWIZ, 
captures the 
value of single-
use plastic, 
metal, and glass 
by transforming 
industrial and 
household 
wastes into 
sustainable 
building 
materials

4 Jiu Zhen 
Nan, a food 
manufacturer, is 
recognized for 
paying attention 
to environmental 
protection issues, 
promoting 
energy saving 
and carbon 
reduction, 
and making 
continuous 
efforts to 
become a 
low-carbon 
enterprise

3

4
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Hong Kong, 
China

APEC ECONOMIES

Proactive measures to 
achieve carbon neutrality 
and a blueprint to tackle 
the challenge of waste 
management

Towards greater sustainability, Hong 
Kong, China launched its Climate 
Action Plan 2050 in October 2021 with 
proactive measures to achieve carbon 
neutrality before 2050 and pursue more 
vigorous interim decarbonization targets 
to reduce carbon emissions by 50 percent 
before 2035, as compared to the 2005 
level. The development of clean energy 
and renewable energy sources and 
decarbonization measures include the 
target of net zero electricity generation, 
green buildings and energy saving, green 
transport, and waste reduction.

In February 2021, the Waste Blueprint 
for Hong Kong, China 2035 was 
unveiled to tackle the challenge of waste 
management up to 2035. The measures 
cover waste reduction in the Producer 
Responsibility Scheme (PRS), which 
targets plastic shopping bags, waste 
electrical and electronic equipment 
(WEEE), and glass beverage containers; 
municipal solid waste charging that 
creates incentives to drive behavioral 
change in waste generation and hence 
reduce overall waste disposal; and 
enhancement of community recycling 
networks, providing additional outlets 
for low-value recyclables that might 

1 Farm66 is the 
Agri-tech pioneer 
in achieving the 
goal of indoor 
farming factory in  
Hong Kong, China

2 Feminine Angel 
PHD, plant-based  
sanitary napkin

3 Lexngo Silicone 
Resealable 
Reusable Straw 
Bracelet, a 
breakthrough 
ECO lifestyle 
products

4 Food 
TranSmarter:  
A food waste 
pre-treatment 
system 1

2
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otherwise end up in landfills.  

Also, a number of facilities were set up 
to recover useful resources. Examples 
include facilities for sewage treatment 
with electricity generation capabilities; 
food waste management with electricity 
generation and compost production 
capacities; and turning regulated WEEE 
into valuable secondary raw materials 
such as steel, copper, aluminum, and 
plastics.

Moreover, the Government of Hong 
Kong, China supports the recycling 
industry in terms of building demand 
for recycled products and materials. 
The Recycling Fund, launched in 
2015, helps the industry upgrade their 
operational capabilities and efficiency. 
The development of the EcoPark 
provides long-term land at affordable 
rent for the development of the industry 
with a view of encouraging investment 
in advanced technology and value-added 
recycling processes. There are also 
green specifications for 183 products/
services commonly used by public sector 
departments, with green procurement 
promoted across the Government and 
to the community.  

4

3
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The Government of Indonesia has 
adopted an economic transformation plan 
consisting of several major strategies, 
one of which is the Green Economy 
Strategy. This refers to the low carbon and 
sustainable planetary-wide economy; it is 
promoted as a development model that 
synergizes economic growth and improves 
environmental quality. The concept 
comprises the Low Carbon Terrestrial 
Economy and Blue Economy (low carbon 
coastal and marine-based economy).

Low Carbon Development (LCD) and 
Climate Resilience Initiatives form the 
backbone of Green Economy; these 
are keys to sustainable development as 
they synergize to generate gains from 
an economic, social, and environmental 
perspective. LCD itself has five main 
strategies, namely, Sustainable Energy 
Development, Sustainable Land Recovery, 
Waste Management & Circular Economy, 
Green Industry Development, and Low 
Carbon Coastal & Marine. It also focuses 
on five priority sectors: energy and 
transportation; agriculture, forestry and 
other land use (AFOLU); industry; waste 
management; and blue carbon.

As one of the main issues of LCD, the 
implementation of the Circular Economy 
concept is continuously encouraged by 

Indonesia
Green economy 
strategy is promoted as 
a development model 
that synergizes economic 
growth

APEC ECONOMIES
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the Government as a sustainable business 
model. It aims to generate economic 
growth by maintaining the value of 
products, materials, and resources in 
the economy for as long as possible. 
Circular Economy has been applied 
in Indonesia’s agriculture sector as an 
integrated farming system, emphasizing 
the minimal use of external inputs in 
agricultural commodities while using 
recyclable resources to reduce food waste 
and loss. 

The Bio-economy concept is also 
demonstrated in waste reduction activities 
through the use of organic waste that can 
improve the community’s economy; the 
manufacture of eco-enzymes as compost, 
maggot cultivation, and others; and the 
use of non-organic waste as raw materials 
for industry. In the AFOLU sector, 
reforestation and sustainable farming are 
set to reduce greenhouse gas emissions 
as well as to support the sustainability 
agenda in the SDGs.

1 Bahalap, pouch 
& tote bag 
made use of 
Olapdoyo, a local 
material from East 
Kalimantan

2 Bringing sago 
starch into instant 
sago rice. PT. 
Galih Sagu 
Pangan serves 
food diversity and 
local resources

3 Semilir Ecoprint 
products are 
made with eco 
print technique on 
lantung bark

4 KT Bali Buyan 
Berry, modern 
agriculture with 
smart farming 

5 Tan Baron coffee 
leaf tea is a 
Sumatran heritage 
and a symbol 
of Indonesian 
creativity

2 3

4

5
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Japan has been pursuing a “Green 
Growth Strategy Through Achieving 
Carbon Neutrality in 2050”, which is an 
industrial policy to lead the challenging 
goal of achieving carbon neutrality by 
2050. It aims for a positive cycle of 
economic growth and environmental 
protection with goals and action plans 
covered by comprehensive policies for 
14 priority fields in three sectors namely 
energy-related industries, transportation/
manufacturing-related industries, and 
home/office-related industries.

At the same time, the 6th Strategic 
Energy Plan shows approaches to 
energy policy toward achieving carbon 
neutrality by 2050 and greenhouse 
gas emission reduction targets for 
FY2030. The Plan aims to achieve 
carbon neutrality by utilizing all energy 
sources and technologies, including 
nuclear power, hydrogen, ammonia, and 
CCUS, in addition to thorough energy 
efficiency improvement and maximum 
introduction of renewable energy.

Additionally, the Strategy for Sustainable 
Food Systems, called Measures for 
achievement of Decarbonization and 
Resilience with Innovation “MeaDRI”), 
has been formulated to enhance 
productivity potential and ensure 
sustainability in the agriculture, forestry, 
and fishery sectors.

Japan
Green Growth Strategy 
Through Achieving Carbon 
Neutrality in 2050

APEC ECONOMIES

1

2

3

1 MOON PARKA’s 
outermost layer 
made from 
Brewed Protein

2 CHITOSE 
group is now 
demonstrating 
the mass 
production 
of microalgal 
biomass with 
an advanced 
cultivation 
system utilizing 
flue gas from 
a neighboring 
power plant 
at Sarawak, 
Malaysia

3 Refuse derived 
Paper and 
Plastic densified 
Fuel or RPF is 
high-grade 
solid recovery 
fuel primarily 
composed of 
waste paper and 
waste plastic 
from mostly 
industrial waste
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In line with the spirit of the BCG 
Economy, the Japanese government 
aims to create a new value chain called 
“Circular and Ecological Economy” 
that utilizes resources in both rural 
and urban areas. Each region will make 
use of its strengths and characteristics, 
thereby building a self-reliant and 
decentralized society where different 
resources are circulated within each 
region, leading to symbiosis and 
exchange with neighboring regions 
according to the unique characteristics 
of each region. It will also build wider 
networks connections in, for example, 
natural and economic areas.

One example of a green business success 
story includes the Chitose Group and 
their microalgal biomass, a promising 
new and sustainable resource that has 
the potential to provide solutions to 
environmental, social, health, food, 
and energy issues. The Group is now 
demonstrating the mass production of 
microalgal biomass. Once production is 
stabilized, the microalgal biomass can 
be used to make a range of diversified 
commercial products.

5. Automobile/
Battery

7. Shipping

9. Food, Agriculture, 
Forestry and Fisheries

6. Semiconductor/ 
Information and 
Communication

8. Logistics, People Flow, 
and Civil Engineering 

Infrastructure

10. Aircraft

12. Housing and Building/
Next-generation 

Power Management

13. Resource 
Circulation-related

14. Lifestyle-related

1. Offshore Wind/ 
Solar/ 

Geothermal Power

2. Hydrogen/ 
Fuel Ammonia

3. Next-generation 
Heat Energy

4. Nuclear 11. Carbon Recycling/ 
Material

14 GROWTH SECTORS

Energy-related 
Industries

Home/Office-related 
Industries

Transportation/ 
Manufacturing-related Industries 
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In 2021, the Singapore Government 
announced the Singapore Green Plan 
2030, an economy-wide sustainability 
agenda that commits Singapore to 
ambitious and concrete sectoral 
targets over the next ten years. It is an 
expansive and multi-sectoral effort to 
advance towards a low-carbon future for 
Singapore. As part of its strategy to grow 
the green economy, Singapore is looking 
to develop new green growth sectors, and 
transform existing industries to help 
transition to a low-carbon economy.

Singapore is currently working on some 
bio-economic projects. For example, 
Singapore Food Agency (SFA) works on 
waste valorization projects to derive fish 
feed and compost/fertilizer. For fish feed, 
SFA is conducting trials with industry 

Singapore
The Singapore Green Plan 
2030: An economy-wide 
sustainability agenda

APEC ECONOMIES

1 SinFooTech 
is a spin-off 
company from 
the  University 
of Singapore 
that focuses 
on upcycling 
food waste by-
products into 
innovative food 
ingredients

1 2
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and institutes of higher learning (IHLs) 
to use feed ingredients derived from food 
wastes to make fish feed. For compost/
fertilizer, some local farms recycle their 
agri-waste to make compost/fertilizer.  
SFA has also launched a new standard 
on sustainable urban farming practices 
known as the “SS 661: Specification 
for Clean and Green Urban Farms – 
Agriculture”, which assures consumers 
that produce from local vegetable farms 
are fresh, free from synthetic pesticides, 
and grown sustainably.

The circular economy approach has 
been applied on several projects. For 
example, measures have been put in 
place to enhance the energy efficiency 
of power generation systems. To provide 
incentives, grants are provided to support 
power generation companies in adopting 
innovative energy and carbon-efficient 
technologies. In addition, extensive 
research and development is being 
conducted to improve the performance 
and operation of the gas infrastructure.

The Resource Sustainability Act (RSA), 
enacted in Oct 2019, gives legislative 
effect to regulatory measures targeting 
three key waste streams: e-waste, 
packaging waste including plastics, and 
food waste — under Singapore’s Zero 
Waste Masterplan. The RSA extends the 
regulation upstream and sends a signal 
to producers to consider their impact on 
the environment. Such programs include 
an Extended Producer Responsibility 
(EPR) framework to ensure the proper 
collection and handling of electronic 
waste (e-waste) by companies supplying 
regulated electrical and electronic 
equipment (EEE) in Singapore; a 
mandatory Packaging Reporting (MPR) 
framework for the use, reuse, and disposal 
of packaging waste; and mandatory food 
waste segregation for commercial and 
industrial operators to sort food waste 
for treatment.

2 Zerrin is a 
Singapore-based 
sustainable 
fashion online 
and offline retail 
marketplace

3 Fin Crafted 
Goods (FIN) is 
a studio that 
repurposes and 
upcycles fashion 
products through 
the Japanese 
‘Boro’ technique

4 NovaMeats is 
a Singapore 
food technology 
company, 
producing a 
range of plant-
based meats to 
Asian consumers

5 Guava 
Amenities is a 
personal care 
brand providing 
eco-friendly and 
biodegradable 
amenities

3

4

5
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Thailand’s Bio-Circular-Green (BCG) 
economic model was created by the Thai 
Government to drive its post-pandemic 
economic recovery while achieving 
sustainable development and promoting 
greater inclusiveness to the economy, 
society, and environment. The model 
emphasizes the application of science 
and technology to augment Thailand’s 
comparative advantage in biological and 
cultural diversity. 

The BCG model integrates three strategic 
economies, namely bioeconomy, circular 
economy, and green economy – using 
renewable resources and technology in 
production processes, adding value to 
products and services, and/or reducing 
environmental impacts. The four areas 
of focus include agriculture and food; 
wellness and medicine; energy, materials, 
and biochemistry; and tourism and 
creative economy.

In the agriculture and food industries, 
standards for high quality and safety, 
as well as value creation through 
advanced processing technology, help 
enhance competitiveness, shifting 
farm production from low-priced 
commodities to premium products. 
This also encourages growth in health 
food and beverage production, part of a 
fast-growing segment.

Thailand
Bio-Circular-Green (BCG) 
economic model is the 
key to Thailand’s future 
growth

APEC ECONOMIES

1 PlanToys, a 
leading toy 
maker, has a 
mission to create 
a sustainable 
world, minimizing 
environmental 
impact in every 
single step of 
production

2 Gracz food 
containers are 
disposable  
and 100% 
compostable, 
made from 
bagasse, 
agricultural 
waste from sugar 
industry

1

2
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The medical service and wellness sector 
performs well in medical tourism and 
clinical research, generating significant 
income. However, the sector can be 
improved by developing the local 
production of Active Pharmaceutical 
Ingredients (APIs) and biopharma, 
enhancing the technological capacity of 
the medical device industry and cosmetic 
SMEs, and improving local herbal 
quality and supply chains.   

In terms of energy, the economy’s 
abundant biomass from agricultural 
waste and by-products can be turned 
into ingredients and building blocks for 
high value biochemicals and materials 
like bioplastics. Other opportunities lie 
in renewable energy production and in 
the biorefinery industry for biobased 
products. 

Thailand is a top global tourism 
destination; however, despite the high 
volume of inbound tourists, spending 
per head is relatively low and tourists 
are mostly visiting just a few major 
cities. New types of tourism such as 
agrotourism and low-carbon tourism 
can serve as a strategy to redistribute 
tourists and enable sustainable income 
and environmental integrity throughout 
the whole system.

3 An organic 
lifestyle brand, 
Patom Organic 
Living combine 
traditional 
wisdom and 
modern method

4 Mitr Phol Group 
is one of the 
biggest sugar 
producers 
in Thailand, 
the company 
commits to 
execute a 
business with 
social and 
environmental 
responsibilities

5 Moreloop 
utilizes surplus 
fabrics from 
quality garment 
factories and 
create platform 
to allow SMEs to 
access quality 
fabrics at 
reasonable price

4

3

5
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In the Russian Federation, green 
economy initiatives target an economy-
wide level, and the Russian Federation 
is in the global lead in terms of the 
accumulated volume of emission 
reductions and the actual reduction in 
emissions since 1990. By 2060, the goal 
of carbon neutrality is expected to be 
achieved. 

Measures include mandatory emission 
reporting for large emitters and emission 
reduction targets outlined into domestic 
regulatory policy/plans such as the 
Strategy of Socio-Economic Development 
of Russia with a Low Level Greenhouse 
Gas Emissions until 2050 (Government 
Decree, 01.11.2021); Federal Law “On 
limiting greenhouse gas emissions” 
(02.07.2021, № 296-FZ); etc. The target 
scenario for the Strategy of Socio-
Economic Development includes an 
increase of electricity generation from 
renewable sources by 63 times.

Renewable and low-carbon energy 
projects, including development and 
modernization of generating capacities 
and supporting infrastructure, as  
well as equipment or energy installations 
production, are included in the taxonomy 
of “green” financing. In March 2022, 

APEC ECONOMIES

1 Salutem 
company  
Pillows & 
upholstery 
products made 
from natural 
materials such 
as moss, pine 
needle, flax, and 
hemp

2 SAVA company 
specializes in 
production 
and sale of 
food products 
manufactured 
from wild plants 
grown in Siberia 
and Altai regions

1

2

The Russian 
Federation
Green economy initiatives 
aiming at carbon 
neutrality is expected to 
be achieved by 2060
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a Decree was issued which approves 
financial parameters (capital and 
operating cost limits) for the period 
after 2024 for a competitive selection of 
investment projects for the construction 
of renewable energy generation capacities 
in retail electricity markets.

As for the circular economy, the goals 
include a waste sorting rate of 100 
percent, 50 percent to reduced volumes 
of municipal solid waste (MSW) buried 
at landfills; 88 percent of packaging 
recycled; and secondary usage of more 
than 40 percent of raw materials in the 
construction, industry and agriculture 
sectors, among others, by 2030.

Sectors that have made strides in 
sustainable practices include industry 
sector where secondary energy resources 
are promoted for use in goods production; 
energy sector with the development 
of new types of energy production, 
including hydrogen, “green” ammonia, 
biodiesel, and bio methane; waste 
management sector that supports the 
transition to a waste-minimizing circular 
economy; agriculture sector to ensure 
social and environmental sustainability 
of remote and rural areas; and transport 
sector, with the production and use of 
electric motor vehicles.

3 Altay Buket 
Group 
specializes in 
production 
and sale of 
biologically 
active food 
additives, 
functional 
nutrition 
products 
and natural 
cosmetics

4 EastAgroDon, 
a manufacturer 
of prebiotic 
food products 
for sugar 
replacement 
such as inulin 
syrup

5 Vitamin Product 
Group’s product 
line includes 
more than 300 
items of food 
products and 
biologically 
active additives 
for human health

3

4

5
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In United States, the  Science Foundation 
(NSF) invests annually to support 
advancements in biotechnology and 
the bioeconomy, including through the 
agency’s Understanding the Rules of 
Life Big Idea initiative that supports 
foundational research to better understand 
and predict, control, and ultimately 
design how living systems function.

In 2020, the U.S. Department of Defense 
announced an $87 million, seven-year 
award to the Bioindustrial Manufacturing 
and Design Ecosystem (BioMADE), a 
nonprofit created by the Engineering 
Biology Research Consortium (EBRC), for 
a new Manufacturing Innovation Institute 
(MII). BioMADE will collaborate with 
public and private entities to advance 
sustainable and reliable bioindustrial 
manufacturing technologies.

Anticipated bioindustrial manufacturing 
applications include chemicals, solvents, 
detergents, reagents, plastics, electronic 
films, fabrics, polymers, agricultural 
products (e.g., feedstock), crop protection 
solutions, food additives, fragrances, 
and flavors. The Institute’s efforts will 
examine and advance industry-wide 
standards, tools, and measurements; 

APEC ECONOMIES

1 The U.S. 
Department 
of Agriculture 
(USDA) manages 
the BioPreferred 
Program 
that aims to 
increase the 
purchase and 
use of biobased 
products.

2 BioMADE  
(BioIndustrial 
Manufacturing 
and Design 
Ecosystem)

United States 
Invests heavily in 
biotechnology and 
the bioeconomy, and 
works towards resource 
efficiency in its economic 
and production models

1
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mature foundational technologies; foster 
a resilient bioindustrial manufacturing 
ecosystem; advance education and 
workforce development; and support the 
establishment and growth of supply chain 
intermediaries that are essential for a 
robust U.S. bioeconomy.

United States supports and works toward 
circularity and resource efficiency in its 
economic and production models, which 
has significant economic, environmental, 
and social benefits. The emphasis is 
on reducing the life cycle impacts of 
materials, including climate impacts, 
reducing the potential risks associated 
with hazardous chemicals, decoupling 
materials use from economic growth, 
and reducing the generation and disposal 
of waste.

A key program to highlight is the  
Recycling Strategy - Part One of a Series 
on Building a Circular Economy of the 
Environmental Protection Agency (EPA), 
which identifies strategic objectives and 
actions needed to create a stronger, more 
resilient, and cost-effective municipal 
solid waste recycling system. The strategy, 
when finalized, will support the goal to 
increase the economy’s recycling rate to 
50 percent by 2030.

2
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The promotion, formation, and 
development of a sustainable economic 
model in Viet Nam includes major efforts 
to improve legal policies. These include 
the development of legal frameworks 
on sustainable development and green 
growth such as the Action Plan towards 
the 2030 Agenda for Sustainable 
Development; the Green Growth 
Strategy 2021-2030 and other policies 
on energy efficiency and renewable 
energy use, cleaner production and 
sustainable consumption and production, 
development of high-quality and high-
tech human resources, etc. This creates 
an important foundation for ministries, 
sectors, localities, enterprises, and 
organizations to develop, implement, 
and pursue sustainable economic models.

APEC ECONOMIES

Viet Nam
Moving towards a green 
economy by improving 
legal frameworks on 
sustainable development 
and green growth
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1 FASLINK is 
a garment 
manufacturing 
supplier 
specializing in 
green fabric, 
recycling or 
reuse waste 
products from 
the food & 
beverage 
industry

Ministry of Industry and Trade (MOIT) 
serves as the leading agency to implement 
strategies, plans, and programs, such as 
the Strategy on Energy Development to 
2030 with a vision to 2050; Strategy for 
Using Clean Technology to 2020 with 
a 2030 goal; Strategy for Import and 
Export of Goods for 2011-2020, oriented 
towards 2030; Strategy for Domestic 
Trade Development to 2030 with a vision 
to 2045; Programs on Efficient Use of 
Energy; Action Program on Sustainable 
Production and Consumption; and  
many more.

A project  on restructuring the 
industry and trade sectors to balance 
industrialization, modernization, and 
sustainable development closely links 
goals, contents, and solutions related 
to promoting sustainable production 
and business activities. In particular, a 
number of policy documents have shown 
directly and clearly sustainable economic 
models such as Energy Efficiency (EE), 
Cleaner, and Sustainable Production 
models, facilitating the application of 
these models in practice.

The Action Program on Sustainable 
Production for 2021-2030 contributes 
to the realization of Sustainable 
Development Goal No. 12 under the 
2030 Agenda. It prioritizes circular 
economic models covering industrial 
parks, sustainable industrial clusters, 
biological materials such as alternative 
fuel, raw materials, and renewable 
materials. Recycling and reuse models 
also aim to reduce waste in fields such as 
processing, beverages, textiles, plastics, 
steel, and chemicals.

1
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CONCLUSION

SUSTAINABLE 
DEVELOPMENT  
IN APEC ECONOMIES:  
A BALANCING ACT

The environmental crises of the 21st century pose 
major global challenges for humanity. As an inter-
governmental organization of 21 members making 
up over half of the global GDP, APEC economies 
possess the capacity to tackle the problem with 
concerted efforts. Collectively, we can enhance 
our cooperation to promote regional sustainable 
development through knowledge-sharing by 
fostering the exchange of green policies and 
business best practices. 

The APEC BCG Symposium 2022 initiated 
by Thailand intends to build awareness and 
understanding of the BCG Economy concept 
adopted by the Thai Government which fully 
engages three systemic solution frameworks (Bio, 
Circular and Green) as a post-pandemic strategy 
for quality growth. The Symposium provides a 
platform for member economies to exchange 
concrete experiences and best practices as well as to 
explore how APEC can leverage the BCG Economy 
to advance its work on sustainability.

The Symposium demonstrates that many APEC 
economies are already implementing the core 
principle of the BCG Economy. Adoption of either 

one of the Bio Economy, Circular Economy, Green 
Economy or all of them in economic development 
policies creates a pathway to a greener environment, 
a better quality of life, and a brighter future for 
the world. Policy makers should design coherent 
policies that complement these three concepts as 
holistic and long-term approaches to corporate 
sustainability. As for businesses, several examples 
show that the BCG concept can be applied in 
various business sectors where business success 
can go hand in hand with sustainability. It is also 
becoming even more evident for companies why 
their corporate strategies should be focused on 
sustainability and which of those sustainability 
concepts they should align with in order to drive 
their future performance.

Within each individual economy and throughout 
APEC, integration and cohesiveness among the 
public, private, and people sectors – balancing 
acts, essentially – are necessary to facilitate BCG 
development. With well-formulated action plans, 
measures, and monitoring and evaluation criteria, 
we can move together in the same direction, 
achieving the common and desired goals of 
sustainable  development for the region.
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