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EXECUTIVE SUMMARY

Indigenous people own unique social and culture that shares collective ancestral titing to
their lands and natural resources. Consequently, the land and natural resources they depend on are
inextricably linked to their identities, cultures, livelihoods, and physical and spiritual well-being.
However, indigenous peoples often lack formal recognition of their lands, territories, and natural
resources and are usually last to receive public investments in essential services and infrastructure.
This legacy of inequality and exclusion has made indigenous communities more vulnerable to
climate change and natural hazards.

The indigenous cultural heritage is very close to nature, such as making clothes or crafts
and housing with cellulose-based agricultural plantations. Through this project, the indigenous will
be trained on social awareness on accepting the dissemination of renewable technologies to use
agricultural waste to become a renewable energy source for community self-sustaining using the
Symbiosis energy concept. Symbiosis Energy is an innovative model for rural community
development and social awareness. It has social and environmental benefits for the community to
be self-sustained.

Currently, in APEC's developing economies, most indigenous people's land is located in
remote rural areas, and it is not easy to connect to the centralized power grid for access to clean
energy. Therefore, this project aims to demonstrate the best practice model for developing the
indigenous green energy farm with a small-scale distributed renewable energy system. This project
is to help APEC's developing economies build green energy farms with access to distributed
renewable energy. Therefore, this project will help promote renewable energy, energy efficiency,
security, and resiliency, including developing low-carbon technology and alternative energy
sources.

The report consists of three key issues covering the following topics: (1) Aboriginal land
planning and climate change; (2) Agricultural waste management and bioenergy in the Aboriginal
area; (3) Renewable energy technology and regulations in the Aboriginal area. Brief descriptions

and key findings for each section are as follows:

1. Aboriginal land planning and climate change.
Aboriginal land planning and climate change are interconnected issues affecting
Indigenous communities worldwide. One crucial aspect of Aboriginal land planning is recognizing

and integrating traditional knowledge systems. Indigenous peoples have accumulated knowledge



over generations about sustainable land use practices, resource management, and the
interconnectedness of ecosystems. This traditional knowledge often includes observations of
subtle environmental changes that can signal broader shifts in climate patterns. Incorporating this
knowledge into land planning processes empowers Indigenous communities and enriches scientific
understanding of climate change impacts and adaptation strategies. Community engagement and
self-determination are also essential elements of Aboriginal land planning. Indigenous
communities should have the right to actively participate in decisions that affect their lands and
resources. By involving local communities in land planning processes, their unique perspectives,
needs, and aspirations can be incorporated, resulting in more effective and culturally appropriate

strategies.

2. Agricultural waste management and bioenergy in the Aboriginal area.

Agricultural waste management and bioenergy are crucial in promoting sustainable
development and addressing environmental challenges in Aboriginal areas. These practices offer
solutions for managing agricultural waste and opportunities for renewable energy generation and
economic development. Effective agricultural waste management is essential for minimizing the
environmental impact of farming activities. In Aboriginal areas, where agriculture is often a
significant source of livelihood, proper waste management practices are crucial. Agricultural waste
can be effectively managed and transformed into valuable resources by implementing composting,
anaerobic digestion, and biochar production. These practices help reduce greenhouse gas
emissions, prevent soil and water pollution, and enhance soil fertility. Agricultural waste can be
utilized for bioenergy production, offering a sustainable alternative to fossil fuels. Through
processes like anaerobic digestion, organic waste materials such as crop residues, manure, and
food waste can be converted into biogas, which can be used for electricity and heat generation.
Bioenergy derived from agricultural waste reduces reliance on non-renewable energy sourcesand
contributes to greenhouse gas mitigation by offsetting emissions from conventional energy
production. The implementation of bioenergy projects can have significant benefits. Beyond
environmental advantages, bioenergy initiatives can create employment opportunities, enhance

energy security, and support economic development within Indigenous communities.

3. Renewable energy technology and regulations in the Aboriginal area.
In Aboriginal areas, agriculture often serves as a significant source of livelihood. However,

agricultural activities generate substantial waste, including crop residues, animal manure, and food



waste. Effective agricultural waste management is essential to minimize the environmental impact
of these activities. Implementing strategies such as composting, anaerobic digestion, and biochar
production can transform agricultural waste into valuable resources. These practices help reduce
greenhouse gas emissions, prevent soil and water pollution, and improve soil fertility. Effective
waste management practices can minimize environmental impacts and enhance soil fertility, while
bioenergy production offers renewable energy solutions and economic benefits. These initiatives
must be developed in consultation with Indigenous communities, respecting their traditional
knowledge, cultural values, and aspirations.

The workshop was initially planned to be held in the physical mode in November 2022, and
it will gather around 150 delegations, including speakers and participants from Chinese Taipei and
14 APEC member economies from Australia; Canada; Chile; Indonesia; Malaysia; Mexico; New
Zealand; Papua New Guinea; Peru; The Philippines; Chinese Taipei; Thailand; United States; Viet
Nam. The pandemic situation in Chinese Taipei, which occurred later than in other economies,
caused the government to apply restricted regulations regarding this situation, which caused more
difficulties for the participants from other economies to attend the APEC events in Chinese Taipei.
Implementing quarantine regulations also takes part in this challenging situation because the
participants need an extra budget and time while entering Chinese Taipei. Due to the uncertainties,
after a lengthy discussion to sort out the situation by considering the reduction of quarantine
regulations in Chinese Taipei, an application for changes was made to the implementation
mechanism, timeline, and format of the Workshop; it has decided to extend the project to March
2023 which predicted that the pandemic situation has reduced to the lowest level.

The project will help build green energy smart farms in APEC's developing economies and
build sustainable and resilient communities. The event allowed the development of
recommendations to promote the dissemination of green energy technology to empower
indigenous social awareness of renewable energy and to increase inclusion sustainability for green
energy applications in APEC Regions. The participants for this event were primarily female (51%),
including the speakers (53%), which allowed them to achieve the gender target of at least 30%

women participation.

The APEC Energy Working Group funded this project: EWG 14 2021A.
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APEC Workshop of Empowering Indigenous Social Awareness on
Renewable Energy and Increasing Inclusion Sustainability for
Green Energy Applications in APEC Regions

22 — 24 March 2023

I. INTRODUCTION

Feng Chia University hosted a 3-Day Event (including Policy Dialogue, Workshop,
Online Training Program, and Self-Fund On-site Learning) under the APEC project EWG 14
2021A — 2023 APEC Workshop.

To enhance the capacity building and to increase the social awareness and inclusion of
sustainability of renewable energy technologies, Feng Chia University invited experts from the
private sector, APEC EWG/EGNRET delegations, and the nominated indigenous participants
from each APEC member economy to exchange their experiences on social awareness on
accepting dissemination of renewable technologies to use the agricultural waste to become a
renewable energy source for community self-sustaining using the Synergy concept, by delivering
speeches, sharing current information, and providing comments during the event. The event
provided networking opportunities and collaboration between policymakers, private sectors,
experts, and young entrepreneurs.

The project's objectives are: (i) to build indigenous people's social awareness of renewable
energy technologies by developing knowledge, ability, and skill through virtual training courses;
(ii) to learn the basic skills of renewable energy technologies and get knowledge from the experts
about the importance of reducing CO2 emissions in daily activities; (iii) to understand how
renewable energy can support economic growth and sustain the cultural heritage, and (iv) to
provide the opportunities for cultural exchange with other APEC member economies to increase
inclusions for green energy applications.

The workshop was initially planned to be held in the physical mode in November 2022,
and it will gather around 150 delegations, including speakers and participants from Chinese
Taipei and 14 APEC member economies from Australia; Canada; Chile; Indonesia; Malaysia;
Mexico; New Zealand; Papua New Guinea; Peru; the Philippines; Chinese Taipei; Thailand,;
United States; and Viet Nam. The pandemic situation in Chinese Taipei, which occurred later
than in other economies, caused the government to apply restricted regulations regarding this
situation, which caused more difficulties for the participants from other economies to attend the

APEC events in Chinese Taipei. Implementing quarantine regulations also takes part in this



challenging situation because the participants need an extra budget and time while entering
Chinese Taipei. Due to the uncertainties, after a lengthy discussion to sort out the situation by
considering the reduction of guarantine regulations in Chinese Taipei, application for changes
was made to the implementation mechanism, timeline, and format of the Workshop; it has
decided to extend the project to March 2023 which predicted that the pandemic situation has
reduced to the lowest level.

The 3-day APEC Workshop Event was postponed to 22-24 March 2023 at Splendor
Hotel, Taichung City, Chinese Taipei. There were approximately 80 participants attended the 3-
Day Event at Chinese Taipei.

Il. KEY ISSUES

There were three key issues became the main discussion in this workshop, as follows:
1. Aboriginal Land Planning and Climate Change.
2. Agricultural Waste Management and Bioenergy in the Aboriginal Area.
3. Renewable Energy Technology and Regulations in the Aboriginal Area.
These key issues were packaged in 3 Policy Dialogue topics, 6 Hybrid Training Course topics,
and 8 workshop topics.

1. Aboriginal land planning and climate change.

Aboriginal land planning and climate change are interconnected issues affecting
Indigenous communities worldwide. As custodians of vast territories rich in biodiversity and
natural resources, Indigenous peoples have long recognized the importance of sustainable land
management and have developed traditional knowledge systems that promote harmonious
relationships between humans and the environment. In the face of climate change, Aboriginal
land planning must prioritize resilience, adaptation, and the integration of traditional wisdom
with scientific understanding.

One crucial aspect of Aboriginal land planning is recognizing and integrating traditional
knowledge systems. Indigenous peoples have accumulated knowledge over generations about
sustainable land use practices, resource management, and the interconnectedness of ecosystems.
This traditional knowledge often includes observations of subtle environmental changes that can
signal broader shifts in climate patterns. Incorporating this knowledge into land planning
processes empowers Indigenous communities and enriches scientific understanding of climate

change impacts and adaptation strategies.



Community engagement and self-determination are also essential elements of Aboriginal
land planning. Indigenous communities should have the right to actively participate in decisions
that affect their lands and resources. By involving local communities in land planning processes,
their unique perspectives, needs, and aspirations can be incorporated, resulting in more effective
and culturally appropriate strategies. Moreover, empowering Indigenous communities to lead in
land planning allows for preserving and revitalizing cultural practices intimately connected to
the land.

2. Agricultural waste management and bioenergy in the Aboriginal area.

Agricultural waste management and bioenergy are crucial in promoting sustainable
development and addressing environmental challenges in Aboriginal areas. These practices offer
solutions for managing agricultural waste and opportunities for renewable energy generation and
economic development. Effective agricultural waste management is essential for minimizing the
environmental impact of farming activities. In Aboriginal areas, where agriculture is often a
significant source of livelihood, proper waste management practices are crucial. Agricultural
waste can be effectively managed and transformed into valuable resources by implementing
composting, anaerobic digestion, and biochar production. These practices help reduce
greenhouse gas emissions, prevent soil and water pollution, and enhance soil fertility.

However, agricultural waste can be utilized for bioenergy production, offering a
sustainable alternative to fossil fuels. Through processes like anaerobic digestion, organic waste
materials such as crop residues, manure, and food waste can be converted into biogas, which can
be used for electricity and heat generation. Bioenergy derived from agricultural waste reduces
reliance on non-renewable energy sources and contributes to greenhouse gas mitigation by
offsetting emissions from conventional energy production. The implementation of bioenergy
projects can have significant benefits. Beyond environmental advantages, bioenergy initiatives
can create employment opportunities, enhance energy security, and support economic
development within Indigenous communities. Using local agricultural waste resources,
bioenergy projects can contribute to self-sufficiency and reduce dependence on external energy
sources. Moreover, these initiatives can foster partnerships between Indigenous communities,
government agencies, and private sector stakeholders, promoting collaboration and knowledge
exchange.

It is important to note that any agricultural waste management and bioenergy projects in
Aboriginal areas must be developed in consultation and partnership with the local communities.

Aboriginal peoples have traditional knowledge and a deep understanding of the land, which

8



should be respected and incorporated into project planning and implementation. Indigenous
communities should be actively involved in decision-making, ensuring their cultural values,

practices, and aspirations are respected and considered.

3. Renewable energy technology and regulations in the Aboriginal area.

In Aboriginal areas, agriculture often serves as a significant source of livelihood.
However, agricultural activities generate substantial waste, including crop residues, animal
manure, and food waste. Effective agricultural waste management is essential to minimize the
environmental impact of these activities. Implementing strategies such as composting, anaerobic
digestion, and biochar production can transform agricultural waste into valuable resources. These
practices help reduce greenhouse gas emissions, prevent soil and water pollution, and improve
soil fertility.

Moreover, agricultural waste can be utilized for bioenergy production, offering a
sustainable alternative to fossil fuels. Through processes like anaerobic digestion, organic waste
materials can be converted into biogas, which can be used for electricity and heat generation.
Bioenergy derived from agricultural waste reduces reliance on non-renewable energy sources
and contributes to greenhouse gas mitigation by offsetting emissions from conventional energy
production.

Agricultural waste management and bioenergy present significant opportunities for
sustainable development in Aboriginal areas. Effective waste management practices can
minimize environmental impacts and enhance soil fertility, while bioenergy production offers
renewable energy solutions and economic benefits. These initiatives must be developed in
consultation with Indigenous communities, respecting their traditional knowledge, cultural
values, and aspirations. Aboriginal areas can move towards a more sustainable and self-reliant

future by integrating agricultural waste management and bioenergy.

I11.  POLICY RECOMMENDATION
Researchers from Chinese Taipei and Indonesia analyze the mitigation of CO2 emission,
agricultural waste management, and renewable energy technology and regulations for the

indigenous people and concluded the Policy Recommendations as follows:



SR

. Aboriginal Land Planning and Climate Change.
. Consultation and Collaboration: Establish a collaborative framework that includes Aboriginal

communities, indigenous organizations, and government agencies to ensure meaningful
participation in land planning processes related to climate change.

. Traditional Knowledge Integration: Recognize and incorporate traditional ecological
knowledge Aboriginal communities hold into land planning and climate change adaptation
strategies through partnerships with indigenous knowledge holders and the inclusion of
traditional practices in land use planning.

. Capacity Building: Provide financial and technical support to Aboriginal communities to
enhance their capacity in land planning and climate change adaptation. This can include
training programs, workshops, and educational initiatives tailored to the specific needs and
aspirations of Aboriginal communities.

. Sustainable Land Management: Encourage sustainable land management practices promoting
biodiversity conservation, restoration, and carbon sequestration. Implement incentives and
regulations to discourage unsustainable land use practices and promote climate-friendly
alternatives. Develop guidelines and standards for infrastructure development in Aboriginal

lands that consider climate change impacts.

. Agricultural Waste Management and Bioenergy in the Aboriginal Area.

. Waste Reduction and Recycling: Encourage Aboriginal communities to adopt waste reduction
and recycling practices in agricultural activities. Implement waste management systems that
promote agricultural waste materials' separation, reuse, and recycling.

. Bioenergy Production: Support the development of bioenergy projects in Aboriginal areas by
providing financial incentives, technical assistance, and access to renewable energy funding
programs. Promote agricultural waste as feedstock for bioenergy production, such as biogas
generation or biomass pellet production.

. Research and Development: Build the research and development initiatives focused on
improving agricultural waste management techniques and bioenergy technologies suitable for
Aboriginal communities. To drive innovation and knowledge transfer, Foster partnerships
between research institutions, indigenous organizations, and industry stakeholders.

. Capacity Building and Training: Provide training programs and capacity-building initiatives
to Aboriginal communities, enabling them to effectively manage agricultural waste and
participate in bioenergy projects. This should include technical skills training,

entrepreneurship support, and knowledge sharing platforms.
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e. Collaboration and Partnerships: Collaborate Aboriginal communities, government agencies,
and private sector entities to establish sustainable agricultural waste management and
bioenergy projects. Encourage partnerships that respect indigenous rights, promote economic

self-sufficiency, and create employment opportunities for Aboriginal communities.

3. Renewable Energy Technologies and Regulations in the Aboriginal Area.

a Community Ownership and Benefits: Encourage Aboriginal communities to actively
participate in renewable energy projects by promoting community ownership models. Ensure
Aboriginal communities benefit directly from renewable energy developments through
revenue sharing, employment opportunities, and capacity-building initiatives.

b. Regulatory Framework: Develop a regulatory framework that supports deploying renewable
energy technologies in Aboriginal areas. Streamline permitting processes, address potential
legal barriers, and facilitate grid connection for renewable energy projects.

¢. Cultural Considerations: Recognize and respect the cultural significance of land and natural
resources in Aboriginal areas during the planning and implementation of renewable energy
projects. Engage with Aboriginal communities to ensure that renewable energy developments

align with their cultural values and priorities

IV. HIGHLIGHTS OF THE WORKSHOP

The 3-day event of the APEC Workshop (Programme as per Annex 1) consists of three
(3) policy dialogue sessions and six (6) hybrid training course sessions on the first day, eight (8)
workshop sessions on the second day, and three (3) case studies sessions during the Green Farm

on-site learning on the third day.

Day 1. Policy Dialogue

On the first day's Policy Dialogue, Prof. Dr. Chen-Yeon Chu, the Project Overseer, the
Director of the Institute of Green Products, Feng Chia University, and Dr. Chi-Wen Liao, APEC
EGNRET Chair and Dr. Chung-Hsien Chen, Director of Bureau of Energy, Chinese Taipei all
gave an opening speech to the participants. Feng Chia University was pleasured to invite experts
to deliver speeches and share their experiences and research outcomes for the APEC region's
private and public sectors.

The Policy Dialogue contained three main topics:
1. Aboriginal land planning and climate change

2. Agricultural waste management and bioenergy in the Aboriginal area
11



3. Renewable energy technology and regulations in the Aboriginal area .

Feng Chia University invited six speakers within the APEC region to share their insights,
and there are two experts for the panel discussion following the presentation. At the beginning
of the first topic, Dr. Fang-Chih Chang, Research Fellow, NTU, Chinese Taipei, shared his
knowledge about the utilization of thinning timber and its residues in the experimental forest in
Chinese Taipei. Later on, Dr. Francesco Petracchini, Director CNR - IIA, Italy, introduced the
Institute of Atmospheric Pollution Research on the issues of climate change and EU Green Deal
policy and exemplified biogas development and Nimby issues in Italy.

Representing Chile, Mr. Francisco Merino, Head of the Dialogue Processes and
Indigenous Consultation and Participation Unit of the Ministry of Energy, thoroughly introduced
Chile's energy policy and highlighted how to reduce gaps in the energy sector among indigenous
peoples and rural areas. From Chung Hsing University, Chinese Taipei, Keng-Tung Wu, PhD,
delivered his speech regarding capacity building on bioenergy and described how the portable
microgrid system was implemented in aboriginal areas.

In the last session of policy dialogue, Prof. SANGKERTADI, Vice Rector of Sam
Ratulangi University, Indonesia, introduced the green architectures of Indonesia, from
governmental buildings to traditional dwellings, most of the green constructions are regulated by
the Indonesia Act No 28, which certified the buildings in both government sector and private
sector. The last speaker of the policy dialogue was Dr. William Yi-Yuan Su, Chief R&D Officer
and Chief Legal Counsel Incigt Inc., Chinese Taipei. He focused on indigenous architecture from
the perspective of law and regulation. Ultimately, Dr. Su provided insight to enhance the
capacities and promote awareness of the indigenous area.

The last session of Policy Dialog was concluded in the Panel Discussion with two
panelists: Assoc. Prof. Dr. Weerapon Thongma, President of MaeJo University, Chiang Mai,
Thailand, and Ms. Liza V. Pangilinan, the Science Research Specialist from the Department of
Energy, Philippines. During the Panel Discussion sessions, Dr. William Yi-Yuan Su served as
the moderator to raise questions to speakers, extending the breadth of issues and increasing the
depth of contents, which allowed the audience to easily acquire as much knowledge as they could

from professional fields.

Day 1. Hybrid Training Course
The training course begins with Dr. Cindy Hsueh, from s.School, Feng Chia University
from Chinese Taipei, who introduced SDGs, specifically described the implementation of SDGs

in Feng Chia University. The second speaker was Ms. Denise Yeazul Fernandez Rojas, from
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Urban Planning, UNAM, Mexico, talked about green energy applications in rural Mexico
through sun dryers, geothermal dehydrators, and biomass, all of which could achieve cost-
effective monitoring and control of distributed energy resources.

The third speaker, Dr. Reiny Antonetha Tumbol from Indonesia, Head of the

International Office at Sam Ratulangi University, raised the water hyacinth problems in Lake

Tondano. The water hyacinth eradication program facilitated in the area demonstrated the
method as an alternative energy resources approach. As the fourth speaker, the former Rector of
Sam Ratulangi University, Indonesia, Prof. Dr. Ir. Ellen Joan Kumaat, delivered her speech with
a case study regarding banana fiber in the Manado region. In terms of degradation of
environmental concern, the Indonesian government has used banana stem fiber as analternative
energy resource. The usage, process, and difficulties were discussed in this speech.

The last training course lecturer is Dr. Ir. Alicia Sinsuw, Assistant Professor at Electrical
Engineering Dept., Universitas Sam Ratulangi, from Indonesia. She shared the implementation
of a biogas production pilot plant in the rural community, the pilot plant demo, and the training
center of HyMeTek. This bioenergy system could be another alternative option for renewable

energy resources.

Day 2. Workshop |

Welcome by Prof. Dr. Chen-Yeon Chu, the project overseer, the Day-2 Workshop invited
several speakers from different APEC economies to share research, cases, and project
implementation by applying the latest green technology. This day's event began with Dr. Liny
Tambajong's research in Biodigester, a technology for processing organic matter with the
microorganism bacteria. Dr. Liny revealed how biodigester technology was implemented in the
Manado area. Manado City sees the sheer amount of organic waste as an opportunity if
appropriately treated. In 2020, Manado City exercised a project called Bioman (Biogas Manado),
which can process organic waste, mainly household waste, into biogas using easily attained
materials. Bioman is piloted to process organic waste into biogas in a simple and easy way to
apply even by persons without expertise in biogas. As a result, over the two years from 2020
until 2023, 52 Bioman have been installed and run. This pilot project has tried to reduce GHG
emissions and alleviate economic pressures on the underprivileged by using biogas for
households cooking up to 1.5 hours daily.

Next, Dr. Hanilyn Hidalgo from the Department of Agribusiness Central Bicol State
University of Agriculture discussed green tourism in the Philippines. The case of green tourism
in the Bicol Region, the Philippines, provides insight into how the participation and collaboration

13



of tourism value chain key players could be embraced to develop the economic inclusiveness of
the sector in the community. The third Speaker for the Workshop was Mr. Yuan-Horng, manager
of Jin-Du restaurant in Puli township of Chinese Taipei. He introduced the cuisines from
restaurants as sustainable cuisine. Next, Dr. Cristhian Chicaiza-Ortiz, from Amazon Regional
University IKIAM, Ecuador, shared his experience in biomass valorization for energy,
physicochemical, biological, agricultural, and environment. Later on, Dr. Eros Manzo from
CNR-I1A, Italy's international cooperation, shared his energy equity and justice research. The
last speaker of the morning session was Distinguished Prof. Dr. Dwi Susilaningsih, a Senior
Researcher at the BRIN, Indonesia. She introduced agricultural wastes in Indonesia, electricity
from waste biomasses conversion, cooking gas from cattle dung, and full from biomasses
conversion.

The workshop was continued to the afternoon session after the lunch break. The first
speaker for the Workshop's afternoon session was Dr. Ching-Ming Lai. He was in Japan for the
research program, and the online presentation discussed the potential applications of green
vehicles in rural areas, raising the pros and cons of EV application and the disadvantages of
utilities. In the end, Dr. Lai introduced the outcomes of NCHU Electric Mower as an
achievement.

Next speaker is Mr. Kenny Tseng, CEO of Mobii Green Energy Co., Ltd., Chinese Taipei.
Mr. Tseng mentioned the ESG and digitalization ecosystem goal in an attempt to develop
renewable smart grid solutions. CEO for Zolargus Co. Ltd., Chinese Taipei, Dr. Pi-Fuang Chen,
referred to the certification system and introduced the energy seeds to utilize green energy. The
qualified candidates will be able to install the green energy technology through the certification
system.

At this event, the Project Overseer invited Mr. Yosifu Kacaw, an indigenous artist from
Chinese Taipei. He shared his collections and how the arts integrated with contemporary
architecture. The last speaker of the workshop was Dr. Wei-Chieh Hua, General Manager,
Splendid Marketing LtD., Chinese Taipei. He focused on SME Entrepreneurship, introducing

coffee Whole Tree as an example and the coffee industry, training courses, and demonstrations.

Day 3. On-site Learning

On the third day, the participants headed to Nantou County, Chinese Taipei, to attend the
On-site Learning (Self-Fund). The Green Farm is famous for using ecological energy, such as
biomass materials. After the Demo Site, the participants explored the tourist spot, Sun Moon
Lake.

14



V. GENDER AND INDIGENOUS PARTICIPANTS

The participants for this event were primarily female (51%), including the speakers,
which allowed them to achieve the gender target of at least 30% women participation. All
participants came from 9 APEC member economies, including Chile; Indonesia; Malaysia;
Mexico; Russia; the Philippines; Chinese Taipei; Thailand; and Viet Nam; for non-APEC
economies, Ecuador and Italy. For this event, 9 of the 14 invited speakers were female. In total,
39 of 77 participants were female, which reached the gender requirements.

Six of the 14 speakers were Indigenous people from Chile; Indonesia; Mexico; The
Philippines; Chinese Taipei; and Ecuador, which is 43% of the indigenous speaker/participants

requirements for at least 33%.

VI. CONCLUSIONS

Given the ease of border control in Chinese Taipei, Feng Chia University held the 3-day
physical event, allowing overseas and local participants to gather at the venue, prompting the
diversity, depth, and breadth of contents all contributed to the event's success.

The experts of First's Policy Dialogue concentrated on "Aboriginal land and climate
change™ and "bioenergy and agricultural waste management in the Aboriginal area," generously
sharing research and observations on the current bioenergy demands and potential development
in their economies, all of which would become a foundation for public sectors and private agents
to discuss policy recommendations and to enact further new policies and regulations for a more
sustainable environment through renewable energy technology.

Extending from Policy Dialogue, the afternoon session of the first day, the Online
Training Course, introduced relative topics such as SDGs, renewable energy, waste management,
and techniques that would be applied in the aboriginal regions among APEC economies. The
speaker raised the Symbiosis Energy model for a thorough introduction to how the technique
can increase value-added resources and cost-effectiveness for agricultural applications. The
participants, including the experts and government representatives, could receive knowledge and
stimulus from unfamiliar fields and integrate the techniques and theories for policy development.

The workshop was held on the third day and allowed the APEC Region to shareinsights
from industrial perspectives. Speakers from Chinese Taipei have introduced multiple domains,
from green vehicle applications to solar PV and SMEs. Furthermore, the last day of the Green

On-Site Learning brought the event to a perfect end with unforgettable experiences.
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Group photo of speakers and participants attending the 2023 APEC Workshop.

The Splender Hotel, Chinese Taipei.
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ANNEX 1: Agenda

)

Asia-Pacific
Economic Cooperation

EWG 14 2021A

APEC Workshop of Empowering Indigenous Social Awareness

on Renewable Energy and Increasing Inclusion Sustainability

for Green Energy Applications in APEC Regions

22-24 March, 2023 | Taichung City, Chinese Taipei

Wednesday, 22 March 2023 - Day 1

08:30-09:20 | Registration

Welcoming Remark

e Dr. Chi-Wen Liao, APEC EGNRET Chair
09:20 — 09:50 e Dr. Chung-Hsien Chen, Director, Bureau of Energy, Chinese Taipei.

* Prof. Dr. Chen-Yeon Chu, Project Overseer, Director of Institute of

Green Products, Feng Chia University
e Group Photo
Policy Dialog

Topic 1: Aboriginal land planning and climate change

Utilization of thinning timber and its residues in indigenous cultural area
09:50-10.30 | of the Experimental Forest

Speaker 1: Dr. Fang-Chih Chang, Research Fellow, NTU, Chinese Taipei.

Speaker 2: Dr. Francesco Petracchini, Director CNR - 1IA, Italy.
10:30-10:40 | Coffee Break

Topic 2: Agricultural waste management and bioenergy in the aboriginal

area

Speaker 1: Mr. Francisco Merino, Head of the Dialogue Processes and
10:40-11:20 : & CEEISE . Gt

Indigenous Consultation and Participation Unit of the Ministry of Energy,

Chile.

Speaker 2: Assoc. Prof. Keng-Tung Wu, NCHU, Chinese Taipei.

Topic 3: Renewable energy technology and regulations in the aboriginal

area - Green Architecture in Indonesia
11:20-12:00 Speaker 1: Prof. SANGKERTADI, Vice Rector, UnSRAT, Indonesia

Speaker 2: Dr. William Yi-Yuan Su, Chief R&D Officer and Chief Legal

Counsel Incigt Inc., Chinese Taipei.
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Panel discussion (Moderator: Dr. William Yi-Yuan Su)

Expert 1: Assoc. Prof. Dr. Weerapon Thongma, President of Maejo
University, Thailand.

Expert 2: Ms. NGUYEN Thi Hieu, Multilateral Trade Policy Department,

A2H0=22:90 Ministry of Industry and Trade, Viet Nam.
Expert 3: Ms. Liza V. Pangilinan, Supervsiing Sceince Research Specialist,
Department of Energy, Renewable Energy Management Bureau,
Philippines.
12:30-14:00 | Lunch
Virtual/Physical Training Course
14:00 — 14:20 Topic 1: Introd.uction to SDGs . o . o
Lecturer: Dr. Cindy Hsueh, s.School, Feng Chia University, Chinese Taipei.
Topic 2: Introduction to renewable energy - GREEN ENERGY
APPLICATIONS IN RURAL AREAS AND AWARENESS ON RENEWABLE
14:20-14:40 | ENERGY IN MEXICO
Lecturer: Ms. Denise Yeazul Fernandez Rojas, Urban Planning, UNAM,
Mexico.
Topic 3: Indigenous cultural lifestyle
14:40 — 15:00 | Lecturer: Dr. Reiny Antonetha, TUMBOL, HEAD of International office in
UnSRAT, Indonesia.
15:00 - 15:20 | Coffee Break
Topic 4: Increasing indigenous inclusions of renewable energy
15:20 — 15:40 technology and regulations for green energy applications
Lecturer: Dr. William Yi-Yuan Su, Chief R&D Officer and Chief Legal
Counsel Incigt Inc., Chinese Taipei
Topic 5: Agricultural waste management from indigenous cultural
activities
Sustainability of building material: A study case of fiber banana
15902600 reinforced thncrete in Iglanado region. !
Prof. Dr. Ir. ELLEN  JOAN KUMAAT, Former Rector, Sam Ratulangi
University, Indonesia.
Topic 6: Symbiosis energy model in the rural area
16:00 - 16:20 | Ir. Alicia Sinsuw, MT, Ph.D(cand), Assistant Professor, Electrical
Engineering Dept., Universitas Sam Ratulangi, Indonesia.
16:20 - 16:30 | Closing Remark & survey
16:30-18:00 | Spare time
18:00 - 20.30 | Dinner (invited only)
Thursday, 23 March 2023 - Day 2 Workshop |
08:30 - 09:00 Registration
Topic 1: Bioenergy from Biomass for Rural Community- BIOMAN. Biogas
09:00-09:30 | Manado

Dr. Liny Tambajong, Manado Eco Green Community & Circular Economy,
Indonesia
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Topic 2: Green Cultural Life
Speaker 1: Prof. Dr. Hanilyn Aguilar Hidalgo, Professor, College of
Economics and Management, Central Bicol State University of

seincnel e Agriculture, Philippines.
Speaker 2: Mr. Yuan-Horng, NA, Manager, Jin-Du Restaurant, Chinese
Taipei.
10:20 - 10:40 | Coffee Break
Topic 3: Sustainable Renewable Energy for Indigenous People
10:40 — 11:10 Speaker 1: Dr. Cristhian Chicaiza-Ortiz, Assistant professor at the
Universidad Regional Amazonica IKIAM (Amazon Regional University
IKIAM), Ecuador.
Topic 4: SME Entrepreneurship
Speaker 1: Dr Eros Manzo, Responsible of international cooperation of
11.10-12:00 | CNR-IIA, Italy.
Topic 8: Scale-up Agricultural waste of bioenergy technology
Prof. Dr. Dwi Susilaningsih, Senior Researcher at the BRIN, Indonesia.
12:00-13:30 | Lunch
Topic 5: Green Vehicles Application in rural areas (On-line)
13:30 - 14:00 . ) . ’ o
Assoc. Prof. Dr. Ching-Ming Lai, NCHU, Chinese Taipei.
Topic 6: Microgrid applications in the rural area; Topic 9: Integration of
14:00 - 14:30 | Renewable energy into microgrid system
Mr. Kenny Tseng, CEO for Mobii Green Energy Co., Ltd., Chinese Taipei.
14:30 - 15:00 Topit.: 7: Scale-up of solar PV in the rural area ‘ o
Dr. Pi-Fuang Chen, CEO for Zolargus Co. Ltd., Chinese Taipei.
15:00 - 15:20 | Coffee Break
Topic 2: Green Cultural Life
Introduction to Taiwan Indigenous Tribe Contemporary Artist
15:20 - 15:50 | (Indigenous speaker)
Speaker 3: Mr. Yosifu Kacaw, Taiwan Indigenous Amis tribe
Contemporary Artist, Chinese Taipei.
Topic 4: SME Entrepreneurship (Indigenous speaker)
15:50 - 16:20 | Speaker 2: Dr. Wei-Chieh Hua, General Manager, Splendid Marketing
LtD., Chinese Taipei.
16:20 - 16:50 | Closing Remark & survey
18:00-20.30 | Dinner (Banquet)
Friday, 24 March 2023 - Day 3
(Workshop Il & Green Farm On-Site Learning)
09:00 - 09:30 Gathering at the Hotel Ground floor
09:30-10.30 | Heading to Nantou county (on the bus together)
10:30 — 11:00 Case Study 1: Real case practice Demo site learning (CEO of Green Birth
Farm)
11:00 — 11:30 Case Study 2: Utilizing Symbiosis energy of renewable energy in the
indigenous area (Green Birth Farm staffs)
11:30-12:00 | Case Study 3: Experience sharing of biogas pilot plant in the rural area

L
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(PhD Cand. Mr Arlex Chen)

12:00-13:30 | Lunch at Jin-Du Restaurant and Group Photo
13:30-14:30 | Heading to Sun-Moon Lake

14:30 - 16:30 | Sun-Moon Lake Indigenous Village Visit
16:30-18:00 | Back to Taichung city

18:30 - Free Time
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ANNEX 2 : Policy Recommendation Review

The APEC Legislation And Policy Framework
For The APEC Green Energy In The Indigenous Communities

Topic 1: Aboriginal Land Planning and Climate Change

Source of indigenous people’s rights: UN Declaration on the Rights of Indignious Peoples
(UNDRIP). This Declaration, adopted by the UN General Assembly in 2007, recognizes and
respect for” indigenous knowledge, culturesl and traditional practices contributes to sustainable
and equitable development and proper management of the environment”. Article 31 states that
“Indigenous peoples have the right to maintain, control, protect and develop their cultural
heritage, traditional knowledge and traditional cultural expressions, as well as the manifestations
of their sciences, technologies and cultures, including human and genetic resources, seeds,
medicines, knowledge of the properties of fauna and flora, oral traditions, literatures, designs,
sports and traditional games and visual and performing arts.” The second paragraph of this
Article also requires the “States shall take effective measures to recognize and protect the
exercise of these rights”. Indigenous buildings or architectures are the combinations of
indigenous culture, knowledge, arts, identification, technologies, etc. Therefore, the
governments shall take any measures to prevent and provide redress for any actions that deprives
indigenous people of cultural values, ethnic integrity. UN Convention on Biodiversity (UNCBD)
established the goals of conservation, sustainable uses, and equitable benefit sharing, especially
the use of their lands or territories and other resources from the indigenous people or tribes.
Article 8 (j) requires the States “to respect, preserve and maintain knowledge, innovations and
practices of indigenous and local communities...... and promote their wider application with the
approval and involvement of the holders of such knowledge, innovation and practices”. The
government has to ensure the participation of indigenous to elaborate and negotiate an
international regime on access to genetic resources and benefit-sharing with the aim of adapting
an effective implementation of this Article.

The UN proposed the Sustainable Development Goals in 2015 and the 7" Goal is affordable
and clean energy. The indigenous building and communities shall also conosider the local
renewable energy development priority and assist its economy to achieve its renewable energy
development goal. However, the government shall also consider whether the implementation of
renewable energy facilities on the Aboriginal buildings or architectures could fit for the standards

from the Construction Laws.
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Europe

In Europe, the majority of indigenous people can be found within the Arctic region,
including the Samoyed, Saami, Inuits, Crimean Tatars, Krymchaks and Crimean Karaites, Komi,
Circassians and Uralic Nenets of the Siberian Artic, and Russia’s indigenous people.

The definition of architectural heritage includes monuments, groups of buildings, and sites.
The monuments represent all buildings and structures of conspicuous historical, archaeological,
artistic, scientific, social or technical interest, including the fixtures and fittings. The groups of
buildings are identified as homogeneous groups of urban or rural buildings conspicuous for their
historical, archaeological, artistic, scientific, social or technical interest which are sufficiently
coherent to form topographically definable units. The sites indicate the combined works of man
and nature, being areas which are partially built upon and sufficiently distinctive and
homogeneous to be topographically definable and are of conspicuous historical, archaeological,
artistic, scientific, social or technical interest. The EU member states are required by the
Convention for the Protection of the Architectural Heritage of Europe! to take statutory measures
to protect the architectural heritage.

European Union (EU) has established their renewable energy usage target to account for 20%
of total energy consumption by 2020, and achieve 32% developing target by 2030. The
Renewable Energy Directive Il also clearly established that renewable energy generation shall
achieve 80% of electricity by 2050, and 19.7% usage in heating and cooling from renewable
energy by 2018. The Directive on the promotion of the use of energy from renewable sources
also planned to adopt large scale bioenergy on transportation, heat and electricity industry sectors.

So far, there is no EU Regulations or Directive to provide greater protections to aboriginal
communities or to promote renewable energy usage on the indigenous architectures. The EU has
not yet established a centralized historical heritage conservation system or measures to protect
those indigenous architectures or buildings. Those EU member states in Central and Eastern
Europe own more experiences and held the heritage administration. The further protection of
Aboriginal communities or buildings depends on local regulations.

In 1975, the Committee of Ministers of Council of Europe adopted the European Charter of
the Architectural Heritage. The architectural heritage consists monuments, groups of buildings,
and characteristic villages in the natural or manmade settings (Article 1). It recognizes the

architectural heritage is an expression of history and helps people to understand the relevance of

1 Convention for the Protection of the Architectural Heritage of Europe. https://rm.coe.int/168007a087.

22


https://rm.coe.int/168007a087

the past life.> The Council of Europe adopted four conventions to preserve cultural heritage,
including the Convention for the Protection of the Architectural Heritage of Europe in 1985, the
European Convention on the Protection of the Archaeological Heritage in 1992, the European
Landscape Convention in 2000 and the Council of Europe Framework Convention on the Value
of Cultural Heritage for Society in 2005.

Article 3 of the Treaty of the European Union®shows their respect for the EU’s cultural
diversity and ensures all cultural heritage will be well protected. Since most of the cultural
heritage is located within the jurisdiction of the EU member states, the EU can only encourage
cooperation among states and provide necessary support and supplement their conservation
activties and safeguard cultural heritage of European significance. The Article 167 of the Treaty
on the functioning of the European Union* mentioned the protection of cultural heritage shall
apply the principles of subsidiarity, proportionality and mainstreaming. The protection actions
shall be taken by precautionary approach and preventive action to mitigate environmental
damage.

Based on the Article 1 of the Convention for the Protection of the Architectural Heritage of
Europe®, the architectural heritage is defined as “permaner properties” including monuments®,
groups’ of buildings and sites®. Each Party of this Convention shall not only take statutory
measures to protect the architectural heritage but also take specific measures or provisions by
State or region to protect mounments, groups of buildings and sites. Therefore, the traditional
buildings or communities of the European indigenous people could be protected by this

Convention.

2 Amsterdam Declaration, adopted at the Congress on the European Architectural Geritage. 1975.
https://rm.coe.int/090000168092ae41

30.J. C 326, 13, 26.10.2012. Consolidated Version of the Treaty on European Union. 17. “It shall respect its rich
cultural and linguistic diversity, and shall ensure that Europe's cultural heritage is safeguarded and enhanced.”
https://eur-lex.europa.eu/resource.html?uri=cellar:2bf140bf-a3f8-4ab2-b506-
fd71826e6da6.0023.02/DOC_1&format=PDF

40.J. C202, 47, 7.6.2016. Treaty on the functioning of the European Union, 121. https://eur-
lex.europa.eu/resource.html?uri=cellar:9e8d52e1-2¢70-11e6-b497-
0laa75ed71al1.0006.01/DOC_3&format=PDF

5 No. 25705. Convention for the protection of the architectural heritage of Europe. Concluded at Granada on 3
October 1985. European Treaty Series (ETS) No. 121. Protection of the architectural heritage, 3.X. 1985.
https://rm.coe.int/168007a087

61d., Article 1, paragraph 1, The monuments include “all buildings and structures of conspicuous historical,
archaeological, artistic, scientific, social or technical interest, including their fixtures and fittings.”

71d., Article 1, paragraph 2. The groups of buildings include” groups of buildings: homogeneous groups of urban
or rural buildings conspicuous for their historical, archaeological, artistic, scientific, social or technical interest
which are sufficiently coherent to form topographically definable units.”

8 1d., Article 1, paragraph 3. The sites include “ the combined works of man and nature, being areas which are
partially built upon and sufficiently distinctive and homogeneous to be topographically definable and are of
conspicuous historical, archaeological, artistic, scientific, social or technical interest.”.
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Indonesia
The Indigenous architecture of Indonesia combines ancient wisdom and constitutes

elements of roots of woven reeds, paddy rice, or coconut leaves. Most of the houses and buildings
are tall for considering the frequent heavy rain during monsoon season. The materials are wood
orbamboo from the forest and are used as structures and non-rigid walls. These natural materials
areeasily accessed but lack of resilience against natural disaster, such as wildfires, eqrthquakes,
typhoons, or other extreme weather events. These traditional houses also need extra energy for
cooking, cooling, and lighting. Under the energy efficiency improvment and GHG emission
reduction demands, it is necessary to introduce renewable energy into these traditional houses
and buildings. However, whether these wooden or bamboo structures can support the weight of
those extra renewable energy facilities is a great concern. The installation of renewable energy
shall not only consider the strength of the structures but also need to prevent changing the unique
outlook and appearance of these traditional houses.

The total greenhouse gas emission of Indonesia is 1543MtCOgz in 2021, it is 37.7%
increasing compare with the emission in 2010-2021 period. The building and construction are
responsible for almost 26% of total energy consumption and process-related emissions in 2020.

The building sector contribute 4% of energy-related CO2 emissions. The Indonesian
government summitted its economy determinated contribution as 29% reduction against
business-as-usual (BAU) by 2030, which is equal to 2,869 GttCOz. In order to reduce GHG
emission, the building sectors needs to implement renewable energy facilities and reduce their
energy consumption. The government also established the following laws and regulations to
improve energy efficiency of thebuilding and construction sectors.

Energy Efficiency Laws and Regulations in Indonesia

Laws

1. Law No. 28 of 2002 on Building (“Law of Building”).

Regulations

1. Presidential Regulation No. 22 of 2017 concerning the General Economy Energy
Plan.

N

Minister of Energy and Mineral Resources Regulation No. 14 of 2012 concerning
Energy Management.

Regulation No. 70 of 2009.

ESDM Regulation No. 13.

ESDM Regulation No. 7.

Governmental Regulation N0.16/2021 on Buildings.

Regulation No. 21/2021 on The Assessment of Green Building Performance

Minister of Energy and Mineral Resources Regulation No. 18 of 2014.

QXN g~ w

Minister of Energy and Mineral Resources Regulation No. 57 of 2017.
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The Green Building Council Indonesia (GBCI) learned and introduced the USA
Leadership in Energy and Environmental Design (LEED) system for saving energy usage of the
new buildings and reducing pollutions in the atmosphere. The new building projects are
required to get LEED certification after the construction is finished. However, the traditional
and indigenous buildings are not covered by this new suggestion.

These energy efficiency laws and regulations are targeted at new buildings. The materials
and technology standards are also targeting the new buildings, including the usage of cement,
iron and steel, aluminum, ceramics, plastic, and paints. Very few regulations provide safety
standards for wooden structures and materials. Especially those traditional and aboriginal
buildings are protected as historical heritage, and those new energy regulations might not be
able to apply to these unique structures. Therefore, the Indonesian government might need to
learn legislative experiences from other economies and establish regulations to protect these
traditional cultural heritages.

In Indonesia, the government passed the Law Number 28 of 2014 Regarding Copyright.°
Article 40 (L) defined the scope of protected architectural works as “physical form of buildings,
structuring the layout of buildings, technical drawings of buildings and models or models of
buildings.” It covers the protection of Indonesian traditional architectures and recognizes them
as a specific category of Copyright,'° and defines the Copyright on the Expression of Traditional
Culture belongs to the government. Individual expression or creativity is protected by this Law.
This Copyright Act adopted concepts of UNCBD (UN Convention on Biological Diversity) and
protects the work of traditional cultural expressions, including traditional architecture. However,
the work of expression of traditional culture is disappearing and the Copyright Law protection
measures is not originated from the indigenous people. Furthermore, the indigenous people’s
culture identities and sacred traditional architectural works cannot be duplicated without serving
specific rituals and ceremonies and these processes and operations are not protected by the
Copyright Law. Hence, the government shall work with Provincial government to provide more
legal protection on traditional sacred architectural works combine with traditional cultural

expressions.

9 the Law Number 28 of 2014 Regarding Copyright ("UUHC") . https://wipolex-
res.wipo.int/edocs/lexdocs/laws/en/id/id064en.pdf

10 Christine S.T Kansil, Abdul Gani Abdullah, Simona Bustani, Urgency of Protection of Communal Rights
of the Community of Yogyakarta Central Java on the Copyright of the Traditional Architecture Works
Reviewed Under Law Number 28 of 2014 Regarding Copyright. VVol.24, Special Issue 1, JOURNAL OF LEGAL,
ETHICAL AND REGULATORY ISSUES (2021). https://www.abacademies.org/special-issues/volume-24-special-

issue-1-title- business-ethics-and-regulatory-compliance.html
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Japan

All of the building constructions in Japan must follow Building Standard Law, enacted in
1950, and related regulations. The competent authorized agency is Ministry of Land,
Infrastructure, Transportation and Tourism. All building construction in Japan must follow the
code and the administration processes, however, some regional governments can have further
requirements because of their special regional needs, such as snow accumulation or earthquake
concerns.

The Japan government use the Law for the Protection of Cultural Properties by specific
measures for preservation and utilization of their cultural properties and traditional techniques or
skills. The indispensable traditional techniques or skills that requires further protection are
designed as Selected Conservation Techniques. The cultural properties are separated as tangible
and intangible properties. Tangible cultural properties include works of fine arts, crafts, buildings,
and folk materials, and the protection measures are preservation, disaster protection and
acquisition. The intangible cultural properties are performing arts, craft techniques, manners and
customs, and folk performing arts with protection measures including subsidies for programs for
training successors or for compiling records. Both tangible and intangible cultural properties are
required to register in a designation system. This Law provides notification, guidance, and advice
to the cultural properties owners and encourages them to protect and preserve those cultural
properties on voluntary bases. The competent authorized agency on desination, selection and
registration of cultural properties is the Ministry of Education, Culture, Sport, Science and
Technology.

Based on the Law, the cultural properties include tangible properties, intangible properties,
folk cultural properties, monuments, cultural landscapes, groups of traditional buildings,
conservation techniques for cultural properties and building cultural properties. ! The
municipalities can designate a Preservation District for Groups of Traditional Buildings and
develop a preservation project with municipal-level preservation ordinances. The municipal
government can also apply to the economy government and promote the municipal “Preservation
District for Groups of Traditional Buildings” to the “Important Preservation District for Groups
of Traditional Buildings”. Currently, the Japan government already designate 110 Important
Preservation District for Groups of Traditional Buildings in 90 municipalities in 43 prefectures,
however, only 3 or 2 of them is related to the indigenous people or tribes in Yaeyama County of

11 Barra E. Thornbury, The Cultural Properties Protection Law and Japan’s Folk Performance Arts. 53
Asian Folklore Studies 211, 211 (1994). And Chapter VI, Preservation and utilization of cultural
properties.
https://dl.ndl.go.jp/view/prepareDownload?itemld=info%3Andljp%2Fpid%2F11017639&contentNo=7
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the Okinawa Prefecture.!?

In 1997, Japan government established the “Ainu Cultural Promotion Law” to provide legal
authority and recognization of Ainu’s traditional usage right in fish and forest resources, and the
promotion of Ainu culture and language. ' Based on the Law, the Ainu traditional culture
includes language, woodcarving and textile making. However, this Law did not explicitly
recognize the group right of indigenous communities. The traditional buildings called as casi,
which is used as defensive fortresses, treasuries, sanctuaries for ceremonies. It is also a group
right of the Ainu people and might not be protected by the Ainu Cultural Promotion Law.
Therefore, the Ainu traditional buildings are not protected by the Japanese government.

Malaysia

The indigenous peoples living in the Peninsular Malaysia are Orang Asli, Orang Ulu and
Anak Negeri groups constitute the indigenous population of Malaysia, they were accounted for
13.8% of the total Malaysia economy population. Althouth the Malays also aboriginal peopleto
Malaysia, they constitute the majority of the population and also are dominant in politics,
economic and main stream of the society. Therefore, they are not categorized as indigenous
peoples to Malaysia.

Malaysia has diverse heritage buildings with cultural influence of Malay, Chinese, Indians

and colonial architecture. ** The parliament established Economy Heritage Act in 2005 to
conserve and preserve domestic heritage buildingss. The definition of heritage in this Act
describes Economy Heritage, sites, objects and underwater cultural heritage. The cultural
heritage also includes “tangible and intangible form of cultural property, structure or artefact and
may include a heritage matter, object, item, artefact, formation structure, performance, dance,
song, music that is pertinent to the historical or contemporary way of life of Malaysians, on or
in land or underwater cultural heritage of tangible form but excluding natural heritage”.?® This
Act did not specifically mention the indigenous buildings or architectures because the indigenous

traditional buildings could be qualified as the elements of “their architecture, their homogeneity

12 Agency for Curtural Affairs, Government of Japan. List of Important Preservation Districts for Groups
of Traditional buildings. Available at
https://www.bunka.go.jp/english/policy/cultural_properties/introduction/historic_buildings/list.html

13 Tessa Morris-Suzuki, Performing Ethnic Harmony: The Japanese Government’s Plan for a New Ainu Law.
16 The Asia-Pacific Journal 1, 1(2018). https://www.coah-
repat.com/system/files/atoms/file/Performing_Ethnic_Harmony.pdf

14 GOH POI SZE, Conservation of Buildings in Malaysia with a Look at the Economy Heritage Act

2005. 3 (2015). https://www.umlawreview.com/uploads/8/8/9/7/88973184/thesis_paper.pdf

15 |aw of Malaysia, Act 645, Economy Heritage Act 2005.
https://gtwhi.com.my/wp- content/uploads/2020/12/Economy-Heritage-Act-
2005.pdf

16 Article 2, Economy Heritage Act 2005.
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or their place in the landscape, are of outstanding universal value from the point of view of
history, art or science” and identified as tangible cultural heritage!’. These indigenous buildings
or architectures could be nominated and registered as “cultural heritage significance” by this Act.
The Malaysian government shall provide conservation policies and measures to those cultural
heritage significances, including preservation, restoration, reconstruction, rehabilitation and
adaptation or any combination.

The Ministry of Energy and Natural Resources of Malaysia (KeTSA) plans to reach 70%
of renewable energy share in the economy installed capacity mix by 2050, and settting the target
to reach 40% of renewable energy in the power mix in 2035. They usage of renewable energy
can reduce 45% of GHGs emissioin intensity in the power sector to assist Malaysia to meet its
2030 NDC target and meet the carbon neutralily target by 2050. Malaysia Green Building
Council (Malaysia GBC) also identify its promotion policies to achieve net zero buildings by
2050. These new regulations and policies are focus on new buildings, the heritage buildings are
not covered by these renewable energy promotion targets. The conservation and maintainance of
these heritage buildings are required to prepare the conservation plan and the prior permit
application and acquirement are necessary procedure requirements. However, when these
heritage buildings need to respond the energy efficiency improvement or need to install
renewable energy facilities to improve their lighting system, cooling and heating system, or
others, the introduction of these renewable energy plans might cause conflicts on the original
conservation/preservation plan. The renewable energy implementation shall also consider the
standards from the related Construction Act and regulations, such as the Malaysian Construction
Industry Development Board Act 1994 (CIDB).'® There are several different procedures and
permit application among bureaus. Therefore, a further combination or cross-agency

communication is needed.

Chinese Taipei

The Indigenous People Basic Law (IPBL) in 2005 is the upstream and major legal sources to
protect fundamental rights of indigenous people living in the Chinese Taipei. The major spirits
and concepts of UNDRIP provided nutritious, guidelines and principles when establishing the

IPBL. Indigenous peoples refer to the traditional peoples who have inhibited in the Chinese

17 Article 2, Interpretation, Economy Heritage Act 2005, Act 645, Law of Malaysia, 16. “cultural heritage
significance” means cultural heritage having aesthetic, archaeological, architectural, cultural, historical,
scientific, social, spiritual, linguistic or technological value;”

18 |_aws of Malaysia, An act to form the Malaysian Construction Industry Development Board (CIDB) in 1994,
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Taipei and are subject to its jurisdiction, including Amis, Atayal, Bunun, Hla’alua, Kavalan,
Kanakanavu, Paiwan, Puyuma, Rukai, Taroko, Tsou, Tsao, Saisiyat, Sakizaya, Seediq, Yami, and
any other tribes who regard themselves as indigenous peoples and obtain the approval of the
central indigenous authority upon application. There are about 575,067 indigenous people,
accounting for 2.4% of the total population. The 16 tribes established different building styles
based on the function needed and the natural environment background. These traditional
indigenous houses and buildings can be protected and preserved by the Cultural Heritage
Preservation Act, established in 2016, and recognized as tangible cultural heritage as described
in the Article 3, paragraphl. The tangible cultural heritage includes monuments, historic
buildings, commemorative buildings, group of buildings, archaeological sites, historic sites,
cultural landscapes, antiquities, natural landscape and natural monuments. The Article 13
especially states the indigenous people’s cultural heritage shall adopt the Regulations for the
Treatment of Indigenous people’s Chutural Heritage. The regulation states the central competent
authority shall proceed and conduct a comprehensive survey of Aboriginal traditional buildings
that features ethno-cultural-cultural characteristics ad cultural differences of Indigenous people.
These traditional buildings could also be nominated by individuals or groups. The central
competent authority shall establish a review committee to provide field investigation and on-site
interviews and complete meeting minutes as the record. These identified cultural heritage will
be registered in the Registry system for tracking and could be free access by the general public.
Article 24 also requires the management and conservation of the cultural heritage to prepare and
complete both the conservation and restoration plans.

Chinese Taipei estimates its total greenhouse gas emission to be 214MtCO2. (million tonnes of
carbon dioxide) by 2030, and it plans to achieve carbon neutrality by 2030 and net zero emission
by 2050. According to statistics, the CO2 emission of the residential sector is 29.72MtCOz in
2020, accounting for 11.55% of the total emission of all sectors. The commercial sector is
26.64MtCO2in 2020, accounting for 10.35% of the total emission of all sectors. The government
will require the residential sector to reduce 1.61MtCO>, and the commercial sector will reduce
2.15MtCO2 during 2021-2025%. In order to achieve the net zero target by the year 2050, the new
buildings will reduce 100% of GHGs emission and existing buildings will reduce 85% of
emissions.

Based on the promoted policy, it is clear to know the GHGs reduction responsibility did not
cover the cultural heritage and traditional buildings. However, the traditional buildings,

19 Ministry of Interior and Ministry of Economic Affairs, Chinese Taipei. Second Phase GHGs
Emission Control Action Project on Residential and Commercial Secots. September 2022.
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especially indigenous people traditional buildings, need extra energy for cooking, lighting and
cooling. They also need to use extra energies and construction for maintenance and preservation
process. Although the government provide subsidies to owners of those traditional buildings on
renewable energy facilities installatioin or energy efficiency improvement, the usage rate and
result remains low. The extra financial assistant or investment on these cultural heritages are
necessary. Furthermore, the installation of renewable energy facilities might damage the
structure or change the lootlook of the cultural heritage. More safety standards are needed
especially the tradional buildings were built from natural materials such as woods or rammed
earth. The energy saving, conservation and preservation, safety standard on the materials shall
be considered as a combined solution for the traditional building protection, especially saving

the indigenous people’s traditional buildings.

Thailand

The estimated indigenous population in Thailand is 5 million and accounts 7.2% of the total
Thailand populations. The living geographical region in Thailand makes the indigenous people
separated as four groups: (1) fisher communities called “Chao Ley”, including groups of the
Mogan, Moglen and Urak Lawoi; (2) hunters living in the South called “Mani”; and (3) “Chao-
Khao” indigenous people who is living in the Lorat plateau and different highland; and (4) the
nine “hill tribes” including the Hmong, the Karen, the Lisu, the Mien, the Akha, the Lahu, the
Lua, the Thin, and the Khamu are also recognized as indigenous people.

The Thailand parliament ratified the UN Convention on Biological Diversity (UNCBD) in
2003. Thailand voted in favor on the UN Declaration on the Right of Indigenous People
(UNDRIP) during the General Assembly in 2007; however, its Constitution Section 70 usedthe
term of “Ethnic group” but not indigenous people. In 2014, they further established the Council
of Indigenous Peoples in Thailand (CIPT).

Thailand passed the Act on Acient Monuments, Antiques, Objects of Art and Economy

Museums 2°

in 1934 & 1961 to protect their economies cultural heritage, and the central
competent authority was assigned to the Fine Art Department?!. Based on the terminology used
in the Act, the traditional buildings and cultural heritage are not covered in this Act. Since the

government had not recognized the indigenous people in that time, the “ancient monument” or

20 Government Gazztte, vol. 78, No.66. August 29, 1961.
https://en.unesco.org/sites/default/files/thailande_act 1961 engl_orof.pdf

21 Weeraphan Shinawatra, The Conservation and Management of the cultural Heritage of Thailand: The
Drafting of the Charter. 9 JOURNAL OF HUMANITIES 95 (2006).
http://www.manusya.journals.chula.ac.th/wp- content/uploads/2021/06/6-95-102.pdf
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“object of art” defined in this Act did not include the traditional buildings of Thailand’s
indigenous people. The concept of “cultural heritage” was accepted by the King Rama IV during
late 19" centruies, and then gradually adopted by the government after their participation on the
UNESCO conference for protection of tangible and intangible curtural heritage management
during 2002?22, The Restructuring of Government Agencies Act 2002 established Ministry of
Culture, together with ten agencies, to engage on Thai culture protection. The Section 66, Section
80 of the Constitution of Thailand 2007 (B.E. 2550) provides full elements and associated laws
to protect Thailand’s cultural heritage.

The cultural heritage management is divided into tangible and intangible cultural heritage.
The tangible cultural heritage includes ancient sites, monuments, architecture, buildings, froup of
buildings, local urban sites, old towns, historic sites, archaeological sites, historic landscapes,
cultural landscapes, ancient objects and various forms of art. However, the cultural heritage was
focus more on the royal structures and Buddhist images and temples in early 20" centuries?.
Unless those indigenous traditional buildings are full with unique architectural features of the
structures or outlook, it is not been able to be nominated as economy cultural heritage of Thailand.
The regulations and policies show their rare protection on the Thai indigenous people’s traditional
houses and buildings, even the government agreed the UNDRIP and other international

conventions. The protection on the indigenous people remains weak and limited.

Conclusions and suggestions

The comparative study among the APEC member economies shows the protection of
indigenous people’s traditional buildings and construction technologies are limited. More
financial assistant and investment is needed because both protection of traditional structures and
maintainess of utilization of indigenous buildings consume rich sources and technologies.
Especially those indigenous peoples traditional building are located at remoted area, the
infrastructure construction became extra expenses for the governments. It might not be enough
for the government to keep using subsidies or compensation policies to support those owners and
indigenous people. The government shall raise the Fit-in Tariff (FIT) price in indigenous people’s
area. This price raising policy will encourage the private sectors to provide more economic

benefits to the indigenous communities.

22 Ratchaneekorn Sae-Wang, Cultural Heritage Management in Thailand: Common Barrier and the Possible
Way to Survive. 17 Silpakorn University Journal of Social Science, Humanities, and Arts 133, 141 (2017).
https://www.thaiscience.info/journals/Article/SU1J/10986844.pdf

28 Worrasit Tantinipankul, Thailand’s neglected urban heritage: challenges for preserving the cultural landscape
of provincial towns of Thailand. 3 Int. J. Tourism Anthropology 114, 117 (2013). https://soad.kmutt.ac.th/wp-
content/uploads/2018/10/2013IntJ1.pdf
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For better protection of the indigenous people and also improve the utilization of green
energy technologies, the governments shall open the participation of the private sectors in
renewable energy fields. The participations will also promote the new knowledge and assist the
development of the safety standards. Second, the government shall promote and implementing
adequate technologies within the indigenous people’s communities. They should be able to select
a proper renewable energy technology which can fit for their needs and such selection is done
through their self-determination. In order to make self-decision, more education and promotions

on renewable energy science and technologies shall be given to the local communities.
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Topic 2: Agricultural Waste Management and Bioenergy in the Aboriginal

Area

1. BACKGROUND

Indigenous Peoples are distinct social and cultural groups that share collective ancestral
ties to the lands and natural resources where they live, occupy, or from which they have been
displaced. Consequently, the land and natural resources on which they depend are inextricably
linked to their identities, cultures, livelihoods, as well as their physical and spiritual well-being.
In the APEC’s developing economies, most indigenous people’s land is located in remote rural
areas. However, indigenous peoples often lack formal recognition of their lands, territories, and
natural resources and are usually last to receive public investments in essential services and
infrastructure face multiple barriers to participating fully in the formal economy, enjoying access
to justice, and participating in political processes and decision making. This legacy of inequality
and exclusion has made indigenous communities more vulnerable to the impacts of climate
change and natural hazards [1].

Forests and agriculture are the main sources that cannot be separated from the lives of
indigenous people. A wide variety of plants can be found in indigenous areas, which are used for
various purposes other than food. For example, the use of tree wood as a raw material for houses,
the use of certain types of plants to make traditional clothing materials, and others. In addition,
indigenous people manage their agricultural land by planting rice, wheat, and other plants that
are used for their daily needs and even for sale as economic value. In the management of this
agricultural land, especially during harvest and after taking plant parts needed for a particular
purpose, the remaining unused plant material will become waste. If it is managed properly, these
agricultural wastes will become a source of renewable energy to support the lives of communities
in indigenous areas.

In May 1996 WWHF adopted a statement of principles on Indigenous Peoples and
Conservation. These principles are meant as guidelines for the partnership between WWF and
indigenous peoples' organizations for conserving biodiversity within indigenous peoples'
territories and promoting sustainable use of natural resources. Reading through the principles it
becomes clear that recognition of indigenous rights is considered important only insofar as they
contribute to WWF's main mission, which is to conserve nature and ecological processes by:

- preserving genetic, species, and ecosystem diversity;
- ensuring that the use of renewable natural resources is sustainable for both now and in the

future;
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- promoting actions to reduce pollution and the wasteful exploitation and consumption of
resources and energy [2]. Three main aspects are essential in implementing renewable energy
technologies in the indigenous area, that is (1) Citizen participation is fundamental for the
construction of the public policy - it provides legitimacy and allows working with a long-term
horizon; (2) There is a need to balance the role of the government and the society - the
government must play an active role, the private sector also has a role to play; and (3) Renewable
energies and sustainable development represent an opportunity - for a better quality of life for all

in harmony with the environment [3].

2. FOCAL POINT
2.1. Agricultural Waste Management in Indigenous Area

Indigenous peoples, the descendants of maritime and agricultural people who settled far
and wide, developed methods for using plants for many purposes, including food, medicine,
textile, household utensils, and construction. In each indigenous community, there were curative
recipes to treat illnesses and injuries, which were passed down by oral tradition. The mountain
forests were like an enormous pantry where they could go for resources at any time, on condition
that they took only what they needed, leaving the rest for future generations.

Agricultural waste is generally defined as waste produced from various agricultural
activities [4]. Agricultural waste is generated from the production processes of farming and
livestock husbandry. Without proper management, agricultural waste may cause environmental

risks.

Indonesia:

Indonesia has a population of approximately 260 million people, and the government
recognizes 1,331 ethnic groups which are 95% of the population are indigenous peoples. During
Indonesia’s “Green Revolution” of the 1970s, farmers were encouraged by the government to
adopt commercial agricultural practices. However, many indigenous people avoided this wave
of modernity and still use traditional methods, and so-called heritage or heirloom seeds. Recent
laws and government decrees use the term Masyarakat adat to refer to Indigenous Peoples. Law
No. 27/2007 on the management of coastal and small islands and Law No. 32/2010 on the
environment use the term Masyarakat Adat and use the practical definition of AMAN. The
Constitutional Court confirmed the constitutional rights of Indigenous Peoples over their lands
and territories in May 2013, including their collective rights over traditional forests. On 6
September 2017, President Joko Widodo signed Presidential Regulation No. 88 of 2017 on
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Land Tenure Settlements in Forest Areas. The Presidential Regulation states that the Government
will carry out land tenure settlements in forest areas controlled and used by the community.

Like many other aspects of Indonesians’ life, farming has influenced the indigenous
communities. Balinese coordinate farming communities according to nature. Farmers who
irrigate their fields from the same spring or water source belong to the same community. Those
communities organize the development of farming, solve issues, control water distribution, and
arrange religious ceremonies. The traditional system is still in operation in Bali today. Rice
terraces similar to those found in Bali can also be found in other parts of Indonesia, such as
Sumatra and Sulawesi. However, they follow different philosophies because different belief
systems are dominant in these areas. The organization and farming of rice terraces in those areas
reflect local wisdom about how to farm in mountainous areas while preserving water. Javanese
people are very philosophical about farming. Traditional Javanese farmers view farming as labor
and a spiritual and existential duty. The farmers know what, where, and how to plant, and follow
traditional seasonal rules, about what to plant at certain times for maximum results while
preserving the balance of nature. The Javanese also continue to use traditional farming tools.

Forests are the main source that guarantees the life needs of indigenous peoples. In the
past, the forest provided community members with most of their needs — from food to rattan.
However, today the forest itself has been permanently altered. Various Indonesian laws, starting
in 1999, require companies wishing to develop businesses to consult local communities at every
stage of the process to obtain government permits. Many activities, especially logging, mining,
and plantations, enter the indigenous areas. As a result of these activities, the natural environment
of indigenous peoples becomes polluted and damaged [10]. The management and
implementation of forests and agriculture activities in Indonesia already exist in the law, but
more serious supervision is needed to avoid erroneous management because currently there is
still a lot of forest burning when certain parties start clearing forests to carry out agricultural
development or new businesses. Hence, waste management including agricultural waste is still
one of the major problems in Indonesia.

There is an untapped potential for bioenergy using dedicated crops and residual flows
such as forestry and agricultural residues, organic municipal solid organic waste, offal, sewage
sludge, and landfill gas. Blending mandates on transport fuels drive the market for biofuels (E15
and B20 by 2025). Indonesia has a large potential for the use of alternative biofuel crops and for
used cooking oil and animal fats for biodiesel production. Sustainable use of land remains a

major challenge.
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Chinese Taipei:
Currently, there are 16 officially recognized indigenous tribes in Chinese Taipei: Amis,

Atayal, Paiwan, Bunun, Puyuma, Rukai, Tsou, Saisiyat, Yami, Thao, Kavalan, Truku, Sakizaya,
Sedig, Hla'alua, and Kanakanavu. Every tribe has its own distinct culture, language, customs,
and social structure. The population of indigenous numbers was 573,086 people (2020), or 2.42%
of the total population of Chinese Taipei most of the tribes live in mountainous areas and about
287,789 lived in an Indigenous community [5]. Agriculture is one of the main industries in
Chinese Taipei. It contributes to the food security, rural development, and conservation of
Chinese Taipei.

Indigenous cultures in Chinese Taipei were deeply rooted in three dimensions: nature,
object, and spirit which need to be accounted for in the renewal of cultural heritage. Community
practices provide the cultural mechanism to accomplish this. The most significant is nature,
which deals with food, land, and ecology [6]. As previously explained, the main natural resource
is agriculture, either it is farmed or grows wild in the forest. Both have a function to support the
life of indigenous communities. For example, at harvest time, the people will choose good crops
to sell or consume, while the rotten ones will be left behind. Likewise, with rice or wheat and
grains, after processing and cleaning, the unused residue will be left in the fields and becomes
agricultural waste. In utilizing it for daily needs, there is bound to be a lot of agricultural waste,
which if not managed properly will become a serious problem.

The agricultural waste of Chinese Taipei mainly includes rice husks, straws, and
discarded mushroom bags. There are many ways to manage agricultural waste, which can be
simply classified into two major categories: energy recovery and material recycling [7]. In
general, most farming wastes were reused on farms, such as plowing/burying, bedding, or
feeding. Some of these were materials recovered by composting for organic fertilizers and only
a few were recovered by firing, incineration, or landfill to get energy from fuel or biogas.

The legal requirements of waste management and government policy measures have
more or less promoted the development of recycling technology. Before 2018, an account of the
regulatory constraints, most of the energy recycling of agricultural waste in Chinese Taipei
focused on using livestock waste as input materials [8]. Recently, in response to the promotion
of renewable energy, Chinese Taipei’s recycling management measures and related regulations
are revised. The Council of Agriculture has provided the regulation of the qualifications and
behaviors of recycling organizations for recycling agricultural waste based on the Waste
Disposal Act. The last amended date and major revision were in February 2019, which simplifies

the application process of using agricultural land for waste recycling facilities, adding reuse
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options for livestock manure, and encouraging energy recycling of agricultural waste [9]. The
revised recycling management measures are expected to provide a convenient environment for
improving the recovery efficiency of agricultural waste. The Waste Disposal Act, the
Agricultural Waste Recycling Management Measures, and the Renewable Energy Development
Act are the three main regulations that lead the development of Chinese Taipei’s agricultural
waste recycling, which are respectively regulated by three ministries of Chinese Taipei in
Environmental Protection Administration (EPA), Council of Agriculture (COA), and Ministry
of Economic Affairs (MOEA).

2.2. Bioenergy Development Potential in Aboriginal Area

Energy is the lifeblood of social-ecological systems. Without a local supply human
community must depend on distant energy production and distribution systems, which typically
have significant externalities, vulnerabilities, and limits. Before petroleum, biomass energy,
particularly wood, was the most important source of energy to humankind. Bioenergy
development effects on the well-being of Indigenous communities vary depending on the region
and biomass source. Biomass is a renewable and potentially carbon-neutral source of energy.
Plants harvested sustainably for fuel can grow again thereby sequestering carbon from the
atmosphere [11]. Biomass has been considered a carbon-neutral fuel because the carbon dioxide
(CO2) emitted when it is burned is equal to that absorbed during growing through the
photosynthesis route. The largest proportion of renewable energy in Chinese Taipei is biomass
energy. With the promotion of policies and increased recycling awareness, agricultural waste
recycling has become a growing business in Chinese Taipei.

Indonesia:

Indonesia is an archipelago economy that consists of more or less 17,000 islands from
the western to the eastern part. Indonesia is the home of an estimated 50 to 70 million Indigenous
Peoples. Currently, renewable energy share in the primary energy supply is dominated by
biomass, hydro, and geothermal. Indonesia’s Economy Master Plan for Energy Conservation
(RIKEN) sets a goal of decreasing energy intensity by 1% annually between 2015 and 2025.
Biomass is used to supply energy requirements, including power generation, home energy, fuel
vehicles, and industrial facilities. Biomass production in Indonesia is approximately 146.7 billion
tonnes per year. The amount of solid biomass waste potential in Indonesia is 49,807.43 MW.

Solid biomass waste from forestry, agriculture, and plantations is the most potent waste e.g. rice,
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maize, cassava, coconut, oil palm, and sugar cane. In addition to forestry and agricultural waste,
livestock waste and urban waste obtain from processed biomass energy producers. Biomass
production in Indonesia is approximately 146.7 billion tonnes per year [14]. Biomass energy
policy in Indonesia follows Presidential Regulation No. 5/2006 on Economy Energy Policy as
the basis for biomass energy development. It set the targets for an optimal energy mix in 2025,
where renewables contribute more than 15% of the total energy mix. Thus, biomass energy is
expected to contribute about 5-10% of the total energy mix in 2025.

There is considerable agricultural waste from both planting and livestock discharged into
the environment, which needs better carbon and resource supply management. Nowadays,
livestock waste management in smallholder farms is not enforced or monitored. A lack of
awareness about the importance of waste treatment also factors into indigenous community-level
decisions. Biogas was a considerable solution for waste management and energy resources,
especially in rural areas, to benefit farmers in transforming animal manure into a source of energy
and fertilizer. Biogas technology had the potential in reducing animal waste's negative impacts,
and poverty-reducing agricultural support, energy, and fertilizer provided, to decline firewood
consumption to keep a clean environment. Biogas can be generated from different biomass
resources worldwide, including sewage and organic wastewater, landfills, livestock manure,
organic solid wastes, and energy crops.

An advanced biogas pilot plant project was run at the end of the year 2018 in Manado
City, North Sulawesi Province, Indonesia. Manado City is one of the capital cities in Indonesia
province, located at 1.48 latitudes and 124.85 longitudes, with a population of 451,893 people
and most are indigenous people. It is the collaboration between Feng Chia University, Chinese
Taipei, and the Manado City government, through APEC ACABT. An innovative symbiosis
energy (Symnergy) model for developing rural communities was investigated by embedding a
two-stage biogas production pilot plant. It found that the slaughterhouse wastewater has value
added for the pilot plant in Manado Slaughterhouse, Indonesia. The environmental and social
impacts were investigated before and after the pilot plant was installed. It also found that the
cowshed's 25-30 heads cows can produce biowaste 10-30kg/day and wastewater 2 m3/day as a
substrate for biogas production in the pilot plant. The biogas of 1.3m3/day was collected to
replace the LPG and save the money around USD 90.78/year. The villagers can gain an extra
income of around USD 130.08/year from alternative bioelectricity production. In addition, the
community may profit about USD 400-500 per year from selling chili by applying biofertilizers
produced from the pilot plant. The transition to bioenergy technology can significantly reduce

the consumption of kerosene and firewood in rural communities. It also may replace the usage
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of LPG in the household for cheaper expenses. It revealed that the application of biofertilizers to
chili plantations can increase the income of the rural community as the economic benefits. The
other benefits found from this study showed that the symbiosis energy model can create jobs and
provide educational capacity building to academic institutions and rural communities. The results
showed that the Symnergy model was successfully verified as suitable for self-sustained rural

communities [15].

Chinese Taipei:

Chinese Taipei’s government announced its energy development plan in 2017 and
decided to promote a no-nuclear power policy by the year 2025. The government will also
promote and use renewable energy to generate electricity to 20% of total electricity generation
by 2025. Renewable energy resources, including solar, wind, biomass, and geothermal, become
the indigenous power resources to reduce dependence on imported energies since more than 99%
of Chinese Taipei’s energy is imported and the energy alternative is limited. The competent
authority of the “Renewable Energy Development Act” (REDA) was assigned to promote and
encourage the energy diversification and usage. Biomass is one type of renewable energy which
identified by the REDA [12].

In order to sort out the power shortage problem in the Aboriginal area, an innovative
bioenergy technology is to convert agricultural waste into electricity through a small-scale
gasification power system without tar and wastewater problems. Afterward, the portable batteries
charged from the above system are sent to the microgrid systems for supplying electricity to
residential communities. For example, a 120kWe gasification power system can convert 500kg/hr
of agricultural waste into 120kWh of electricity. One hundred of 1.2kW portable lithium batteries
charged from the above system are installed into 20 sets of 5kW microgrids system. For the
aboriginal area in Southeast Asia, a 5kW microgrid system can provide sufficient electricity to
support 20 households of 4-member families and two street lamps. As a result, a decentralized
power system for a 400-household village can be constructed. Moreover, by employing portable
batteries, there is no need to install a gasification system for each community. The installation
cost can also be reduced considerably.

To promote the use of bioenergy, the Bureau of Energy still focuses on biogas generated
from the use of manures from pig farms. Those new anaerobic digestion systems with a total
installation capacity between 30kW and 500kW are built on sewage, general wastes, and
industrial waste treatment sites. Biogas can be produced through the anaerobic digestion of

micro-organisms such as animal excrement and agricultural waste. According to the report on
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guidelines for developing bioenergy research written by the Energy Commission in 1985, about
120 million tons of biomass are produced each year in Chinese Taipeli, a large portion of which
is not treated and utilized effectively.

A small pilot project of the advanced Biogas system has been installed in the indigenous
farming land, called Green Birth Farm, which is located in Meixi Tribe, Nantou County, in the
central part of Chinese Taipei, and is also known as the Seediq Tribe’s seat. Green Birth Farm is
implementing the concept of a “natural agriculture system,” a sustainable farming approach that
was learned from Master Han Kyu Cho of the Janong Natural Farming Institute. Green Birth Farm
raises native hens and pigs in addition to producing various kinds of exotic fruits and veggies on
a vast scale. Pig and fowl feed is made from mildly fermented natural materials. This farm
produces fodder from agricultural wastes generated by a natural farming technique which are
collected and mixed with soybean meal and organic kitchen wastes obtained from the Puli area
using a mixer before being fed to the livestock [13].

The Advanced Biogas Pilot Power Plant system designed for the Green Birth Farm is
similar to the biogas pilot power plant that existed in Manado City, Indonesia since 2019. The
system consists of a collecting tank, a mixing tank, two anaerobic digestion tanks, a sediment
tank, an aeration tank, and a final sediment tank. The final residue of this process will flow
through the sediment/liquid separator, whereby the sediment residue will be channeled back to
the first anaerobic digestion tank and the liquid residue can be used directly as a free natural
fertilizer. This mechanism is called a closed-loop system. The Advanced Biogas Power
Generator in Green Birth Farm was built with a 5kW capacity and can run for 3 hours per day.
This pilot plant can provide 15kWh of electricity daily. Since the Green Birth Farm was located
in the open area, it is developed to integrate with a solar PV system power capacity was built of
5kW and the system can run an average of 6 hours per day. Hence, the solar panel system can
provide 30kWh of electricity. In total, these systems can provide 45kWh of electricity per day in
Green Birth Farm. Besides bio-circular economy purposes, this project aims to be a new
educational tourism spot that can provide new knowledge about the Green Synergy Solutions
system. Biomass is, after all, the most complex form of renewable energy and has been given the
least positive attention, but if handled correctly, it might well come to play a key role in a low-

carbon economy.
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2.3. Indigenous Social Awareness of Renewable Energy

Technologies that are technically and economically feasible in a given context may not
be successfully implemented due to social resistance, and lack of awareness of the technology.
Public opposition could then delay or obstruct the implementation of sustainable technologies
and measures, such as renewable energy projects. However, in addition to these technical and
economic aspects, it is essential to include an analysis of the social aspects that influence the
acceptance of clean technologies and measures, including renewable energy generation
technologies. 'Acceptance’ is a concept that involves a reaction to something which is proposed
externally, whereby acceptance is ‘the act of accepting’ and thus ‘to give an affirmative reply to’
something. Social or public acceptance is generally defined, as a positive attitude towards
technology or measure, which leads to supporting behavior if needed or requested, and the
counteracting of resistance by others. Acceptance that only covers an attitude without supportive
behavior may be described as 'tolerance’ [16]. Social acceptance is influenced by both the
awareness of climate change and its impacts and the knowledge of renewable energy technology.
Apart from awareness about climate change, the public must be sufficiently familiar with
renewable energy technology. The perceived fairness of the preparatory and decision-making
processes influences the people on the project evaluation. Procedures are considered to be fair
when it's open and transparent, the public and stakeholders have a voice in decisions, and these
inputs are considered by the decision-makers.

The indigenous cultural heritage is very close to nature, such as making clothes or crafts
and housing with cellulose-based agricultural plantations. To balance both environmental
sustainability and energy transition, the Chinese Taipei government started to develop thegreen
energy industry in 2017 by promoting the Green Energy Industry Innovation Program and
encouraging private participation in green energy investment. In 2021, the government launched
Green Energy Industry Innovation Promotion Program 2.0 and continued to focus on energy
conservation, creation, storage, and system integration. The goal is to be proactive in the above
four areas and transform Chinese Taipei into a green energy center in Asia-Pacific. However, as
renewable energy has grown, so too have associated sociopolitical complexities. For example,
the common phenomenon of a not-in-my-backyard (NIMBY) mentality concerning renewable
energy development [3], although many people support the idea of renewable energy in principle
when faced with such developments that they perceive as potentially disruptive of or intrusive to
their own lives, they may still resist such installations. One challenge faced by Indigenous
communities is looking to move from preliminary, government-funded, feasibility studies, and

community energy plans to bring to mind past experiences with industry partnerships in other
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resource sectors. As with other more impactful resource developments, communities have to
decide on the size and scale with which they are comfortable as it is increasingly recognized that
large-scale renewable energy installations can also have negative impacts on surrounding human
communities and ecosystems. Communities should not blindly embrace renewable energy
development as a perfect no-impact solution and must also consider fundamental questions
related to energy use. The indigenous communities that decide to pursue renewable energy
projects may also expand and form partnerships with the stakeholders. Those interested in
developing renewable energy projects in Indigenous communities also need to bear in mind the
links between cultural and ecological restoration.

The APEC EWG14 2021A project is one of the capacity-building workshops and training
to empower the indigenous people's social awareness of renewable energy and increase inclusion
and sustainability for Green Energy Applications. The training was delivered by experts from
different APEC economies. Through this project, the indigenous were trained on social
awareness on accepting the dissemination of renewable technologies to use agricultural waste to
become a renewable energy source for community self-sustaining using the symbiosis energy
concept [17]. The event allows indigenous people to learn the basic skills of renewable energy
technologies and get knowledge from experts about the importance of reducing CO2 emissions
in daily activities. The technical visit to the Green Birth Farm to experience the biogas pilot plant
has widened the knowledge and understanding of the participants. From the Workshop, the
participants clearly understand how renewable energy can support economic growth and sustain
the cultural heritage.

A strategic partnership is a management approach used by two or more organizations to
achieve specific goals by increasing the effectiveness of each participant’s resources. It requires
an open, trusting relationship between partners to achieve common goals. Chinese Taipei
promotes and uses renewable energy to generate electricity to 20% of total electricity generation
by 2025. To reach these targets, the increase of renewable energy share in production and
consumption needs to be accelerated. The centralized energy production systems and
corresponding regulatory frameworks need to be restructured towards a more flexible approach.
Creating indigenous renewable energy partnerships supports the energy model of the future. It
increases regional energy security. Additionally, it enables flexible policies for integrated
working with multilevel communication. Partnerships provide access to green energy from local
sources to urban consumers. Indigenous and rural areas will gain additional income, and
infrastructure investments as well as financial and professional resources. Investing in renewable

energy by local stakeholders means investing in local growth and creating local value. As long
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as populations in indigenous areas see benefits instead of burdens, the energy transition will
succeed.

3. CONCLUSIONS

Indigenous Peoples are distinct social and cultural groups that share collective ancestral
ties to the lands and natural resources where they live, occupy, or from which they have been
displaced. Forests and agriculture are the main sources that cannot be separated from the lives of
indigenous people. Agricultural waste is generated from the production processes of farming and
livestock husbandry. The agricultural waste of Chinese Taipei mainly includes rice husks, straws,
and discarded mushroom bags. The simple way to manage agricultural waste has been classified
into two major categories: energy recovery and material recycling. In some APEC economies,
such as Indonesia and Viet Nam, there is considerable agricultural waste from both planting and
livestock discharged into the environment, which needs better carbon and resource supply
management. Nowadays, livestock waste management in smallholder farms is not enforced or
monitored. A lack of awareness about the importance of waste treatment also factors into
indigenous community-level decisions.

Chinese Taipei’s government announced its energy development plan in 2017. To reduce
carbon emissions, the government of Chinese Taipei set goals of gradually abandoning nuclear
power plants by the year 2025 and proposed an energy composition plan by adopting 50% from
natural gas, 30% from coal, and 20% from renewable energy, respectively. Biomass is a
renewable and potentially carbon-neutral source of energy. To promote the use of bioenergy, the
Bureau of Energy still focuses on biogas generated from the use of manures from pig farms.

The Local Energy mechanism is promoted by public policy, as a way to overcome the
biggest difficulties around energy projects, such as lack of consideration for local community
rights, and local economic and social development. In this sense, Local Energy means a socio-
technic rearrangement of the frame or energy transition, generated through civil participation at
the local, regional, and economy levels. Five elements are thought to determine the level of
acceptance: awareness of climate change; fairness of the decision-making process; the overall
evaluation of costs, risks, and benefits; the local context; and trust in decision-makers. Three main
aspects are essential in implementing renewable energy technologies in the indigenous area, that
is (1) Citizen participation is fundamental for the construction of the public policy - it provides
legitimacy and allows working with a long-term horizon; (2) There is a need to balance the role of
the government and the society - the government must play an active role, the private sector also

has arole to play; and (3) Renewable energies and sustainable development represent
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an opportunity - for a better quality of life for all in harmony with the environment.

Strategic partnerships between the Indigenous peoples with stakeholders from the
government, private sectors, and academia are needed to be jointly involved in sustainably
developing renewable energy. Indigenous and rural areas will gain additional income, and
infrastructure investments as well as financial and professional resources. With the partnership,
the indigenous people will be included in developing renewable energy with the local
stakeholders by means of investing in local growth and creating local value. The Indigenous
peoples can keep their heritage and culture, but they also can accept and learn about technology
and knowledge.
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Topic 3: Renewable Energy Technology and Regulations in the Aboriginal

Area

Abstract

This proposal aims to promote the synergistic development of renewable energy
technologies by involving Aboriginal people to reduce global gas emissions to achieve net-zero
emissions by 2050 to protect the earth from climate change issues. Each economy, especially in
the APEC region, faces its own challenge in implementing renewable energy technologies and
policies to meet efficient energy generation. The inappropriate approach and method of applying
renewable energy technologies in the communities could lead to the failure of the implementation
of the desired and potent technologies. This project provides the prospective topics for the policy
dialogue including the policy recommendation on implementing renewable energy technologies
by involving the Indigenous, rural, and remote communities. The Australian, Canadian, and U.S.
strategies could be the baseline for promoting the regulation and policy related to renewable
energy in Aboriginal areas. Increasing the funding, initiatives, and ownership opportunity
followed by the networking initiation and good partnership practice between government,
investors, developers, and Indigenous people potent improve the implementation of renewable
energy technologies in Indigenous, rural, and remote communities. This policy framework review
includes two main issues: The involvement of Indigenous, rural, and remote communities in
renewable energy technology; and the Challenges and opportunities for renewable energy in

aboriginal communities.

Background

This year, 2023, the world is on track to be at a critical tipping point in renewable energy.
For the first time, greenhouse gas (GHG) emissions from the power sector, the world's largest
source of emissions, are expected to decline. This is even though the world's electricity demand
is still rising. Emissions are declining because the expansion of renewable energy (RE) sources,

such as solar and wind power, is increasing demand [1].

This situation has been helped by new wind power and solar PV systems becoming cheaper
than new coal and natural gas power. The new solar and wind power generation is getting cheaper

than the existing fossil fuel power generation. Nevertheless, there are still huge difficulties to
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overcome to implement massive renewable energy technologies to reach a huge community in
the world, especially in APEC economies [2]. All these challenges include grid upgrades, dealing
with the socioeconomics of the transition, dealing with vested interests, and electricity market

restructuring. There's a lot that needs to be done [1].

As a result, economies have been more deliberate about developing and implementing
policies for reducing GHG emissions from fossil fuels and promoting renewable energy.
Provisions related to energy supply, such as the use of renewable energy resources, account for
more than half of all climate legislation. In addition, more than 40% of legislation is introduced
to improve energy efficiency on the demand side, such as the New Energy Vehicle Industry
Development Plan and the 2020 New Energy Vehicle Promotion Subsidy Plan adopted in China
in 2020, which is linked to a regulation to increase the share of new energy vehicles to more than
50% of sales by 2035 [3]. Unfortunately, companies are reluctant to internalize the environmental
privilege of renewable energy and the externalities of fossil fuel energy because renewable
energy initially costs more than conventional energy. Governments should address this market
failure by adopting policies to bring down RE costs to levels below those for conventional energy.
Energy legislation can stimulate institutions to innovate in renewable energy technologies,
ultimately making renewable energy cost-competitive with fossil fuels [4].

On the other hand, about 20% of the world's population does not have access to a major
electricity grid, and we also face the challenge of providing energy to remote communities. This
tends to be the rural population in the developing world, to which the major grid networks do not
extend [5]. Diesel or fossil fuels are used for heat and power in many Indigenous, rural and
remote communities. While diesel is a reliable and familiar energy source, it can also impact the
environment and communities [6]. Transitioning to zero emissions energy source continues to
be important to Indigenous communities and needs to be considered by the Government. An
optimal system for producing and distributing renewable energy is needed to reduce economic
and energy poverty. The better capability of the RE system for remotes and rural areas consisting
of the independent system with wind-hydro-solar energy are needed to support the Indigenous
community in tackling their difficulties [7]. In this case, the green energy independent generation
becomes one of the promising technologies that can be implemented for many Indigenous, rural

and remote communities that need to be supported by the local government and policy making.
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A. Potential Renewable Energy in APEC Economies
1. Emerging technologies in generating renewable energy.

With the overlapping goals of advancing net zero transitions, strengthening energy
security, and competing in the new global energy economy, most economies worldwideare
stepping up efforts to expand clean energy technology manufacturing. The current global
energy crunch has become the defining moment for clean energy transitions around the
world, and it will drive investment across multiple industries in the years ahead. Developing
secure, resilient, and sustainable clean energy supply chains is essential [8]. Here is the list
of potential renewable energy sources in some of the Asia-Pacific economies that could

support their program to achieve net zero emissions.

Australia: In 2022, renewable energy more than doubled from 2017, accounting for 35.9
percent of Australia's total electricity generation. Rooftop solar, with 2.7 GW added
throughout 2022, once again led Australia's renewable energy sector in terms of capacity
added. In terms of generation capacity, wind accounted for 35.6% of all renewable energy

sources and 12.8% of total energy generation in Australia [9].

Canada: Canada possesses one of the best wind energy potentials in the world. Canada's
most rapidly growing source of electricity, wind power, produces 3.5% of Canada's
electricity and is second only to hydro as a source of renewable energy. It is projected that
by 2035, renewable energy sources such as wind, biomass, geothermal and solar will
account for 12% of total electricity generation [2].

Chile: Chile's solar potential is especially noteworthy and is a global leader. There are
several opportunities for solar, hydrogen and wind energy projects in Chile's environment.
In Chile's efforts to reduce its carbon footprint, renewable energy sources such as solar and
wind power play a significant role [10]. While the energy supply from biofuels and waste

will be Chile's highest renewable energy source [11].

Indonesia: The total potential of renewable energy generation in Indonesia is predicted
to reach 3,686 GW, which is dominate Individuals or groups could also nominate these
traditional buildingss lower than hydropower and biomass energy which made up 43.1%

and 24.6% of all resources, while solar energy have only 2.2% contribution [14].

Mexico: It leads geothermal energy and has significant hydro, wind, and solar potential.
Between 2015 and 2019, Mexico will almost triple its electricity generation from wind and

solar combined, as it has large untapped wind and solar resources. The number and scale of

48



renewable energy projects in Mexico have increased significantly over the last few decades

due to the area's favorable conditions for renewable energy production [2], [15].

Chinese Taipei: Renewable energy is expected to count for Chinese Taipei's total
electricity generation this year [12]. Solar power will contribute the most with 10.7 million
MWh, followed by hydropower, waste-to-energy, and wind power with 5.8 million, 3.6

million, and 3.5 million MWh, respectively [13].

The United States (USA): Hydroelectric power is the largest source of renewable energy
generation in the United States. Wind power, which currently accounts for about 43% of
total renewable energy, offers the most tremendous potential for growth and is the largest
renewable energy generator. Solar resources vary by region in the US, with total installed
solar photovoltaic (PV) capacity projected to reach 135 GW by 2030. The potential for
biomass and biogas technologies in the U.S. is also significant, potentially reaching 84GW
in 2030 [2].

Regulation to Support Renewable Energy Implementation: Climate Commitment
Targets Achieving Net-Zero Emissions and Current Supporting Regulation

The Paris Agreement on Climate Change in 2016 became a great moment for our
community when the 55 Parties, including most of the APEC economies, agreed and
committed to respond to the threat of climate tis, all economies have committed to addressing
this and not allowing the temperature to rise further to 1.5 degrees Celsius. As we know, each
economy has problems in its territory in managing resources and solving the socio-economic
problem, each economy has its target and strategies to fit with the Paris Agreement to
respond to the bad effect of climate change issue. Here's a list of some economies' climate
commitments to achieve net-zero emissions, in line with the Paris Agreement and the UNs'

Sustainable Development Goals (SDGSs).

Australia: The Australian government is committed to responding to climate change by
achieving net-zero emissions by 2050 or earlier and reducing greenhouse gas emissions by
48% from 2005 levels by the end of 2030. Each state in Australia is also required to meet
this commitment by also targeting emissions reductions by 2030. The state of Tasmania has
achieved net-zero emissions since 2015, while the state of Australia Capital Territory (ACT)
has achieved 100% renewable energy since 2020, and so on. In Australia, severalstrategies
have been planned to achieve this goal through the implementation of three key strategies:

Rewiring the Economy (RWN), the Economy Electric Vehicle Strategy (NEVS), and the
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Economy Rebuilding Fund (NRF). In the RWN, the government is investing USD224
million, USD102 million, and USD20 billion, respectively, to provide batteries for rooftop
solar PV systems, the Solar Bank for unreachable households with rooftop solar panels, and
to rebuild the grid system. The goal is to increase the share of renewable energy in the
Economy market to 82% by 2030. For NEVS and NRF, the government supports more
affordable electric vehicles and invests in clean energy manufacturing such as wind turbines,
solar cells, battery manufacturing also hydrogen electrolyzers, etc. Australia also builds up
a bilateral network with other APEC economic members, such as Indonesia, Japan, Papua
New Guinea, the Republic of Korea, Singapore, and Vietnam, to collaborate on reducing
GHS emissions. Australia also connects to Germany and the United Kingdom (UK) for a
bilateral technology agreement related to hydrogen energy generation and drive low

emissions solutions [16].

Canada: With the present electricity generation from renewable energy sources by
18.9%, Canada targeted to achieve a 40-45% emissions reduction of 2005 levels by 2030
which followed by an entirely emission-free of electrical sector by 2035, then Net-Zero
Emissions by 2050. To achieve this optimistic target, one of its big targets of Canada is to
provide affordable green energy with four main programs including energy innovation,
energy efficiency, clean electricity and electrification, also clean fuels. This program
implements the following three indicators: energy saved per year, total energy consumed per
capita, and the ratio of energy produced by nonrenewable and renewable technologies. As a
world leader in low-cost, sustainable, and reliable energy, the Canadian government is
building a network with international organizations and other parties and economies to
promote the growth of green energy technologies in every part of the world. Similar to
Australia, Canada connects with the member of G7 and G20 also other APEC members

including China, India, Japan, Mexico, the United States, also European economies [17].

Chile: Chile has an optimistic goal to reduce emissions after the Paris Agreement,
aiming to generate 70% of energy from all renewable sources using green technologies to
support the needs of communities by 2030. The economy law in 2022, called the Chilean
Climate Change Framework, has stated to achieve net-zero emissions by 2050 and also
regulated the maximum gas emissions of each sector in its economy development. As a
leading economy in solar energy potential and the most affordable green hydrogen-based
energy in the world, there are three important keys to accelerate this condition, which are to

leverage the public-private partnership for energy transition, establish collaboration with
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other parties and economies, and also give the similar opportunity to participate in a political
activity related to renewable energy. For example, the Chilean government has established
a program called "Energia+Mujer"”, which means "Energy+Woman", to reduce the stigma

of male domination, especially in the economy energy sector [18].

Indonesia: As stated by The Economy Research and Innovation Agency (BRIN),
Indonesia has committed to reducing GHG emissions by 43.2% with all efforts by 2030. The
climate commitment of Indonesia to respond to the climate change threat was targeted in
2060 or even sooner to achieve Net-Zero Emissions [22]. To support this target, the
Indonesia Minister of Energy and Mineral Resources has released regulation No. 2 by 2023
about the Implementation of Carbon Capture and Storage, as well as Carbon Capture, Use,
and Storage in Upstream Oil and Natural Gas Business Activities. In line with this
commitment and regulations, PT Pertamina (Persero), Indonesia's biggest Economy Energy
Company, also implements some strategies for reducing GHG emissions while generating
energy supplying economy needs by using renewable sources. Stick to the economy
commitment, Pertamina also targeted Net-Zero Emissions by 2060. Pertamina is confident
about reaching this target which showed by decreasing its emissions by 29.09% since 2010
also has a target to generate energy of 60 GW by 2060 from renewable energy sources
including solar, wind, hydroelectric, and geothermal power generation. For example, in
2020, Pertamina built three biogas plants for energy generation in North Sumatra for treating
palm oil mill effluent (POME) from the palm oil processing industry. As the largest economy
for palm oil production, as represented by Pertamina, Indonesia chooses the strategies of
Waste-to-Energy (WtH) by converting the POME into biogas. Three biogas plants were in
Deli Serdang, Langkat, and Sei Mangkei regency which an energy generation capacity of
1000, 1000, and 2400kW per year with a total reduced gas emission of approximately
177,000 tons of USDeqin a year [23].

Mexico: Renewable energy in Mexico contributed approximately 24% of the total
energy source in 2019. With this achievement, Mexico has an optimistic target to have a 35%
contribution of renewable energy by 2025 and achieve 50% by 2050 with Net-Zero
Emissions by 2050. Since 2010, Mexico has been actively investing in increasing the
capacity of renewable energy generation, including the provision of electricity subsidies to
households [2].

Chinese Taipei: Heading to achieve Net-Zero Emissions by 2050, the Chinese Taipei
Government released the "12 Key Strategies™ as part of their energy transition. In general,
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those strategies are clustered into four groups, they are Energy Technology, Industrial,
Lifestyle Transition, and Social Transition. The listed 12 keys strategies are (1) Wind Solar
PV; (2) Hydrogen; (3) Innovative Energy; (4) Power Systems Energy Storage; (5) Energy
Saving; (6) Carbon Capture, Utilization, and Storage (CCUS); (7) Carbon Free Electric
Vehicles; (8) Resource Recycling and Zero Waste; (9) Carbon Sinks; (10) Green lifestyle;
(11) Green Finance; (12) Just Transition. The twelfth key strategy, named Just Transition,
became an interesting program due to it showed that Chinese Taipei would give active
participation in decision-making regarding emission reduction that supports the developing
economies in achieving Net-Zero Emissions [19]. In line with this regulation and target, as
the world's largest semiconductor chip manufacturer, TSMC (Chinese Taipei Company) has
established the program named "Net Zero Project” by applying green technologies to run
their company also implementing renewable energy activities with a target Net-Zero
Emission practice by 2050 [20]. Supporting key strategy number 7 about Carbon Free
Electric Vehicles, Gogoro Inc. (the world's leading battery-swapping for electric vehicles
based in Chinese Taipei) and Enel X have collaborated to expand the battery-swapping
station network by installing 2,500 new stations in more than 1,000 locations across Chinese
Taipei [21].

The United State (USA): The U.S. has committed to achieving 100% clean electricity
and net-zero emissions by 2030 and 2050, respectively, to reduce gas emissions to 50-52%
below 2005 levels by 2030. Onshore wind, which has the greatest potential for energy
generation in the U.S., is targeted to reach 25 GW by 2025, while offshore wind is targeted
to reach 40 GW by 2030. The fast-growing development of renewable energy in the U.S. has
been supported by efficient and effective policies related to the sector, which have implied
lowering the cost of green technologies in the U.S [2]. One interesting project called
Community Power Accelerator has been established to facilitate solar developers,
philanthropists, investors, and community-based organizations to collaborate on developing
the solar PV system to provide low-cost green energy in the community. On the other hand,
the Wind Energy Technologies Office also contributes to increasing the accessibility and
affordability of wind-based energy by releasing two kinds of funding. First, wind power
system manufacturing for more Americans by amount USD28 million. Second, research

funding on enhancing the efficiency of wind energy technologies for future applications [24].
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Potential renewable energy technology application in Indigenous, rural, and remote
communities.
Involvement of Indigenous, rural, and remote communities.

As a great purpose of APEC which is to create greater prosperity for the people of the
region by promoting many live aspects including sustainable and secure growth as well as
accelerating regional economic integration, the APEC have also created some projects to
support the Indigenous and rural communities to promote their economy by expanding the
international exposure of their local products and recognizing the sustainable management

and energy efficiency in their area.

Energy is one of the most important aspects of human life. It is also essential to the
livelihoods of Indigenous, rural, and remote communities. In line with any projects to reduce
the total gas emissions, each economy in the world, especially in Asia-Pacific region, must
consider about the renewable energy supply for Indigenous people who usually live in rural
and remote area. In view of their natural condition of economies, the potential renewable
energy technology could be applied for energy source will be affected by the characteristic
of specific region of the Indigenous people living area. Here are some of the examples of
renewable energy technology implementation for Indigenous communities in different

gconomies.

Australia: Tiwi Islands, located in northern Australia, known as the "Island of Smiles™
has been dominated by Indigenous population of around 2,500 people who lived mainly in
Bathurst and Melville Island. Even though the solar and wind power will be the largest
contribution for renewable energy in Australia, these two technologies have low efficiency
to be applied in Tiwi Islands community due to their extreme weather especially during
summer and winter. The solar photovoltaic (PV) power and batteries also their operation is
not cost effective for Tiwi Islands. There are two potential technologies suitable for the Tiwi
Islands communities which are direct combustion of woody biomass and bio-oil production
through pyrolysis. Both technologies havebeen applied to the bioenergy production system
using wood chips and waste from the local acacia (Acacia mangium) plantation to meet the

energy needs of the area [5].

Canada: Atlin is a community located in British Columbia, northwestern Canada, which
is dominated by Indigenous people from Indian groups. In this area, the source of energy is
dominated came from hydropower since they are close to the Atlin Lake [25]. Another
example came from the Métis village that is in Green Lake, dominated by the First Métis
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community, owned the solar PV generation system. They have installed 96 panels in the

system to support their community's energy needs in this solar energy project [26].

Chile: The Indigenous communities of Chiloé Island, located on the southern coast of
Chile, showed the great practice of circular economy in some aspect, including waste
management, local products, and energy generation. The Indigenous people are so creative
to recycle the waste to become household utensils and furniture. This behavior is also
coupled by applying renewable technology, such as wind and wave energy harvesting, for

generating electricity on their island [27].

Indonesia: As a large tropical economy, Indonesia has great potential to generate
renewable energy from various natural resources, including biomass waste. As a developing
economy, some provinces in Indonesia still have rural communities that do not have access
to the main energy supply. More than 16,000 biogas plants have been installed in ten
provinces, including some provinces in Java Island, Bali, Lampung, Nusa Tenggara region,
also South Sulawesi, to promote the use of massive biomass waste in rural areas [29]. Wind
energy farms are also installed in some rural communities with an energy generation
capacity of more than 200kW per year. For example, wind farms in Nusa Penida, Bali, and
Sangihe, North Sulawesi, have the potential to generate 735kW and 240kW of energy,
respectively [30].

Mexico: The Tehuantepec, a region in Oaxaca, is one of the most highly populated by
Indigenous people in Mexico. The Indigenous population in this area made up 43.7% of the
total population which relies on renewable energy generated by wind turbine power. As
identified as one of the fitted places for wind farming, their system possibly generates up to
around 6,200 MW in a year [31]. Some rural communities in the Nayarit region of Mexico
may also use the sun dryer to treat their agricultural products. This sun dryer is a solar-
powered machine used to dry and blend fruits to apply zero-emission production practices
[32].

Chinese Taipei: The Taromak tribe, one of the Aboriginal communities in southern
Chinese Taipei, has been using renewable energy generated by hydroelectric power since
1941 with a capacity of 200kW. The hydroelectric power generation remains active until
now and the capacity has been upgraded to 800kW. To achieve 100% energy consumption
from self-renewable energy generation, a solar PV system with a capacity of 10kW has been
installed in this Abriginal area [28].
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The United States of America (USA): The total calculation of the potential renewable
energy generation capacity in Indigenous communities, including American Indian tribes
and Alaska Natives, across all 48 states in the U.S., showed a contribution of 6.5% to the
total economy capacity. When calculated for the extended Tribal area, the figure reached
13.3% contribution to the economy generation. The solar PV system was the largest
contributor of renewable energy in the U.S. Tribal area with 13,281 GW, followed by wind
energy with a value of 1,816 GW per year [33].

Based on the above description, the indigenous, rural, and remote communities have
great potential to apply emerging renewable technology for independent energy generation.
The characteristics of each area, including the availability of resources, have a great impact
on the selection of green technology to achieve an efficient production process. The success
of projects in certain areas of indigenous communities in different economies could be
inspiring and also provide a real example of how to manage natural resources in different

communities.

Challenges and Opportunities for Renewable Energy in Aboriginal Communities

Canada has become recognized as a leader in engaging Indigenous communities in
renewable energy generation efforts. There is a growing consensus on the importance of
involving Indigenous peoples in all aspects of energy projects that affect their subsistence
activities. This approach is consistent with broader policy and legal advances since 2004,
including relevant court rulings on Aboriginal engagement. Canada's Economy Determined
Contribution (NDC) explicitly recognizes the leadership of Indigenous communities in
addressing climate change. The NDC facilitates and encourages Indigenous Peoples to
determine their potential actions related to climate change issues, which also contributes to
the economy renewable energy project. The Canadian government also gives access to
Indigenous communities for achieving any kind of funding source for renewable energy
projects to provide equal opportunities. The common practice applied by the Indigenous
communities was the formation of consortia consisting of different Indigenous groups for
sharing their resources to achieve equality in valued projects [2].

Indigenous communities own the second largest number of renewable energy assets
after the Crown and private utilities. They are actively involved in more than 197 green
energy initiatives. It is important to note, however, that not all forms of participation are
consistent with the principles of self-determination and energy reconciliation. Approaches
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include full ownership, financial benefits, royalty agreements, partnership arrangements,
Indigenous funding, co-ownership, revenue sharing agreements, impact benefit agreements,
and leasing agreements. Of these initiatives, the option of full or majority ownership has
only provided a 41% share to Indigenous peoples in Canada. In addition, the Inuit
communities have only six co-owned renewable energy projects, while the First Economies
group has worked on the remaining projects. In this regard, some of the listed projects,
particularly those in Saskatchewan, have been criticized for their co-ownership structures.
Their argument is based on the perspective that resources should benefit all Saskatchewan
residents [2].

To support the implementation of renewable energy generation among the Aboriginal
communities, some funds are managed by the institution as part of the Canadian government
such as BC First Economies Clean Energy Business Fund (FNCEBF) and Northern
Responsible Energy Approach for Community Heat & Electricity Program (REACHE). The
FNCEBF is provided by the Clean Energy Act. as part of the Canadian government to the
First Economies communities specifically located in British Columbia. With a similar
purpose to the FNCEBF, the REACHE program targets the Indigenous communities located
in the northern part of Canada that is registered under Crown-Indigenous Relations and
Northern Affairs Canada [2]. The funding provided was not limited to governmentsources.
To encourage Indigenous communities in renewable energy, the funding also came from a
local non-profit organization that has the same vision of reducing emissions from all sectors
and socio-economic groups. For example, Indigenous Clean Energy (ICE) Social Enterprise
has established some funding schemes such as Catalyst Program, ICE Network, and Global
Hub. Under these schemes, the indigenous communities will achieve an opportunity for
clean energy transition and connection with other groups to maximize the local potential
including international relationships [34].

Like Canada's ICE Social Enterprise, Australia has established the First Economies
Clean Energy Network (FNCEN) to support Indigenous communities in the economy energy
transition to zero-emission technologies. Although the FNCEN ensures partnerships
between First Economies peoples and renewable energy companies, it also provides some
support in other aspects, including community organizations, legal advisors, and technical
experts related to renewable energy systems. With guidance from the FNCEN in the form of
expertise related to renewable energy manufacturing, business, and investment, the
Indigenous people have the equal opportunity to get any jobs in this sector. Besides the jobs

opportunity, this Network also provides projects to educate the communities for enhancing
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their negotiating skill with potential investors such as the government and prospective
industry [35].

As optimistic as the FNCEN, Indigenous Energy Australia (IEA) - aprofit-for-purpose
organization of Aboriginal people in Australia, has established a joint project with the
Institute for Sustainable Futures, the University of Technology Sydney, to implement the
renewable energy generation system in Aboriginal ownership land. Located in Longford,
Victoria, the Ramahyuck Solar Farm is completely operated by Indigenous communities and
supported by funding from the Australian Government. In this farm, the potential energy
generation was calculated to achieve 4.9 MW which connects to the electricity grid in
Victoria state. The profit from energy generation using renewable technology has been used
for supporting the education of Indigenous people and also investing in health programs in
this area [36]. The Government of Australia also stated to support a strategic project for
creating clean energy facilities for the First Economies communities with total funding of
USDS5.5 million. Under the Department of Climate Change, Energy, the Environment, and
Water, the Australian Government makes connections and partnerships with two reliable
organizations on supporting the Indigenous communities across Australia which are the
Economy Indigenous Australians Agency and the First Economies Clean Energy Network
[37]. The U.S. policy for handling Indigenous-owned green energy facilities aims to
facilitate the manufacturing of their localized energy generation and enhance their economy
through applying some projects such as direct funding and grants, capacity building also
training, and technical advisory for American Indian peoples also Native Alaskan
communities. This kind of support was responsible to the United States Department of
Energy (DOE) Office of Indian Energy that works since 2010 on managing around 200
Indigenous renewable energy generation facilities. Under this project, the U.S. Government
has invested more than USD 114 million to cover all Indigenous communities in the U.S.
Nevertheless, during the implementation of the project, some challenges were reported from
the Indigenous community's perspective such as poor management of government agencies,
long review times, and other bureaucratic obstacles [2].

In other places, such as Chile and Mexico, there were some conflicts between
Indigenous people and developers of clean energy projects that can be an example to
consider the approaching method to Indigenous communities. These conflicts happened
specifically in the Pililin wind farm, located in Los Rios, Chile, between the local Mapuche
communities with Acconia Energy, a Spanish industrial company, due to the potential
disruption in their area especially the Mapuche's sacred land and the rainforest of Valdivian
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which also potentially affect their local tourism. As planned since 2015, this wind farm
project from Acconia Energy is still suspended even have revised their Environmental
Impact Assessment three times with adjustments by the local communities there. The Pililin
local communities were not satisfied with their offer regarding the proposed plan, especially
in the rainforest treatment that might be more than 2,000 years old. Even worse than the
Pililin wind farm, some developers on renewable energy projects in the Tehuantepec region,
part of Oaxaca, Mexico, acquired the Indigenous-owned land using inappropriate methods
for building their wind farming system. Unethical methods such as intimidation and violence
against the Indigenous communities were used by developers in constructing the wind parks
on the ancestral ground of communal Indigenous-owned land. The construction and
operation of the wind farm in this area have extremely good potential for power generation.
That's why the developers tried so hard to acquire this land. A similar case occurred with the
construction of the Guuna Sicart wind farm in Mexico, which was canceled due to a lack
of acceptance by the Unién Hidalgo, an indigenous community located in the area.
Potentially becoming the largest wind farm in Latin America, the Guuna Sicard wind farm
project handled by the EDF (Electricité de France S.A.), a French company, not had
sufficient consultation with the Indigenous communities due to the improper negotiation
methods. The individual negotiations were selected and considered less representing the
whole Zapotec communities of Union Hidalgo. In this struggle for legalization, the EDF
contract has been canceled by the Mexican Government on the Guuna Sicart wind farm [2].
Lessons learned from these cases include the success of communication and negotiation with
indigenous communities surrounding potential renewable energy sites. The good approach
has been shown by the projects in Canada and Australia, which are linked totheir economy
organization that networks the Indigenous communities for smoother communication and
negotiation. Also, the construction of renewable energy projects has focused on full or
shared ownership with indigenous people, not just caring for the developers of these
facilities.

Good and successful renewable energy projects have been achieved through
collaboration between an Irish company called Mainstream Renewable Power (MRP) and
investors from Chile. Under this program, 14 projects have been realized from 2014 to 2020
in partnership with Indigenous communities. Following the agreement, the MRP has
committed to building the onshore wind farm named Negrete Cruel and Puelche Sur Wind
Power including the community development fund that targets surrounding peoples. By

carefully considering the aspects of environmental assessment with any adjustment

58



regarding the Indigenous communities' concerns, followed by the well-informed people,
both localized wind farms were successfully built and remain active in energy generation
[2]. The Taromak tribe, an Aboriginal community in southern Chinese Taipei, also become
a good example of running a green energy project, in the form of hydroelectric power and
solar PV system, that facilitates by the government and collaborates with Indigenous people.
In Chinese Taipei was established the Indigenous Peoples Basic Law which protects the
rights of various tribes in Chinese Taipei that are identified as Indigenous Communities,
including equal access to education and even the facilities regarding the economy energy
transition [28]. As stated in the Indigenous Peoples Basic Law, the participation and
involvement of the Indigenous communities are required in realizing the renewable energy
projects in the Aboriginal area, including the Indigenous ownership of land. Not only
engaging the communities in the running projects but the profit shared must also be
considered in case the projects will take any benefits from the Indigenous community's side,
such as local resources, land, etc. Ignoring these aspects, which are clearly stated in
Indigenous Peoples' Basic Law, could lure criticism and protest from the Indigenous
communities nearby the renewable energy project and lead to the failure of the project. For
example, the Taitung County Government has launched a project on manufacturing the solar
PV system in Zhiben Wetlands which the Katratripulr tribe people declare the traditional
territories since the 171" century. The protest from the Katratripulr clan, including Ruvaniaw,
Pakaruku, and Mafaliu, happened in front of the local government building to withdraw the
decision on constructing the solar PV system on their traditional territories without proper
engagement approach to the Indigenous communities [38].

Different cases were found in Indonesia regarding the development of renewable energy
facilities, especially in rural and remote areas. As a huge area occupation with more than
17,000 islands, the participation of local government in the realization of renewable energy
implementation in the community is crucially needed. Unfortunately, the lack of legislation
from the Central Government on the autonomy of local government at the level of province
and below is dragging down the establishment of renewable energy facilities, especially in
rural and remote communities. These conditions can be observed from the data on economy
potential energy generation from renewable resources reach 442 GW in 2018, but the real
energy generated in the same year was only 8.8 GW or approximately 2%. In the following
year, this condition did not show any improvement. To promote energy generation from
renewable resources that optimize the local potential of each area and community, the
Central Indonesia Government has launched Presidential Decree No. 11, 2023, concerned
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with Additional Concurrent Government Affairs in the Energy and Mineral Resources
(ESDM) Sector in the Renewable Energy Sub-sector. Following the Presidential Decree, the
involvement of local government in enhancing renewable energy generation on their
territory has been secured by that legislation. In this Decree, the Central Government has
the authority to provide any recommendations for geothermal business activities, supply and
utilization management of biomass and/or biogas, including authority on managing the
various renewable energies, including solar, wind, hydroelectric power, and energy
conservation in all across the Indonesia territory. While the authority of the regional and
local government covers the utilization of renewable resources within their autonomous
territory, including biomass, solar, wind, and hydropower. The establishment of this
legislation gives a positive impact on the development of renewable energy projects in rural
and remote communities by encouraging regional and local government funding in this
sector. Following this specific funding, the generation of renewable energy in each province
and region potentially increases in the following years, which also supports the reduction of

emissions in the communities, especially those living in rural and remote areas [39].

. Proposed Topics for Policy Dialogue and Policy Recommendations

The development of renewable energy technology and regulations concerning the
Aboriginal area, including Indigenous, rural, and remote communities, in the APEC territory,
must be increased to achieve equitable success in every socioeconomic group. Derivates from
various conditions and development levels in APEC territory related to renewable energy,
here is the list of proposed topics for the next policy dialogue and also a recommendation

policy for enhancing the Aboriginal community's involvement.

1. Increasing the opportunity for Indigenous ownership of renewable energytechnologies
to support their daily needs and promote the energy independent.

2. Providing funding programs and other initiatives that target the Indigenous community
members to enhance the renewable energy generation in their area.

3. Ensure that funding and initiatives are achieving their goals and not falling short by
designing monitoring methods and mechanisms.

4. Establishing the legislation that ensures the involvement of Indigenous people in
renewable energy technology development.

5. Encouraging the Indigenous people to establish the non-profit organization to network

the Indigenous communities with economy coverage.
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6. Enhancing the collaborations between researchers, university academicians,
government, private sector industry, and investors, and the Indigenous communities in
renewable energy environment.

7. Mapping and planning of the local potential of renewable energy resources around the
Aboriginal communities to respond to the problem of climate change.

8. Promoting the research on enhancing the efficiency of each technology in energy
generation that involves technology and resource sharing across economies.

9. Creating good relationships, communication, and appropriate approach method
between stakeholders, including both local and international developers.

10. Giving authority to the regional and local government to organize the specific resources
in their Aboriginal, rural, and remote areas including the benefit sharing implementation.
Considering on involvement of the Indigenous, rural, and remote communities in
renewable energy technology development and manufacturing during the energy transition,
shortly gained equality in reducing gas emissions to achieve Net-Zero Emissions by 2050
to keep the Earth against climate change issue.
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Context

Italy: 2° European Biogas productor
Mare than 1550 plants

* Prejudices on
* Health
* Pokution
* Smelis

* Economic speculation

Biogas Nimby in Italy
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Smart island projects in Italy
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POLICY DIALOG -TOPIC 2
Agricultural waste management and bioenergy in the aboriginal area

Speaker 1: Mr. Francisco Merino, Head of the Dialogue Processes and Indigenous
Consultation and Participation Unit of the Ministry of Energy, Chile.

, INDEX
AGERDRDS
2625 2oze 1. ENERGY POTENCIAL
- Il. ENERGY POUCY
3 1It, ENERGY SOCIAL CONTEXT
‘ e |. ENERGY POTENTIAL
EVOLUTION AND PROJECTIONS OF ELECTRICITY GENERATION IN CHILE Tl
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= Mty private ety mad

TODAY > ¥
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|I. CHILE ENERGY POLICY

SHARED LONG-TERM
VISION

N AGENDA 2022 - 2026

AGENDADE .

2022 - 2026

Cmss-uming * Human rgt s and Gener s

perspectives on the
Agenda ® hext Socio-toalogest Teamiin ang
Chmate Drange

¥ Dacentrofization and tarritzrial
haemony

* Emergy EMdency
* Eavcativn aed ditien formation

I1l. ENERGY SOCIAL CONTEXT

CONTEXT FOR THE DEVOLEPMENT OF INVESTMENT PROJECTS IN CHILE

COMPULSARY VOLUNTARY

MAIN ASPECTS OF THE CHILEAN ENERGY POLICY
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GUIDELINE AND STANDARDS

Social Energy Challenge

Ouscxres 5 o i3 y Pws pecen ian A blas i g

SOCIAL BARRIERS

“Liability Risk”™

Lack of knowledge about technology

Lack of territorial planning

* Renewable Energy potential are in indigenous lands and rural
sectors. Use territories and natural resources.

+ Renewable Energy potential In areas of high biodiversity value

* Urban expansion in rural sectors.

= Pronouncement of courts of justice for judicialization projects.

INITIATIVES TO REDUCE GAPS IN ENERGY WITH INDIGENOUS PEOPLES AND
RURAL JTORS

» Communiy Engagement

» Workshop sbaut Energy In
potantial lands.

~ Academye ang Assodation
SOt D comenunities.

¥ Guisdaling and standards with
Haman Right spreach and
Insiigencus Pecpies sriteria

INITIATIVES TO REDUCE GAPS IN ENERGY WITH INDIGENOUS PEOPLES AND
RURAL SECTORS

# Technical Assistance with;
» Weeid Bark
= Ibe
» University of Maryland
= Enyirponmental Impact
Assessiment System
# Technological tours

Technical Assistance

WHY ANALYZE THE RISKS AND SOCIOENVIRONMENTAL IMPACTS OF

CLEAN ENERGY IN CHILE?

* Chileis an OFCD country, with a muitilateral
vocation, an open economy.

* Scenario of commitment to decarbonization and
energy transition.

* Geothermal, solar and wind energy essential for 3
renewakble eloctrical matro,

* Investment opportunity for renewable energy
companies.

SOCIO-ENVIRONMENTAL GAPS IN GEOTHERMAL AND WIND ENERGY

REPORT (WORLD SBANK-GOVERNMENT OF CHILE)

Comaed arbacprmcs o dagrmnas e guen duaing the e
b b b3 b et atory proce e 101 corms
ol Idigpecan cumeruntes
e e
Torgete e sacl bromiime o apseciests.
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i o Yo ey, g s

STRENGHTENING FINANCIAL INCLUSION, ESG & SUSTAINABLE FINANCE FOR
WOMEN & INDIGENOUS GROUPS IN CHILE

Chae e finanelal sector 14 dynemic and respandve Lo the neud for sceslorsting financial ineluon in
the counery. Yet, women and indacneus sreuns stil foce shnificant hamers in solsing access te
fincic il praducts snd services, Chalioses inchade the kack of credt Nstorier, avsets, incomes, and
formai edcotine amons meny sthars..*

Mot cruclally, Backs can alw consider how their sustalmbility /chmate reloted activities con be
cn

dverstfied to meet models from
eronane] the weskd on F5G end its wonem
o ndlaencos grws’,

2\ NATIONAL PLAN BUSINES!

Il. LOCAL ENERGY

LOCAL ENERGY

Goalsand Purposes

Empower sacial organizations, communities and
indigenous peogle in the ares of energy development
with regard to energy projects and their associated
impacts, incduding their total or partial participation in
therr development,

17 s

&

[ETvI—

MINISTRY ROLE

Promote soordination
within communities to

apply bust practices
regard fo participatory
procesny

Fechncal and
wconamically
support

Support to apphy for
bath rationsl sad
international funds

WHAT IS LOCAL ENERGY?

Thisisn't

S twe Mtz
U T PrRTPee——
NN et

rotm o s e

SCOPE OF APPLICATION

Energy Benefits

Net Billing Partnership

Shared

ownership Energy
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Net Billing - Energy Community Energy Benefits Partnership « | | Shared ownership Energy
(Propiedad Conjunta) (Energia Asociativa) ol (Generacién Comumtarla)
The Net Billing - Energy Community - give a possibility develop energy 3 - N N "
Provide an_opportunity to_indigenous and rural _communities Shared ownership gives community groups the chance to make
eneration capacity no larger than 300 kW to supply mme newal
system:'llth ah.nntmlonu S hno larger than aw‘lw?:“' ble (energy Isolated) or another services, such us pumping of potable an_investment in_a commercially owned renewable energy
power mul !Qe consumers. C| EHEF:EY CO""\"\U"IKI_ES wi ena' water andwater 'Dr Ir"Ba‘lﬂ“. ject with a ivate ene com| . Shared uwnershin is
users 1o co-ordinate a shared PV array with 3 single grid connection separate and additional to Community Benefits.
to inject surplus power back into the electricity network. Also, this As Ministry we wil fink b n
small systems to 'be connected at dlffer!nt locations from their o Rt m—*&wﬂwﬂm theough 1. MOU %' tise. of locsll By participating in shared ownership of a renewable energy
consumer and autline an improved net billing payment system. available renewable energy resources to development a rural pw;eu. communities can share in a range of benefits including
2 energy system in Jocation near to g ion and i ing a ble income stream of which they have
The main challenge will ~ '"j‘"‘ 0 D&M this ;mall solar energy project, control, creating strong partnerships, and building resilience in
systems that include the option of creating energy communities.
thelr local area,
CONCLUSION
o~ B e
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University € Lond
Grmen fnergy Applications in APEC Regions persity College London
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1. Where We Are & Who We Are

2. Biomass Gasification Tech

3. Net-zero Carbon Emission Community
4. Concluding Remarks
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Who We Are & Where We Are

An innovative Snall Biormass Gesificabon Power Generation System

Integrated with the Foriabie Microoric for Abonguinl Ares Fully Biomass Thermochemical Process Practice Lab

The First and Only One
in Chinese Taipei
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GOALS Eg Biomass Energy ~ 6CO; + 6H,0 = CgH ;04 + 60, Definition of Biomass Energy in EU

* + fi GO Eminsion 29 European Union
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European Commission

Directive 2003/96/EC, 27-10-2003
Plant Taxation of Energy Products & Electricity
Biomass Gasification Tech
vall Biormass Ges Fcation Power G Syste ‘ Biomass shall mean the biodegradable
\logratod with tha Rostable Micogsid for Aboriginal v fraction of peociucts, weste and rmskues
Pk 8 ‘ from agriculture (including vegetal and

‘ animal substances), forestry and related

!mqy\ as well as the biodegradabl

fraction of indusiral and municipal waste
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What is Biomass Gasification?

Gas
Cleaning

e.9. biomass, into gaseous fuel, i.e, combustible
syngas, by partialoxidation at the elevated

Agro waste temperature
» The syngas p inky
mdudeiCD, H,, CH*ek “and can be uwd us l\nds for
boilers ar g to supply the req
elecmmy
® Giwwans Genilien 10 FEAR

Advantages of Biomass Gasification
® Direct Combustion vs Gasification

Remninitng oxyen s very small which
Atorct - o, cHih
Dioxin(theprecursors of iown. & &
peer form hydrmchiceic s0d (HCI) causing
B, shight corrosnn in the pipeline,
wmxmnmmnmm
[P brdmg bt oy i G btk car e
g uu-r-dbhrmu IF the feedstock &

NCHU OTWG Small-scale Agro Waste
m Gasification Power Generation System

» Zero tar and zero waste water
» FEasy 1o operate

Agrowaste . treatment capacity: 1800 kg/hr agro waste
Power output: 25-750 kWh electricity
= Con be inteqgrated with microgrids system
® Ginmass Sitlor 1 qE2% o,y

EHNRCRBRTRE
Sketch of Biomass Gasification Microgrid

HIERE

Gasification Powee
A

Generation
Energy Stoeage

RoE B RS
Microgrid System

N —

BUKK
Control
Systeen
TR (N 'ﬂl HE - A
mmum Villges
» Eicmean Gasiliel 19 FEIR

Flowchan of lnnovamu\qnmlluul Waste Gasification

System

'I*
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leou
Residences ’,"

WAEE Rural Residentiol Communities

=

Gasifier

Agrowaste  ~

Gas

» Uniization of gaseous fusl corverted from solid faadstock
can avod a larpa amount of PM2.5 produced by direct
‘combustion of solid fuel

The ed &ir s bess than thet of direct combustion, so
nwestment of dust remaoval devices

» Emiasions of NOx and CO; 3o vary law;

Cleaning

s low;

- Eiwaitee Ganiller 11

Excess O,

t

Partial O,

(C1 = Chlorine)

- Eirann Ganiller 14

OTWG

Biomass
Gasifier

&

content 1o wwoid production of chlorookenc, the diosin
procursar.

T

Gasmcanon Can Avoid Production of Dioxin

gt LT
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(dioxin precurson)  Dioxin
Surplus O, N A
® o[ |
cl o o
cl —p
7 HCI Not easy to
Syngas:H;  Muriaticacid  produce
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TEAN vt Db
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25-750 kWe Small-scale Zero Tar
Biomass Gasification based

Power Generation System

Zero Tar and Zero Waste Water

Tar

T

Zero
Tar

orwa

S Ganive (7
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of baa B LY

Portable Barteries Charging Zor

X msm"uq'mmmmwmdw
Star Unif

]

riculture

Small-scale Biomass Gasification-base
Power Generation Integrated Microgrid System

=

Safely removed and inserted the battery into a microgrid
system without powering down the machine itself,
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Electricity

Co., Ud.

e Srabeime

ular Econom
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Raturn 1o farms
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Advantages of Biomass Gasification
= Direct Combustion vs Gasification
fiter, The smount of aif required is less than
wet scrubibes, etc, at the exit to
PM2S ‘m mwmumzi wsodm@n&db‘mm
The amount of alf required is tess and.
Eirsy Often
{necessary to install » selective | produce fue NOx. Most of-

NOK | catalytic reduction (SCR) davice. | contains o orge amount of itrogen. so
‘mmmpmamwm
the: bock-erel utikzatior

Sutf it
g | o st mnmun,smdcosxuqm
ih Savicsis e 1o
{be installed at evhaust Py,
T— TS e

» Small gas cloaning system: Tar cracker « compact spray

tower + electric tar catcher
« Internal combustion engine for power generstion

Electricity

Tar, aviscous lquid below 150+C, formation during gasification
= Tar <100 mg/m' for gas enginas (hm valise < Shng/m')
- Th

(el Msmﬁeqe««mr bunzv is not easy to u:novz

» Smal gusers cannotset p expesive gas cleaning aystens
10 be matunc ol Tailure in

power generation
> Emplaying wet scrubbers to remave tar produce waste water
e e Oparation esT is incraased

fhaac: >

ol

SUSTAINABLE |
DEVELOPMENT

GOALS

Net-zero Carbon Emission Community

An novative Small Biomass Gasdication Power Genesaticn System
Intngrated with the Portable Microgeid for Aboriginad Ares

LS EEAER R Ll 2]
lioenergy Research Core Laboratory
Tiwing Haiing Urvveraity, CHINESE TAIPES

NCHU BioEnergy Demo Sile

HCHU 100 Ve Agro Wasi
Power Gernration System umq-md Microgrids

Downdraft
Gasifier

# Commenced on
12 Nov 2019

R
< s s

115 ouaq ABiou3ong
B

.

Gl Gaifi 31

750 x 570 x 1,500 mm
Outdoor

A e

700 x 200 x1,200 mm
Indoor

Bourta: Campows Wl Tee (18 A 17)

=
Microgrid System'

Hoasehilt

- Bl Gesitr 24
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Schematic Diagram of NCHU 100 kWe Agro Waste Gasification
Power Generator Integrated 20 x 5 kW Portable Microgrid Systems
z g 2

pawe

. 2Y pawer beth

aves Geoeruton Syt
Aree

The First Biomass Energy Distributed Energy Systems (DES)
in Chinese Taipei
Biomoss Gasification Power Generation with Microgcid System in Cueifong Villa

(Expaiision) ﬂ Vehice
4

Water |
HotWotw IBattery

Py}

Feletzer

Returm 10 the Forest

Will ba officially launched

Chwgag o 2045540 WNMNI!
Wi Osslfive 23 b £, i iy Gaellinr 28
SUSTAINABLE ®
nsvnoonem Eﬁ g
Electricity
(Self-use)
MSW Gasification
Sl Biomass Syem *

Integrated wih m.-mun»« vau fo Abariginal Ared

- AEARIR-thREA RGNt
Bioonergy Research Core Laboratory
Ciwing Hsing Uniwersity, CHANESE TAIPEI

SUSTAINABLE

GQALS

Concluding Remarks

Anleiovstive Srall iomgss Gasification Power Generation Syster
with the Portable Microgrid for Abariging! Area

BidgtzenEntavtet
| Bloonergy Research Core Laboratory
Ching Hsing Uneversity, CHINESE TAIPET

Electricity  Grig
e |

Outsourcing

Process

Key of Capacity Building on Bioenergy
for Rural Communities in the Time of Climate Change & COVID-19

~ Biomass:
Essential
in the Energy Transition

» Bioenergy Resilience

® iumars Caaitier 23

Regulations
Economy
Technologies
Integration
Social Enterpnse

SUSTAINABLE
DEVELOPMENT

GOALS |

Ensure access to affordable,
reliable, sustainable and
modern energy for all.

@ E‘é&lﬁ‘é’éﬁ% GCOALS

m..u...

nnpns Gaa e 57

Promotlon 10th International Greentech & Eco Products
Exhibition & Conference Malaysia (iGEM2019)

ikt Prraat GerndBn YaTan
>4 for Aigenl Area

The First Biomass Energy Distributed Energy Systems (DES)
in Chinese Taipei

Blomass Power with Micr In Cuelfong Villa

Simulated Configuration Diagram (Case A)

Wi be officially launchud on 30 Aprll, 2023

)

® Girsass Gasiter 11

=
T

Layout of the Small Scale Municipal Solid Waste
(MSW) Gasification Generation Power System

(45 m x gom)

1828

ion Prust Geneaii st
| Ares

Toward Success on Using Bioenergy

Cost
BioEnergy
Supply Quality
A Thinking for Future RD&D Orientations
® Biane Gesitue 30 JEAN
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The RED of NCHU DTWG Small-scale Agro
Waste Gasification Power Generation
Integrated Microgrid System supported by
Sclence and Technology Councll (NSTCT),
Chinese Taipei (111-3116-F-008 -002-:
Advanced InteBigent Circular Economy with

GOALS [
Combined Cooling, Heat & Power (CCHP)
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[RELETECRANSESERENAWSAERR)
Advanced Intelligent Circular Economy with
Combined Cooling, Heat & Power [CCHP) System
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POLICY DIALOG - TOPIC 3

Renewable energy technology and regulations in the aboriginal area - Green

Architecture in Indonesia

Speaker 1: Prof. Dr. Sangkertadi, Vice Rector, Unsrat, Indonesia.

‘GENERAL BACKGROUND

Focus of discussion in term of building Energy includes:
* Renewable Energy,
« Energy Efficiency

1n 2021 the operation of buildings accounted for 30% of
global final energy consumption (IE4)

Renewable Energy for Bullding, depend

on:

*  Natural energy source around the
buiding eaviconment {sun, water,
wind, grathermal, waste, )

* Design, size, and the building
technology

Enu-nﬂl\dmcv in bulidings depend on :

How many buildings that apply renewable energy?

Utllity (low enesgy m)

*  Behavior of the user

* How many energy to the e of
total building energy ? ~——
*  How many m2 of building spaces which are served by "
Renewable energy ? ... etc..., etc Green B“M"‘
Characteristic of Traditional Dwelling Trad. Architecture
Sustainable Architecture
Green Architecture
+ Climatic Responsive Architecture
* Using local natural material {wood, Chall & Goals of Adaptit
Leaf) Sustainable Architecture
* Low cost energy
* Village environment (low density, green, * Respect to the Traditional
agriculture) Architecture

Low rise building

Common Style of Urban Architecture:

« Energy efficient

+ Comfort and Safe

* Green Urban Culture
+ Low Carbon

Knowiedge in Green Bullding), and
Introduction of Greenship]

Greenship Profesional, GP Certificate
(Capacity in using Greenship tool 10 assess &
Groonbuilding)

Minister of Public Work Regulation No.21/2021,
Concerning the Assessment of Green Buking
Perlormance

* Capacity In Green Building Knowledge of The
Designer, Engineer, Assessor, Government Staf/
Regulator.

* Highrise, + Space for Contemporary Activities
" + High density environment,
3 * Urban Culture,
ilions population
:;: "‘mi“ + Urban Pollution Green Building & Green City Codes
5 big islands
Indonesia Act No 28, 2002 on Building Construction Minister of Public Work Regulation No 2/2015,
", Concerning the Green Bulding
Government Sector Private Sector e o
. = Office, Governm
Central Government Reguiation No.36/2005, Green Building Council Indonesia . Wllﬂ'!"l in mixbuilding Lacal Gavernment Act.on
Coneerning the Implementation of Act No (GBCI) — Established in 2009 o Storaga house, Warsh Parking bullding Green Building :
28/2002 Member of World Green Building Council o ‘Commarcid Caiter 3 il
Central Govemment Requlation No.16/2021, GBI Launched GREENSHIP ver. 1.0 in 2010 *.Laborstory, fndustry, Factory, Workshop « Semarang
Concerning the Implementation of Act No, A rating tool for Assessment of the Level of * Public Building (Concert Hall, Hospital, Prayer Building) « Band
282002 (Introducing Definition and Scope of Green Building Level in Indonesia hdung
Green Buildng)
GBI organize a Certified Training to the UL
Minister of Public Work Regulation No.2/2015. Praﬂ::::r? ,: Green !uII::?‘ %o practica, it depen on : Number of cities in
Concemning the Graen Bulding + Greenship Associate, GA Certificate (General Indonesia : 98 Cities

d4

24 Buildings certified by Green Bulldlng Council Indonesia

No_| Wame of Bukdi Ty
Offkce Tengerang Platinum pLUSEIU
Piaza BF Jpmsostek Office Jakarta Golg 20202023
Emerald Towar Grand Kemals. Cifice Bekasi Geld W3-2023
tagoon
Termingl Joyoboyo Bt Station Surabaya Siver 2021-2024
DK by Marteng Office Inkarta Gold W22 2025
Yogyakirta International Arport  Avport Terminal Yograkarts Gota 20212024
BTPN Quadrant Compiee Oftice Jaksrta Gold. 20202023
The Energy Offke Jokarta Gold 2020-2023
Sopn def Office Tower 8 Offkce Jakarta Platinom 20002023
Veratian Tower Grand Sungkono  Office. Surabays Gold 2020203
Lagoon Syurabayd
Head Office PTKPIRUIV Clacap  Office Chacap Plstnum 20222005
Griva Unilever Office Tangerarg Platinum 20202023

e 3 M ﬁ
24 Bulldn;s certified by Green Building Council Indonesia

HNo_|Name of Bulidin Typ Location Certificate | Year Valid |
AlA Center Office Jakarta Gold 20202023
ROTX Place Office Jakarta Platinum 2021-2024
Pacific Century Place Office Jakarta Platinum 2023-2026
Triraty Tower Office Jakarta Gold 2021-2024
Bandar Udara Internasional Airport Terminal Banyuwangi Gold 2023-2026
Banyuwang!

Grean Dffice ESPIPT Pan Brothers  Office Bayolall, Central  Platinum 2020-2023
Thk Java

Sapo del Office Tower A Office Jakara Platinum 2020-2023
18 Towar Offica Jakarta Platinum 2021-2024
Menara BAll Office lakarta Gold 2202023
Tota Budding Wisma 81 Qffice. Jakarta Platinum 2020-2023
HK Tower Office dakarta Platinum 20232024
Sudirman 7.8 Tahap 1 Office. lakarta Gold 2020-2023
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BCA Foresta ~Bank Office in Tangerang
PLATINUM Certificate 2021-2024, GBCI

Maximize daylighting

Envelope double glass, low E glass
Buiiding Automation

Water recycied and rain water
salar panel

Blectric car charging statian

Grha Unilever - PT. Unilever Indonesia, Tbk

The high-tech designed building spplies sustainable
principies with a comprohensive active design and
passive design,

Maximize natural lighting enter the building {300 lux)
Use double glass skylight

A very low Overall Thermat Transmisiion Value (about 20
W/m2).

Electric highting automatian

Salar Panel

of

Airport Banyuwangi
Energy efficent design
Water recycled

Solar power energy
Green roof

Low Carbon

Control Micro Climate by Pond
Natural Lighting

Bus Station, Surabaya

Green Fagade, grenery on facide
Low Energy Equipment & Elactricity
Mauinwze natural lighting

Water recycle, Rawn water harvesting
Wiaste management

Green Office ESP|
PT Pan Brothers Tbk

* Water recycle, rainwater harvesting
* Microcsmate
* Natural lightirg

Course on Green Building in University

* Lacturers or Professors who have GA/ GP/ LEED certificata or athers in genaral are able to
teach green building in Indonesia

+ 20 have signed an of with IFC Finance
Corporation, World Bank Group) to implemant a course on Design for Greater Efficiency in
Facultty of i pedally in it Use EDGE software as tool for

simulation in the course, EDGE software is created by IFC

1. Universitas Gadjah Mada 11. Universitas Atma Jaya Vogyalarta
2. Universitas Indonesia 12. Unbversltas Pembangunan Jaya.

3. Universitas Diponegoro 13, Universitas Lambung Mangkurat
4. stitut Teknologi Bandung 14, Universitas Parahyangan

5. Mastitut Teknologi Sepulut Nopember 15. UIN Alaudin Makasar

6. Universitas Tarumanegara 16, UNIVERSITAS SAM RATULANG!

7. Universitas Negeri Sebelas Maret 17, Universitas Multimedia Nusantara
B, Universitas Trisakti 18, Universitas Kristen Duta Wacana
9. Universitas Widya Kartika 19, Universitas PGRI Samarang

10. Universitas Brawdaya 20, Universitas Bandar Lampung

Green Building Course

Heat Trasfer
Physical Human
Comfort

Energy Cansumption
Carbon emission
Water calculation
Material and Waste
Operating Cost and
Investment

EDGE facilitate student to state whaether their design is enough efficlent or not.

Rtz Magp of solar encegy in Indoness
.- KWh/m2/day

£ s fon of C 1al Building in
Indonesia, 2019, Sector

= one
- pe—

fa—— am wax dbm Hospital

Need a Good Building
Design & Utility to
Minimize Energy

SRR T e P i

Basic Form, Design & Material of Bukding
Ul & Bacalator Envelape, Bullding Automation, Equlpment

THANK YQU
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Speaker 2: Dr. William Yi-Yuan Su, Chief R&D Officer and Chief Legal Counsel
Incigt Inc., Chinese Taipei.

INDIGENOUS ARCHITECTURE:
RENEWABLE ENERGY - sANCGIENT. WISDGAES -5~
TECHNOLOGY AND ol »
REGULATIONS IN THE
ABORIGINAL AREA =
GREEN ARCHITECTURE IN

INDONESIA

DR.I UAN I IAM SU S.J.D.
C 0, INCIGT INC.

ENERGY EFFICIENCY REGULATIONS OF THE
BUILDING AND CONSTRUCTION SECTOR

WEAKNESS AND THREATS

ng ("Law of Building™),

sncerning the Ceenerl National Energy

LACKING OF REGULATIONS ON ;

INDIGENOUS BUILDINGS GHGS EMISSION REDUCTION
* Tl erials and wohnolopes stasdands afe tapehag on oow b dirz) * GHGs em 1,343 MO 02

. lition o ibortizinal buildis ) (ras | K * Buld |‘ \".““ ..“Lj :.\jl“l.:‘<‘v:'.‘.\::\‘x v |h.>.1 £ SneTgy

MAJOR BARRIERS IN THE
IMPLEMENTATION OF GHG
REDUCING TECHNOLOGIES

GREEN BUILDING COUNCIL
INDONESIA (GBCI)

C high coough

SUGGESTIONS

+ Promose |

ndard moking peoce

vour attention

Thanks

79



VIRTUAL/PHYSICAL TRAINING COURSE

TOPIC 1: Introduction to SDGs

Speaker: Dr. Cindy Hsueh, s.School, Feng Chia University, Chinese Taipei.

/ZFa, SUSTAINABLE ™ ol
{%‘\ ) DEVELOPMEN‘IG{A’ALS About s.School
=4 engagement, innovation, design, impact
2% TR L iy

Competitions

nELERTRE ool
B & e Gmetive |

SDG SHOME 1 - £ 1

o BRI
EQUAL POWER.

Is there enough water?
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Conclusions

1. Practicing recycle economy

2. Conserving & making the best use of
natural resources

3. Working on SDGs in daily lives

THANK YOUr

Decrease technology gap
by computer recycling

TOPIC 2: Introduction to renewable energy - GREEN ENERGY APPLICATIONS
IN RURAL AREAS AND AWARENESS ON RENEWABLE ENERGY IN MEXICO

Speaker: Ms. Denise Yeazul Ferndndez Rojas, Urban Planning, UNAM, Mexico.

INSTITUTO [
E DE INGENIERIA
UNAM

GREEN ENERGY APPLICATIONS IN
RURAL AREAS AND AWARENESS
ON RENEWABLE ENERGY IN
MEXICO

& B 5.

© h 200 peode Wwog e commk RURA:ROPULATION

gt 2% of e Veenan prosinon (326
fabon of Menc ¥

10 % of the coumry popuatn | "

Fhgkatires wilidnlty @ odgens and i

ineal areas.
! " ot ‘tlickibes

o T ! of the "

2 ! Ioma pair Sl 4k ppapete

< — S
GREEN ENERGY APPLICATIONS IN RURAL AREAS IN
MEXICO

* Sun dryer Geothermal dehydrator  » Biomass

<
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> S EB

A problem is an opportunity

GENERATION

OBJECTIVE

* Ge  beyond manidiery
cullvating: using and making
i bk irowing sway

Gotting of & circular culture
wrese It becomes
rosicun, boccrmes raw materisl

GREEN ENERGY APPLICATIONS IN RURAL AREAS IN
MEXICO

ey

* Sundryer

* Geothermal dehydrator

« Biomass

1st industrial

or i and

Y
in operation in Latin America

Advantage, it works 24 hours a day, 365 doys 3 year, and s not interrupted
by factors such as cloud cover.

1600 Kg/dav)

« About half of the world's population still depends on biomass as its
main source of energy.

« The problem is that woed is being burned and forests are being
destroyed at 3 faster rate than they are being recovered.

e EE———

« Raw matenial analysis is essential
for the evaluation of combustion
properties.

~ The addiion of woody raw
materials increases the tinding
capacity of the mixtures (lignin).

* Solid fuel production

* Other uses of the peliets

‘Addtives or binders (limestone or
kaolin) can be us:
combustion.

to improve

1. uNam

2. The Ministry of Agricutturs, Livestock, Rural Deveicpment, Fisheries and
FoOd(SAGARPA)

3. Green to Enscgy company

Technology adapted for Mexico ready to be fransferred to rursl communities that

requirs slsciricity and have numerous organic wastes from such as comn cob of
woog from coffee piantstione

Mra. Denise Yeazul Fernandez Rojas

I3 iiiiie 4o degmaienta INAM, €ooniianos

Cindas L wnervran

whe s Alstima it TR 3, Ler Nl €3 6 Soamir &
7. 0881 Tirbeganan, € vyasia
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TOPIC 3: Indigenous cultural lifestyle

Speaker: Dr. Reiny Antonetha, Tumbol, Head of International office in Unsrat, Indonesia.

\\\w\ TR Y NSUNT H O TCRORNIAT R U\\ll'
LOD T ARTFONLAS O AR YT T A TIHDIEN LRI \\l HI
" NTIVE ENERGY SOLRL T

THE LAKE
& ANDITS
== FUNCTIONS

_
Water Hyacinth Eradication Program in Lake Tondano
s et iRy e et S I g S A A M @ Bl e N WD 0 i Ll
\_) h-ﬂ*ﬁllm .-n.u-nnm-n—nnm-m

Tt Becheta soatvaning. . skcbhaering slong w2 X, ok leet et
Aeped sectes e b et 900 Tt G0 La0 warth Mt brsth € X oM : --ﬁm

Bamru b e kg 0 et okt compamtion o woduetln.

Water hyacinth for alternative

Ater Dyacth i ed a3 & naUurel ererg) souroe (s & Dioges raw meteril).

<ol pland. 0an De proceteed & bivenergy. & fusl made from proomsing perts (Moma) & prodces biagas Dt can de wned for
dimest)s el

T (éand s Jraceseed inlo bioges since X omitaing Quite bge of Resionfiuoe (V20 and celuitas (17,

“Cedone n water hysciet e Dytraped Lo fedcing wujars, Toe ftrotis prooess prodeses ithane snd cacden Ghosée. X b
e Permentad, i o digh paroestge of Waler contlents (omdd LD [ 95%) 4d o channd Utsse strustire prodeces Ost

SMALL SCALE (HOUSEHOLD) USAGE OF
WATER HYACINTH BIOGAS Sl

Case study: Lake Victoria, Kenya

§

» Biogas for housshold use - cooking, hot woter
* Liquid orgonic fertilizer (woste from digester)
» Insect repellent

CONSTRAINTS

~Constant supply of water hyacinth (transportation shortage)

“The costs of building and purchasing of peripherol equipment for the start up of the
project - requires strong commitment from the Govemmant/NGO to ensure sustainable
application
-Fromoting biogas os a source of sustuinable energy for small communities. Fromoting
the use of methane gas as biofue to replace the use of fossi fuel or firewood to fight

i and restore sodl fertility continuea
“The cost of the technotogy is st2 questionable to the community

*Reducing the rizk of methane use o flammable substances - Educating the cammanity

TONDANO LAKE
P

Potentlal use and conversion of water hyacinth Into valuve-added
products - BIOFUEL

Waker tapecin

[
Paemaies

SMALL SCALE (HOUSEHOLD) USAGE OF
WATER HYACINTH BIOGAS

implementation to Loke Tondano
- Wzﬁqmmnmwﬂ)mmwm.m

- Camumyluu , parsiculnrty women 1o corry ut this new ides - decting

with household reed (ocking)
« To facus on forme and agicuituek co-operatives $0 sprad the concep of bisgas
prarpoze:

e for domestic and colloctive
= To ensuse the shoet, Mecdium ond loag-ter ecanomic, Scologiost ond 3ot

benefits will cantritite to By redotion of poverty
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TOPIC 4: Increasing indigenous inclusions of renewable energy technology and

regulations for green energy applications

Speaker: Dr. William Yi-Yuan Su, Chief R&D Officer and Chief Legal Counsel Incigt

Inc., Chinese Taipei.

Increasing indigenous inclusion of
renewable energy technology and
regulations for green energy
applications

International law sources

Legislation on Renewable Energy Development

» Domestic renewable cacrgy development goals.

» renewoble energy power generation and energy storsge facilities installed in indigenous areas, the
central government shall provide reward for demonstration

> Establisl aboviginal “ ctative cntion”, or “citizen energy generation plan”

> Bassicipntion of indigenous peoples,

Legislation on Renewable Energy Development

» Domestic renewable enecgy developiment goabs,

» renswable energy power generation and energy storage faciiities installed in Indigenous areas, the
centrnl government shall provide reward for demoastration

PR 3 il fesopecitive

*, or “citizen encrgy generation plan’.

» Participation of indigenous proples

Implementation on prior informed consent

principle

-y eV vy wveTE
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TOPIC 5: Agricultural waste management from indigenous cultural activities

Sustainability of building material: A study case of fiber banana
reinforced concrete in Manado region.

Speaker: Dr. Ir. Ellen Joan Kumaat, Former Rector, Sam Ratulangi University, Indonesia.

PRESENTATION SYSTEMATICS

ThNTRODUCTION
2- BANANA FIBER CHARACTERISTIC

3- FERROCEMENT FIBRE CONCRETE
4 COMPRESSIVE AND TENSILE STRENGTH RESULTS
3, CLOSSING REMARKS

+ INTRODUCTION "Concern aboufc environmental

problems motivates researchers to
develop afternative materials that are
environmentally friendly to reduce the
amount of CO, and other toxic gases
released into the environment.

Indone5|as a?e‘ffoductlon is'in thlrd

" place after TAdi& and China with 8 million ’3
“mettric tonnes or 9%-of werld production fnehdly métena E;lﬁng “?t‘,"a' fibers,
o is a challenge =\

i BANANA FIBER
CHARACTERISTIC
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MECHANICAL PROPERTIES of
BANANA STEM FIBERS

Specific Gravity 0,29 g/cm?
Density 1,35 g/cm?
Cellulose Content 3 - 64 %
Hemicellulose Content 20 %
Lignin Content 5-31,5%
Average Tensile Strength 600 MPa
Average Tensile Modulus 17,85 GPa
Long Gain 3,36 %
Banana Stem Fiber Diameter 5,8 pm
LG T i o Y5 S O T e (S o e dowy -
Banana Fiber | ) e e s v g

PemanGiatan Serot atang Fotcn Piang. Dt :Sintess Materis! Hbrits Betasts Geapodmer Abu Layang Satuters, Sirps)

ACI Committee 549:

| Ferrocement is a type of thin wall

-’Fe/'nforce(/ concrete comimornl
FERROCEMENT ’

constructed of hydraulic cement

FIBER CONCRETE mortar reinforced with closely
spaced layers of continuous and
relatively small size wire mesh.
The mesh may be made of metallic
orother suitable materials “,

(ACI Code, 1997)

COMPOSITION of
FERROCEMENT FIBER CONCRETE

461.38

1367.9
WATER (Water Cement Ratio = 0.50) 230.69

BANANA FIBER (Musa Paradisiaca 0.2
Forma Typica, 0.05% C) ’

_’_

COMPRESSIVE AND TENSILE

STRENGTH




COMPRESSIVE STRENGTH, MPa

TENSILE STRENGTH, MPa

N

CLOSSING REMARKS

5

5

DECREASING the COMPRESSIVE STREN

£
&
;
g
g
£
.

Utilization of banana stem fiber in the
composition of ferrocement concrete

ixture showed:

1. At the age of 28 days ferrocement concrete,
» Increase the tensile strength by 70%.
» Decrease the compressive strength by
10%.

Could be used as a substitute for steel fiber
in Ferro cement concrete.

Provide additional income for banana
farmers while reducing CO, and
environmental pollution.
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TOPIC 6: Symbiosis energy model in the rural area.

Speaker: Ir. Alicia Sinsuw, MT, Ph.D(cand), Assistant Professor, Electrical Engineering

Dept., Universitas Sam Ratulangi, Indonesia.

SYMBIOSIS ENERGY in Rural Community

Ir. ABcia Snsuw, MT

+ Ao st San Pyeding Ve, Motz eccecs

+ Abfauic Lactide), Comer=) tucsasa, Tog Cua Lheonricty

St = il L
—ra. -
Rurol Community Characteristics

How to 10kve?

THINK GREEN quy ENSRILERNG

GRUKN
ENEnGY

1 3
— e 25 =
x
e Tt DU .
o rr ey 3 .
ET secssm - MM
e L .

25
AR
Sl e
U

Provious Work

w-OAPORE -

T (e

P g 3
Symbiosis Energy (Symneray) Model and
Commamity Bcnetits

m Sl Henefity - Jah Crastiaw

13 14 15
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Workshop Day 2 — TOPIC 1: Bioenergy from Biomass for Rural Community.
BIOMAN Biogas Manado.

Speaker: Dr. Liny Tambajong, Manado Eco Green Community & Circular Economy,
Indonesia.

BIOMAN

RIODIGESTER MANADO
e

T T

3 * 4

91"5 SIMPLE INSTALATION of BIOMAN F, FITER BOMAN » anm]num o‘:wiz fertivzer
— o N sage in arden

[YSE—— i . e e

8-ss "
-3 5
.9 © \‘3

CIRCULAR ECONOMY

smt SIMPLE INSTALATION of BIOMAN ¥ FILTER BIDMAN

Do AZVEE TN

- =
' =, ’ i 3 ' |
e -
oo 89O
5 3
AR, & cupsow cooresr 12
L — = )(
A =R
17— ‘g1 - 3 R = |
v il - f)! = |
- . st
e ::::::ir.r:,_..,...,. B
e : » THANK YOU

90



Workshop Day 2 — TOPIC 2 : Green Cultural Life.

Speaker 1: Prof. Dr. Hanilyn Aguilar Hidalgo, Professor, College of Economics and
Management, Central Bicol State University of Agriculture, Philippines.

Green Tourism Towards

Tourism: man's basic need

ommunity Development }
. N - -
N = r—_
Sy - Sy
oy - ——
.
2 3 4

AT e M

Tourism industry accounts Downside of tourism
for 10.4% of the world's GPD, s sinpm s g
making it one of the largest

economic sectors

worldwide

T ]
= = tlo
5]

- %
32 Hope for &~

greener forms ;'
e c Eg I’col' growth {

= . Role of enabler in farm
Conscious tourists

transtormation:

Greening the tourism
experience: the case of
Bicol Region, Philippines

ey difersnt way af

.
al fresco dining
Bikers hub

N
£
Policy challenges
towards green tourism

i
¥y
Nature has its way of
putting things into
perspective.
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Speaker 2: Mr. Yuan-Horng, NA, Manager, Jin-Du Restaurant, Chinese Taipei.

92
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@jindurestaurant
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Speaker 3: Mr. Yosifu Kacaw, Chinese Taipei Indigenous Amis tribe Contemporary Artist,
Chinese Taipei.

BRBERRSERDMHERW

NOW S YOUur Sme BiTF i St

| hear myseif smuES nwS
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Workshop Day 2 — TOPIC 3 : Sustainable Renewable Energy for Indigenous People.

Speaker: Dr. Cristhian Chicaiza-Ortiz, Assistant Professor at the Universidad Regional
Amazonica IKIAM (Amazon Regional University IKIAM), Ecuador.

L §

Renewable energy
based on biowaste in
Amazonian communities

zy

GENERAL OBJECTIVE éJ
1 BIOY:E

To develop the and y to
and to society in

the fleld of blomass valorization for energy,

1} and

anvironmental use, with a focus on the sustainable
development of the Amazon region of Ecuador. ,,

LINES OF RESEARCH

1. Potential Usable biomass

2. Biomass utilization solutions

3, Biomass pre-treatment processes for its utilization

4. Post-treatment processes of products generated from biomass valorization

5. Use of products generated in biomass valorization

Environmental impacts

The world's eneegy matrix depends on of fossil fuels, which are

or ot
(D 205, which taad 1 1hm bdsrtcstiom of gt Chmatn
chane

spomskile for disastrous impacts

Part ¢

Currently
world energy Q) r——
matrix —— ‘
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Oriy o wmad percentage of the counteys
ey producton cepety m cusie e
Waciricey syntem, o) armdl mcbelec yeter,
readsty in the Amazos region.

| Wy o Gewe sollec wyvlers hes
Precatoo actexs % energy dos, b Far, 4
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Suminkng moaatia
Somacte b ATIDOA CaTraTIAL Mwrcan st ol 30 Tagar wt w201

Part2-

Waste
management in
developing
countries

Developing

Developed
S countries

countries

In terms of the P
the two groups.

Thera are huge of wasta botweon

+ Trm atrugzgin costirues 1o meve beom e daporsd of

o W w e lireed of incomm, & b Generaticn of
ostn st b cpmnar dumgm 55 controbed adntary andfils

* Tha rend 1s to amsk rore istegrated wed surtabedin * i imocesent 16 claly that he Esropaan case saudes
wwacn trwr st wpptare ey et o butive o e LCA Acenso dus b
e tmtnogicn and geccinmbe conditra

NURICIAL SOLID WASTY T e
conposITIoN

——r.

e
o
A
aniin

R rere—

Part 3:

From organic
3 waste to energy Q'\ :
transition o

Bt ot 3075

Impact in the Amazon region

The generation and compasttion of waste vary depending oo some
candbions

+ Sockecanomy

« Climate

« Geography

+ Cuttural condions

* Wista planving syntems

+ Eating habits

Sanstary andfils located n aroas with hat fropical clnates and high
organc matter coniecd will haver

« bigher LFG ganeration

» higer loachate generation

Tomperature drectty atfects the anseroblc decomposition rates
of waste.

inghar oh . 509k Vgt o 30081

Current energy characteristics in the
Amazon region

01 02 03

Ot dominates rabunel wewrsy,

Al % of memichet wolet
= et e Wiees la ducasinz v e open
mreraseeental protection, mch w1 arxt ooty 15% w emt we

e ciously selates (5 T orgenic  ccopowd. ot
sgciitum, Lemizg & Hgh
aecustage that can e v ae
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TRt rwcoed of t o
o 1S fom Arraron.

ey rweszon woagy Zawad o
Somatte h Avazera comeaiias

Impacts of oil in Ecuador

124

MM

1971 w2 12 22 W2

Current energy
characteristics
in the Amazon
region

A unique feature of the Amazon region is its
many isolated, riverine communities.

1 Areduced and decentralized consumer market, i which
iiiomatees of caties 810 noaded ta spely & sgle
home, due to the vast terrilodal dapersion.

2 Difficult access, which is Cone predominantly by hoat o
place, Generating costs based cn the rarapert of fossl
fuei by ovar.

gy carad

Saminkng moaatia = i &
Somacte b ATIOR CaTraTIAL Facrizara, 30, Uneces o ., 30%)

Current energy

A unique feature of the Amazon region Is its

CharaCte"s“cs many isolated, riverine communities.
in the Amazon iz ;
. o i o ek o e ot
region commuisen
4 Lack o tnchricd Sackassy germeate o s e
PR Saph wa———

Tt frunchel (oeem.

ey rweston woagy Zawad o
Somatte k Avkzera comeaiias
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Overview of the MSWM in Ecuador

Evaluation of municipal solid waste

through life cyc sment approach

Avaagio do sistema de gestio de residuos sdidos urbanos
de Quito - Equador atraves de analise de ciclo de vids

Evaluscidn del sistema de gestion de rasiduos séiidos wbanos
de Quito - Ecuador mediante analisis de ciclo de wda

Damage approach

Z =
5 F
|
/
A =

ASHKA PAGRACHU
YUPAICHANI

E-mail: cristhianchicaiza@hotmail.com

Quito

CAP|TAL OF ECUADOR
= The largest city In lerms of national GDP

and headquarters of the main companies.

» Approx. 2000 tons/day of MSW
are collected, ending In the
kandfill El Inga.

Objetiva: Evaluate the MSWM of Metropolitan
District of Quito through an approach of LCA

SRIEIBRIEARENIONURRTRY
SSOSNY

BOCSANNAN
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Workshop Day 2 — TOPIC 4: SME Entrepreneurship.

Speaker 1: Dr Eros Manzo, Responsible for international cooperation of CNR-11A, Italy.
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Speaker 2 (Indigenous Speaker):
Dr. Wei-Chieh Hua, General Manager, Splendid Marketing LtD., Chinese Taipei.

TS ALL ABCRIT A BOX OF COFFEE. AcofEEIO

SME ENTREPRENEURSHIP
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Workshop Day 2 — TOPIC 5: Green Vehicles Application in Rural Areas (Online).

Speaker: Assoc. Prof. Dr. Ching-Ming Lai
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Workshop Day 2 — TOPIC 6: Microgrid applications in the rural area.

Speaker: Mr. Kenny Tseng, CEO of Mobii Green Energy Co., Ltd., Chinese Taipei.

What Do We Need Now?

@ An one-stop shopping solution

£ More global collaborations

) New ESG and digiallzation
mutual-benefit ecosystem

Mobii ESG Transformation Solution Cycle

Kenny Tseng
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Highlights of Mobii Green Energy. Co
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Challenges
In Developing
Renewable
Smart Grid
Solutions.

Mobil Teamed up
with Formosa Japan
to Present Mobii
Green Film and ESG
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Workshop Day 2 — TOPIC 7: Scale-up of solar PV in the rural area.

Speaker: Dr. Pi-Fuang Chen, CEO for Zolargus Co. Ltd., Chinese Taipei.

Green Energy
From Seeds to Forests
- By Pi-Fusng Chen
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Workshop Day 2 — TOPIC 8: Scale-up Agricultural waste of bioenergy technology.

Speaker: Prof. Dr. Dwi Susilaningsih, Senior Researcher at the BRIN, Indonesia.
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