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FOREWORD

I n the face of escalating climate challenges, the agricultural sector stands at a
critical juncture. The dual pressures of mitigating greenhouse gas (GHG)
emissions and adapting to the adverse impacts of climate change necessitate
innovative, sustainable approaches. The concept of climate-smart agriculture
(CSA), introduced by the UN Food and Agriculture Organization (FAO) in 2010,
embodies a comprehensive strategy to address these challenges by enhancing
productivity, fostering resilience, and reducing emissions.

This publication, APO Members’ Need and Readiness for Climate-smart
Agriculture Technologies, is a testament to the efforts of the APO through the
Center of Excellence (COE) on CSA to foster sustainable, innovative
agricultural practices. Since its inception in April 2023, the COE has diligently
pursued its mission to develop and disseminate cutting-edge CSA technologies
and transform agricultural sectors throughout APO member economies. The
publication encapsulates the findings of a need and readiness survey conducted
in the eight APO member economies Bangladesh, the Republic of China, India,
Indonesia, the Republic of Korea (ROK), Pakistan, the Philippines, and
Thailand. The survey, conducted from September to December 2023, aimed to
identify priority CSA technologies and assess the readiness of those economies
to implement them.

The report is structured into four comprehensive chapters. The first chapter
provides a background to the necessity for CSA and the role of the APO and COE
on CSA. The second chapter outlines the objectives, targets, methods, and items
of the need and readiness survey. Detailed results of the three surveys conducted
are presented in the third chapter. Finally, the fourth chapter focuses on the pilot
project planned for 2024, highlighting target CSA technology and member
economies, along with the planned activities.

The insights from this publication are pivotal for guiding future CSA initiatives
and ensuring that the selected technologies align with the specific needs and
capacities of APO member economies. By fostering knowledge exchanges and
capacity building, this report paves the way for a more resilient, sustainable
agricultural sector in the Asia-Pacific region. The three follow-up projects
resulting from the publication will collectively strengthen regional resilience to
climate change and foster sustainable agricultural development throughout the
Asia-Pacific. Through these initiatives, COE on CSA researchers will share and
integrate cutting-edge agricultural technologies, with Thailand as the pilot
project site for the introduction and replication of CSA technologies in 2024 and
2025 to ensure tailored implementation of soil carbon sequestration and carbon
credit methodologies.
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FOREWORD

As we tackle the challenges of climate change and work toward better agricultural
practices, the findings in this report will be invaluable. | extend my sincere thanks
to all who contributed to this endeavor, from the participating members to the
dedicated team at the COE on CSA. Together, we are taking meaningful steps
toward a sustainable future for agriculture in the Asia-Pacific.

Dr. Indra Pradana Singawinata
Secretary-General

Asian Productivity Organization
Tokyo

VI | APO MEMBERS'NEED AND READINESS FOR CLIMATE-SMART AGRICULTURE TECHNOLOGIES



INTRODUCTION

As part of the efforts to reduce greenhouse gas (GHG) emissions and enhance productivity in the
agricultural sector in the Asia—Pacific region, the APO designated the National Agriculture and
Food Research Organization (NARO) of Japan as its new center of excellence (COE) on Climate-
smart Agriculture (CSA) on 10 March 2023. The COE on CSA, implemented by the NARO, started
its activities from April 2023. The COE is expected to transfer the CSA technologies it has
developed and provide the related knowledge for reducing GHG emission and productivity
improvement in the agricultural sector across APO member economies.

The COE on CSA had planned to transfer the CSA technologies it has developed through annual
pilot projects in member economies starting from 2024. To transfer the technologies, there was a
need to understand which of the developed technologies were needed on priority and what was the
readiness for implementing those technologies in APO member economies. For this purpose, the
COE on CSA conducted three surveys from September 2023 to December 2023 in eight APO
member economies that responded to the request for participation. These were: Bangladesh, India,
Indonesia, the Republic of China (ROC), the Republic of Korea (ROK), Pakistan, the Philippines,
and Thailand. The findings of the surveys were used as the reference for selecting the target CSA
technologies and target member economies for a pilot project in 2024.

This report is divided into four chapters: Background; Outline of Need and Readiness Survey;
Survey Results; and Pilot Project in 2024. In the first chapter, the background of the survey is
overviewed. In the second chapter, objectives, targets, method, items, and the timeline of the
survey are described. The third chapter presents the results of the three surveys. The fourth chapter
focuses the target CSA technologies and the target member economies for a pilot project in 2024,
along with the planned activities.
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BACKGROUND

The Need for CSA

Agriculture is highly vulnerable to climate change, as it depends on weather and climatic conditions.
Increases in temperatures, changes in precipitation patterns as well as frequent and/or severe
extreme weather events may negatively affect agricultural productivity, eventually leading to food
insecurity. Adaptation to climate change in agriculture is essential for mitigating the adverse
impacts of climate change. At the same time, agriculture is also a major contributor to climate
change due to its significant GHG emissions. According to the Food and Agriculture Organization
(FAOQ), agriculture emitted 7,400,000 giga grams of carbon dioxide equivalent (GgCO2eq.) of
GHG in 2020, accounting for 14% of total anthropogenic GHG emissions [1]. Mitigation of GHG
emissions in agriculture is crucial to achieve the goal of limiting the rise in global average
temperature to 1.5°C and reducing the rate of climate change.

In response to this dual challenge, the FAO launched the concept of CSA in 2010. CSA is a set of
practices and technologies that pursue the objectives of increasing productivity, adapting to climate
change, and reducing GHG emissions. There is a need to move toward CSA to promote sustainable
agriculture and food security.

The APO-COE on CSA

The APO [2] started the COE program in 2009 with the aim of enhancing productivity in all sectors,
including agriculture, in its member economies. The APO-COE program designates an institution in a
member economy, having world-class competency and best practices in a specific area and contributing
to productivity as a COE. The APO-COE program promotes the adoption of best practices of one
member economy by other member economies while adapting them to suit local contexts.

As part of its efforts to enhance productivity and reduce GHG emissions in the agricultural sector
in member economies, the APO announced the designation of the NARO of Japan as the COE on
CSA on 10 March 2023. This COE on CSA started its activities in April 2023 and received a plate
in the 65th session of the APO Governing Body Meeting (GBM) in Ulaanbaatar, Mongolia, on 25
May 2023. The COE aimed to promote and implement CSA-related activities, such as pilot projects,
conferences, workshops, and on-site training, to contribute to the improvement of productivity and
the reduction of GHG emissions in the agricultural sector in member economies.

The Need and Readiness Survey

The COE on CSA had planned to implement annual pilot projects in member economies from 2024
to transfer the following CSA technologies that the NARO has developed:

» water management technologies that can reduce methane emissions from paddy fields
(e.g., prolong mid-season drainage);

» soil carbon sequestration technologies (e.g., biochar production and application);
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sequestration visualization tool,;

» carbon credit methodologies (e.g., methodology for calculating and reporting methane
emission reductions from rice cultivation by water management practice; methodology for

calculating

and reporting carbon stock in agricultural soils by biochar application); and

» agro-meteorological grid square data system.

Selecting target CSA technologies and member economies was crucial for implementing a pilot
project from 2024. To do this, the COE on CSA conducted a survey in member economies to find
out which CSA technologies were needed on priority and how ready the member economies were
to implement those technologies. The survey was necessary to ensure an objective and appropriate
selection of the target CSA technology and the target member economy for a pilot project in 2024,

Timeline of Major Activities

The timeline of the major activities of the survey is shown in Figure 1.

TIMELINE OF THE MAJOR SURVEY ACTIVITIES.

Assign a chief resource
person for the survey

Design and prepare the first
survey

Define survey targets and
send request

2024

I =) 0 I o e =i = =

Assign eight national
resource persons

First coordination meeting of
national resource persons

Conduct the first survey

Report preliminary results of
the first survey

Conduct the second survey

Prepare and conduct the
third survey

Second coordination meeting
of national resource persons

Prepare and submit report to
APO Secretariat
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Assignment of Chief Resource Person

The COE on CSA, in the period from May 2023 to June 2023, nominated a chief resource
person to oversee the entire survey.

The APO Secretariat issued the Letter of Assignment to the nominated chief resource
person.

Preparation for the First Survey

The chief resource person and other resource persons affiliated with the COE on CSA
prepared the questionnaire for the first survey.

The chief resource person and other resource persons affiliated with the COE on CSA
identified the target member economies for the survey and sent requests to potential
national resource persons in 11 member economies for their participation in the survey via
the APO Secretariat and the NPO in each member economy.

After the national resource persons had been nominated from eight member economies,
the APO Secretariat issued the Letter of Assignment to all national resource persons.

These activities were carried out from May 2023 to August 2023.

First Coordination Meeting of National Resource Persons and First Survey:

The first coordination meeting of national resource persons was held on 8 September
2023 by the chief resource person, involving other resource persons affiliated with the
COE on CSA and the APO Secretariat, to explain and discuss methods and items for the
first survey.

The chief resource person and other resource persons affiliated with the COE modified the
questionnaire based on the discussion in the first coordination meeting and sent the final

questionnaire back to the eight national resource persons.

The first survey was conducted from 12 September 2023 to 20 October 2023.

International Conference on Climate-smart Agriculture and Second Survey

To share knowledge and experiences on CSA technologies, to present the preliminary
results of the first survey, and to gather additional information from 8 member economies,
the COE on CSA hosted the International Conference on CSA during 8-10 November
2023 in Tsukuba, Japan (see Tables 1, 2, and 3).

On 8 November 2023, several CSA technologies were introduced by the researchers from
the NARO and the Japan International Research Center for Agricultural Sciences
(JIRCAS). The chief resource person also presented the preliminary results of the first
survey to the eight national resource persons.

On 9 November 2023, a workshop on “Information Services related to Climate Change
and Soil Carbon Sequestration Visualization Tool” was held, and presentations on the
current situation regarding climate change mitigation and adaptation were made by the
eight national resource persons.
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* On 10 November 2023, the introduction of the NARO’s Agriculture Research Hall and
Genebank, lectures on paddy water management, and a demonstration of methane
measurement using the closed chamber method were made.

Third Survey

» The chief resource person and other resource persons affiliated with the COE on CSA
prepared and conducted the third survey from 21 November 2023 to 5 December 2023.

Second Coordination Meeting of National Resource Persons and Report Preparation
» The second coordination meeting of national resource persons was held on 9 January 2024
by the chief resource person and other resource persons affiliated with the COE, to report
the results of the third survey, the target CSA technology, and the target APO member
economy for a pilot project in 2024.

» The chief resource person and other resource persons affiliated with the COE prepared the
report and submitted it to the APO Secretariat in March 2024.

TABLE 1

SCHEDULE OF THE FIRST DAY OF THE INTERNATIONAL CONFERENCE ON CLIMATE-SMART AGRICULTURE.

Time

International Conference on CSA
8-10 November 2023 (Hybrid)

Agenda

Day 1: Wednesday, 8 November 2023
Tsukuba International Congress Center (Conference Room 406, Tsukuba, Japan)

‘ Speaker

12:30-13:00 Onsite and online registration

Opening remarks: National Agriculture .

and Food Research Organization (NARO) Dr. Kyuma Kazuo, President, NARO
13:00-13:15 T ——— —

r. Indra Pradana Singawinata,

The APO Secretary-General, APO

Keynote speech: Global situations on GHG . R
13:15-13:45 emissions and Center of Excellence on Dr. Morita Satoshi, Director, NARO

13:45-13:55

Climate-smart Agriculture
Break
Introduction of the APO Centers of

Development Strategy Center (NDSC)

Gozde Bosnali, Program Officer, In-

13:55-14:00 Excellence Program country Programs Division, APO
Conference Session: Climate-smart Technologies
Topic 1
Survey on the Current Status of Crediting | Dr. Kuwahata Kenya, Senior Principal
GHG Reductions and Absorption in the Scientist, NDSC
Agricultural Sector
Topic2 Dr. Sudo Shigeto, Leader, NARO Insti
14:00-15:00 r. Sudo Shigeto, Leader, nstitute

Application of Prolonged Mid-season
Drainage (MD) to Paddy Fields

for Agro-Environmental Sciences (NIAES)

Topic 3
Application of Alternate Wetting and
Drying (AWD) to Paddy Fields

Dr. Minamikawa Kazunori, Senior
Researcher, Japan International Research
Center for Agricultural Sciences (JIRCAS)

Topic 4
Application of Biochar

Dr. Kishimoto Ayaka, Principal Scientist,
NIAES

(Continued on next page)
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(Continued from the previous page)

Time

15:00-15:15

International Conference on CSA
8-10 November 2023 (Hybrid)

Agenda
Break

Speaker

Conference Session: Climate-smart Technologies (continued)

Topic5
Development and Application of a Soil
Carbon Sequestration Visualization Tool

Dr. Fumoto Tamon, Principal Scientist,
NIAES

Topic 6
Development and Application of the
1-km Mesh Agricultural Weather Data

Ms. Sasaki Kaori, Principal Scientist, NIAES

15:15-16:15 System
Topic7 Dr. Nakano Hiroshi, Senior Principal
Predicting Rice Grain Yield Using Scientist, NARO Central Region,
Normalized Difference Vegetation Index Agricultural Research Center (NARO
from UAV CARCQ)
Topic8 Dr. Fukumoto Yasuyuki, Leader, NARO
GHG Emission Reduction Technology for | Institute of Livestock and Grassland
Livestock Waste Treatment Processes Science (NILGS)

16:15-16:35 Preliminary Results of the Need and Dr. Hasegawa Toshihiro, Executive

' ’ Readiness Assessment Survey on CSA Scientist, NIAES

Knowledge Sharing from the Dr. Lurhathaiopath Puangkaew, Senior

16:35-16:50 International Workshop on Developing Scientist, Central Region Agricultural

Low-carbon Farming for Smallholders in
the Asia-Pacific Region in the ROC

Research Center (CARC), former NARO
Development Strategy Center (NDSC)

TABLE 2

SCHEDULE OF THE SECOND DAY OF THE INTERNATIONAL CONFERENCE ON CLIMATE-SMART AGRICULTURE.

Day 2: Thursday, 9 November 2023
NIAES Conference Room,

Tsukuba, Japan

9:45-10:00

Registration

10:00-10:20

Workshop: Demonstration and Applica-
tion of the Information Services related to
Climate Change

Dr. Ohno Hiroyuki and Sasaki Kaori,

Topic 1 Principal Scientists, NIAES
Demonstration of the Development and
Application of the 1-km Mesh Agricultural
Weather Data System
Topic 2 A - - I
L . . . Dr. lizumi Toshichika, Principal Scientist,
10:20-10:40 Application of Climate information to the

Yield Forecasting in the Asian Context

NIAES

(Continued on next page)

6 | APO MEMBERS'NEED AND READINESS FOR CLIMATE-SMART AGRICULTURE TECHNOLOGIES



(Continued from the previous page)

10:40-11:00

11:00-11:15

11:15-12:00

12:00-13:30

13:30-14:30

14:30-14:45

14:45-15:45

Topic3

Demonstration of the Development and
Application of a Soil Carbon Sequestra-
tion Visualization Tool

Break

Discussion on the Use of Climate Services
and Soil Carbon Visualization Tools

Lunch break

Presentations by National Resource
Persons on the Current Situation Regard-
ing Climate Change Mitigation and
Adaptation

Break

Presentations by National Resource
Persons on the Current Situation Regard-
ing Climate Change Mitigation and
Adaptation (continued)

Dr. Fumoto Tamon, Principal Scientist,
NIAES

Dr. S.M. Mofijul Islam, Senior Scientific
Officer, Soil Science Division, Bangladesh
Rice Research Institute (BRRI), Bangladesh

Dr. Sri Mulyani, Manager, Division of
Environment Science, Agriculture Exten-
sion Center Ministry of Agriculture,

Indonesia

Dr. Niveta Jain (online) Principal Scientist,
Division of Environment Science, Indian
Agricultural Research Institute (ICAR),
India

Dr. Ghani Akbar, Principal Scientific Officer
Climate, Energy and Water Research
Institute (CEWRI), National Agricultural
Research Centre (NARC), Pakistan Agricul-
tural Research Council (PARC), Pakistan

Dr. Eduardo Jimmy P. Quilang, Chief
Science, Research Specialist, Department
of Agriculture, Philippine Rice Research
Institute, the Philippines

Dr. Szu-Meng Wu, Professor/Director,
Department of Life Science Chinese
Culture University, the ROC

Dr. Gilwon Kim, Academic research
professor, Department of Applied Life
Science, Gyeongsang National University,
the ROK

Dr. Theerawut Chutinanthakun, Director,
Department of Agriculture, Ministry of
Agriculture and Cooperatives, Thailand

15:45-16:30

Discussion on the needs and barriers

APO MEMBERS'NEED AND READINESS FOR CLIMATE-SMART AGRICULTURE TECHNOLOGIES | 7
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TABLE 3

SCHEDULE OF THE THIRD DAY OF THE INTERNATIONAL CONFERENCE ON CLIMATE-SMART AGRICULTURE.

Day 3: Friday, 10 November 2023
NARO's Tsukuba Agriculture Research Hall, NARO’s Genebank, and JIRCAS

Tsukuba, Japan

Visiting NARO's Tsukuba Agriculture
Research Hall:

Tsukamoto Ai, Senior staff, NARO Public
Relations Department; Dr. Nakaya Tetsuo,
Deputy Leader, NARO Institute for Rural

9:45-11:15 . .
Introduction of Agriculture Research Hall Engineering (NIRE)
Lectures on paddy water management Dr. Minagawa Hiroki, Principal Scientist,
NIRE
11:30-12:00 Visiting Genebank Staff of Genebank

12:00-13:00

13:15-14:30

End of program

Lunch break
Visiting JIRCAS:

Lecture on the overview of the activities
in JIRCAS

Visiting Alternate Wet and Dry (AWD) field
with Closed Chamber for Methane
Measurement

Dr. Hayashi Keiichi, Program Director,
JIRCAS

Dr. Uno Kenichi, Senior Researcher, JIRCAS
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OUTLINE OF THE NEED AND READINESS
SURVEY

Survey Objectives

The objectives of the survey were to find out and assess the need and readiness of APO member
economies in order to select the CSA technology and the member economy for a pilot project in 2024.

Survey Targets

Survey targets were identified based on the following criteria:
» the size of cultivation area of relevant crops such as rice and sugarcane;
» the number of relevant livestock such as poultry; and
» the amount of GHG emissions from agriculture.

Among the 20 APO member economies (excluding Japan), 11 member economies (Bangladesh,
India, Indonesia, Malaysia, Pakistan, Philippines, ROC, ROK, Sri Lanka, Thailand, and Vietnam)
have comparatively large rice cultivation areas, number of poultries, and amount of GHG emissions
from agriculture. The COE on CSA sent a request to the national productivity organizations (NPOs)
of these 11 member economies for their participation in the survey via the APO Secretariat. Among
these member economies, eight NPOs (Bangladesh, India, Indonesia, Pakistan, Philippines, ROC,
ROK, and Thailand) responded to the request. They nominated one national resource person each,
who were later approved by the APO. The COE on CSA conducted three surveys with these eight
national resource persons (see Table 1 for the details).

TABLE 1

SIZE OF MAJOR AGRICULTURAL INDUSTRIES AND GHG EMISSIONS IN THE EIGHT TARGET MEMBER
ECONOMIES.

GHG emissions
Sugarcane Poultry from agriculture

Number
Area Area (1,000 Amount
Year | (1,000 ha) | Year | (1,000 ha) | Year wing) Year | (GgCo2eq.)

Bangladesh 2012 11,528 | 2012 109 2012 288,570 | 2019 61,865
India 2016 43,190 | 2016 3,990 2012 851,810 | 2016 | 407,821
Indonesia 2017 8,188 | 2021 449 2017 | 3,538,739 | 2019 105,301
Pakistan 2017 2,901 | 2017 1,342 2006 73,648 | 2018 191,930
The Philippines 2021 4,805 | 2021 420 2012 189,332 | 2020 66,159
The ROC 2005 225 | 2019 9 2022 111,882 | 2021 3,231

(Continued on next page)
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OUTLINE OF NEED AND READINESS SURVEY

(Continued from the previous page)

GHG emissions
Sugarcane Poultry from agriculture

Number
Area Area (1,000 Amount
Year | (1,000 ha) | Year | (1,000 ha) | Year wing) Year | (GgCo2eq.)

The ROK 2022 776 - - 2023 177,855 | 2020 21,100

Thailand 2018 11,022 | 2021 1,764 2021 518,642 | 2019 56,766

Percentage of total APO
member economies, 84% 94% 82% 76%
excluding Japan

Source: Agricultural statistics and other reports from each member economy. GHG emissions from agriculture do not include those from
land use change.

Survey Method and Items

The COE on CSA conducted three surveys in the eight target member economies with the
participation of the eight national resource persons from September 2023 to December 2023. The
method and items of each survey were as detailed below.

First Survey

The first survey was conducted from 12 September 2023 to 20 October 2023. In the survey, the
eight national resource persons from eight target member economies were requested to fill out the
questionnaire using Google Forms (see Figure 2). The purpose of the surveys was to get information
on GHG emissions from agricultural soils, government policies, or support measures for climate
change mitigation in agriculture, including the participation in carbon credit mechanisms, need and
readiness for implementing CSA technologies developed by the NARO, and key stakeholders in
the CSA across the eight member economies. The questionnaire comprised 42 items across eight
sections, with four types of questions (open-ended questions; single answer, multiple choices;
multiple answers, multiple choices; and scale questions), as follows:

Section 1: Member Economy (1 item)
Q1. Select your member economy from the list (single answer, multiple choices).

Section 2: GHG Emissions from Agriculture in Member Economies (three items)
Purpose: To get information on GHG emissions from agriculture, methane emissions from paddy
soils, and nitrous oxide emissions from managed soils, in the eight member economies.

Q2. National estimate of GHG emissions from agricultural sector (open-ended question).
Q3. National estimate of methane emissions from paddy soils (open-ended question).

Q4. National estimate of nitrous oxide emissions, both direct and indirect emissions, from
managed soils (open-ended question).

Section 3: Government Policies or Support Measures for Climate Change Mitigation in Agriculture in
Member Economies (11 items)

Purpose: To get information on government policies or support measures for reducing GHG
emissions from agriculture in the eight member economies.

10 | APO MEMBERS'NEED AND READINESS FOR CLIMATE-SMART AGRICULTURE TECHNOLOGIES



OUTLINE OF NEED AND READINESS SURVEY

THE FIRST SURVEY USING GOOGLE FORMS.

Q5. Government policies, actions, or plans for methane emission reductions from paddy
soils (open-ended question).

Q6. Government policies, actions, or plans for carbon sequestration in agricultural soils
(open-ended question).

Q7. Availability of national carbon credit trading mechanisms and voluntary emission
reduction programs (open-ended question).

Q8. Types of agricultural projects registered in the national carbon credit trading mechanisms
and voluntary emission reduction programs (multiple answers, multiple choices).

Q9. Types of agricultural projects registered in the Clean Development Mechanism (CDM)
(multiple answers, multiple choices).

APO MEMBERS'NEED AND READINESS FOR CLIMATE-SMART AGRICULTURE TECHNOLOGIES | 11



OUTLINE OF NEED AND READINESS SURVEY

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Types of agricultural projects registered in the Verified Carbon Standard (VCS)
(multiple answers, multiple choices).

Types of agricultural projects registered in the Gold Standard (GS) (multiple answers,
multiple choices).

Participation in the Puro Earth (single answer, multiple choices).

Participation in Joint Crediting Mechanism (JCM) and/or Climate Protection and
Carbon Offset (Klik) (single answer, multiple choices).

Availability of Monitoring, Reporting and Verification (MRV) of GHG emissions
(single answer, multiple choices).

Availability of GHG validation and verification bodies (single answer, multiple
choices).

Section 4: Methodology for Calculating and Reporting Methane Emission Reductions from Rice

Cultivation (six items)

Purpose: To understand the need and readiness of the eight member economies for implementing
the methodology for calculating and reporting methane emission reductions from rice cultivation
with water management.

Q16.

Q17.

Q18.

Q19.

Q20.

Q21.

Importance of the methane emission reductions from paddy soils (scale question).

Importance of the methodology for calculating and reporting methane emission
reductions from rice cultivation by water management practice (scale question).

Availability of an estimate of the potential methane emission reductions from paddy
soils (single answer, multiple choices).

Types of technologies practiced or promoted to reduce methane emissions from paddy
soils (multiple answers, multiple choices).

Availability of shared or approved methodologies for calculating and reporting
methane emission reductions from paddy soils (open-ended question).

Potential area of paddy fields that can implement water management practices for
reducing methane emissions from paddy soils (open-ended question).

Section 5: Methodology for Calculating and Reporting Carbon Stock in Agricultural Soils (six items)
Purpose: To understand the need and readiness of the eight member economies for implementing
methodology for calculating and reporting carbon stock in agricultural soils with biochar

application.

Q22.

Importance of the conservation or sequestration of carbon in agricultural soils
(scale question).
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Q23.

Q24.

Q25.

Q26.

Q27.

OUTLINE OF NEED AND READINESS SURVEY

Importance of the methodology for calculating and reporting carbon stock in
agricultural soils by biochar application (scale question).

Potential of biochar as a soil amendment for carbon sequestration in agricultural soils
(open-ended question).

Potential organic materials from the agricultural sector that can be used to produce
biochar for carbon sequestration in agricultural soils (multiple answers, multiple
choices).

Estimated quantity of the potential organic materials mentioned above (open-ended
question).

Competing uses and estimated utilization rate of the potential organic materials
mentioned above (open-ended question).

Section 6: Soil Carbon Sequestration Visualization Tool (six items)
Purpose: To understand the need and readiness of the eight member economies for implementing
the Soil Carbon Sequestration Visualization Tool.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Importance of Soil Carbon Sequestration Visualization Tool (scale question).
Availability of soil map (single answer, multiple choices).
Available data from soil map (multiple answers, multiple choices).

Availability of activity data related to organic matter (such as crop residue and
compost) inputs (single answer, multiple choices).

Availability of long-term continuous experiment data of organic matter inputs (single
answer, multiple choices).

Availability of long-term soil carbon observation data (single answer, multiple choices).

Section 7: Agro-meteorological Grid Square Data System (five items)
Purpose: To understand the need and readiness of the eight member economies for implementing
the Agro-meteorological Grid Square Data System.

Q34.

Q35.

Q36.

Q37.

Q38.

Importance of grid-based Agro-meteorological Data System (scale question).

Government policies or plans to support Agro-meteorological Data System (open-
ended question).

Availability of grid-based Agro-meteorological Data System (open-ended question).
Number of weather stations (open-ended question).

Available weather elements from the weather stations (open-ended question).
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Section 8: Key Stakeholders in CSA and Their Efforts (four items)
Purpose: To know the key stakeholders in CSA in eight member economies for possible
collaboration.

Q39. Key government agencies in CSA and their efforts for climate change adaptation and
mitigation in agriculture (open-ended question).

Q40. Key private enterprises in CSA and their efforts for climate change adaptation and
mitigation in agriculture (open-ended question).

Q41. Key universities or research institutes in CSA and their efforts for climate change
adaptation and mitigation in agriculture (open-ended question).

Q42. Key international organizations in CSA and their efforts for climate change adaptation
and mitigation in agriculture (open-ended question).

Second Survey

At the International Conference on Climate-smart Agriculture held by the APO, in collaboration
with the NARO, from 8 to 10 November 2023, eight national resource persons from eight member
economies were requested to make 10-minute presentations on the current situation of climate-
change adaptation and mitigation as well as the major barriers and potential enablers to enhance
the climate action in agriculture in their respective member economies. The COE on CSA was able
to get additional information from the national resource persons. So, this presentation can be
regarded as a second survey.

Third Survey

The third survey was conducted via e-mail from 21 November 2023 to 5 December 2023. In this
survey, the national resource persons from eight member economies were requested to fill out the
“Priority Sheet” with priority CSA technologies and specific topic, possible collaboration with the
COE on CSA, and challenges to be addressed or overcome, for pilot projects. All national resource
persons were also asked to provide information on related projects underway (see Figure 2).

THE SECONDARY SURVEY USING PRIORITY SHEET.

Priorities on Climate-smart Agriculture Technologies for pilot projects

Please fill out the form below to specify your preference.

Member economy ( )
Specific topic for possible Related projects currently
Your CSA collaboration with the Challenges to be underway or planned if
priority | technology COE on CSA addressed or overcome any
1
2
3
4
5
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Results of First and Second Surveys

GHG Emissions from Agriculture in Eight Member Economies

Figure 1 shows the recent estimates of total GHG emissions from agriculture, including a breakdown
by source, in the eight target member economies. GHG emissions due to land use change are not
included in the figure.

GHG EMISSIONS FROM AGRICULTURE IN EIGHT MEMBER ECONOMIES.

Bangladesh Unit: GgCO2eq

India i
Indonesia

Pakistan

The Philippines

The ROC
The ROK
Thailand
o o o o =} o o o =3 =
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o o =) S o o o =) =)
wn o wn o wn o wn o wn
— — ~ ~ ™M ™M < <
The The The
Thailand ROK ROC Philippines Pakistan Indonesia India Bangladesh
M Rice cultivation 28,715 5,700 537 44,206 7,830 25,235 71,322 15,239
M Fertilizer application 11,110 5,600 1,175 7,112 70,730 39,326 77,781 8,098
M Enteric fermentation 10,766 4,700 593 8,782 92,170 17,898 222,655 27,765
Manure management 3,248 5,000 898 3,906 16,950 13,422 27,227 8,893
M Other activities 2,927 100 28 2,154 4,250 9,420 8,836 1,870

Source: Based on results of the first and second surveys.

Note: Data of Bangladesh and the ROC represent estimates for 2021; data of the Philippines and the ROK represent estimates
for 2020; data of Indonesia and Thailand represent estimates for 2019; data of Pakistan represent estimates for 2018; and data
of India represent estimates for 2016.

Bangladesh

Among the eight member economies, Bangladesh is the fifth-largest producer of GHG emissions
from agriculture. In 2019, GHG emission from agriculture in Bangladesh was estimated to be
61,865 GgCO2eq. The largest source of GHG emissions from agriculture in Bangladesh was
enteric fermentation (accounting for 45%); followed by rice cultivation (25%); manure management
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(14%); application of N-based fertilizers to agricultural soils (13%); and other activities such as
urea application (3%).

The ROC

Among the eight member economies, the ROC is the smallest producer of GHG emissions from
agriculture. In 2021, GHG emission from agriculture in the ROC was 3,231 GgCOZ2eq. The largest
source of GHG emissions from agriculture was application of N-based fertilizers to agricultural
soils (accounting for 36%); followed by manure management (28%); enteric fermentation (18%);
rice cultivation (17%); and other activities (1%).

India

Among the eight member economies, India is the largest producer of GHG emissions from
agriculture. In 2016, the estimated GHG emission from agriculture in India was 407,821 GgCO2eq.
The largest source of GHG emissions from agriculture was enteric fermentation (55%); followed
by application of N-based fertilizers to agricultural soils (19%); rice cultivation (17%); manure
management (7%); and other activities such as field burning of agriculture residues (3%).

Indonesia

Indonesia is the third-largest producer of GHG emissions from agriculture among the eight member
economies. In 2019, the estimated GHG emission from agriculture in Indonesia was 105,301
GgCO2eq. The largest source of GHG emissions from agriculture was application of N-based
fertilizers (accounting for 37%); followed by rice cultivation (24%); enteric fermentation (17%);
manure management (13%); and other activities such as urea and lime application (9%).

Pakistan

Pakistan is the second-largest producer of GHG emissions from agriculture among the eight
member economies. In 2018, Pakistan’s agriculture emitted 191,930 GgCO2eq. of GHG into the
atmosphere. The largest source of GHG emissions from agriculture was enteric fermentation
(accounting for 48%); followed by application of N-based fertilizers to agricultural soils (37%);
manure management (9%); rice cultivation (4%); and other activities (2%).

The Philippines

The Philippines is the fourth-largest producer of GHG emissions from agriculture among the eight
member economies. In 2020, Philippine agriculture emitted 66,159 GgCO2eq. of GHG into the
atmosphere. The largest source of GHG emissions from agriculture was rice cultivation (accounting
for 67%); followed by enteric fermentation (13%); application of N-based fertilizers to agricultural
soils (11%); manure management (6%); and other activities (3%).

The ROK

The ROK is the seventh-largest producer of GHG emissions from agriculture among the eight
member economies. In 2020, GHG emission from agriculture in the ROK was estimated to be
21,100 GgCO2eq. The largest source of GHG emissions from agriculture was rice cultivation
(accounting for 27%); followed by application of N-based fertilizers to agricultural soils (26.5%);
manure management (24%); enteric fermentation (22%); and other activities (0.5%).

Thailand
Thailand is the sixth-largest producer of GHG emissions from agriculture among the eight member
economies. In 2019, Thai agriculture emitted 56,766 GgCO2eq. of GHG into the atmosphere. The
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largest source of GHG emissions from agriculture was rice cultivation (accounting for 51%);
followed by application of N-based fertilizers to agricultural soils (20%); enteric fermentation
(19%); manure management (6%); and other activities (5%) such as field burning of agriculture
residues and application of urea and lime.

Government Policies for Methane Emission Reductions in Eight Member Economies
The summary of government policies or support measures for methane emission reduction in the
eight member economies is as follows:

Bangladesh

The government aims to reduce methane emissions from paddy soils by 17% by 2030 by promoting
alternate wetting and drying (AWD), developing climate-smart rice varieties, implementing
balanced fertilization, and distributing urea deep placement technology.

The ROC

The ROC’s Department of Agriculture aims to achieve net-zero agricultural emissions by 2040
through four main axes of reduction, increase of sinks, circulation, and green trend. There are three
low-carbon production models for methane emission reductions: (1) reduce the amount of chemical
fertilizers and use them accurately; (2) promote organic and friendly agriculture; and (3) adjust
paddy field irrigation mode.

India

Methane emissions from Indian rice paddies have been almost stable for the last two decades.
However, due to high water requirements of paddy crops, the Government of India has initiated a
crop diversification program under the National Mission for Sustainable Agriculture (NMSA) to
reduce water requirements and promote alternate crop cultivation. As part of the National Food
Security Mission (NFSM), the System of Rice Intensification (SRI) and “direct seeded rice’ are
being implemented to increase productivity and reduce methane emissions from paddy soils.

Indonesia

Indonesia’s Nationally Determined Contribution (NDC) aims to reduce GHG emissions by 29%
unconditionally and 41% conditionally by 2030. Mitigation actions in the NDC for the agricultural
sector include the use of low-emission crops, implementation of water-efficient concepts in water
management, use of organic fertilizers, manure management for biogas, and feed supplements for
the cattle. For ongoing actions, there is a program called Strategic Irrigation Modernization and
Urgent Rehabilitation Project (SIMURP) by the Ministry of Agriculture, using CSA technologies
such as AWD/intermittent and Jajar Legowo (Spacing-Plant) rice cultivation systems to reduce
methane emissions from paddy soils.

Pakistan

There are several policies in Pakistan, such as National Climate Change Policy 2012 (updated in
2021); Pakistan Climate Change Act 2017; Sindh Agriculture Policy 2018; and National Food
Security Policy 2018, that recommended the reduction of GHG emissions from agriculture.
Pakistan is also currently implementing some projects as part of the national public sector
development program to introduce machinery, tillage, irrigation, and field management practices
for enhancing the productivity of rice. These may also reduce methane emissions from paddy fields
and control rice straw burning at field.
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The Philippines

The country’s comprehensive efforts to mitigate methane emissions from paddy soil are geared for
improving access to climate finance, promoting technology development and transfer, and
strengthening capacity-building initiatives embedded in different programs of the Department of
Agriculture (DA).

The ROK

The government is implementing a soil improvement project using silicate fertilizer to reduce
methane emissions and is developing various emission factors to accurately measure methane
emissions from paddy soils. The government is also promoting organic-friendly farming, low-till
farming, organic fertilizer application, use of highly stable organic-matter fertilizers and soil
microorganisms, circulation of surplus agricultural materials, and establishment of effective carbon
pricing and trading systems.

Thailand

There is a project called “Thai rice: Strengthening Climate-smart Rice Farming (Thai Rice GCF)”
under the Rice Department, supported by Green Climate Fund (GCF) and Gesellschaft fir
Internationale Zusammenarbeit (G1Z). This project aims to promote low-emission and climate-
resilient rice farming, supporting 250,000 farmers across 21 provinces from 2023 to 2028. The
CSA technologies included in this project are laser-land leveling; AWD; site-specific nutrient
management; straw/stubble management; integrated pest management (IPM); climate-smart rice
varieties, direct seeded rice; crop diversification, including perennial plants and trees; intercropping;
and agromet advisory support. The Ministry of Agriculture and Cooperatives (MOAC) of Thailand
announced the “Agricultural Action Plan for climate change 2023-2027” to implement various
countermeasures to cope with the effects of climate change including the introduction of CSA.

Government Policies for Carbon Sequestration in Eight Member Economies
A summary of government policies or support measures for carbon sequestration in the eight
member economies is as follows:

Bangladesh

Bangladesh has a low level of soil organic carbon with an average of 1% nationwide. Bangladesh
has conducted long-term experiments of balanced fertilization, organic amendment, and
conservation agriculture study to investigate the increase in soil organic carbon. An increased soil
organic carbon content of 10-15% over baseline soil has been observed in long-term experiments
with balanced fertilization and organic amendment. The conservation agriculture study has revealed
5-10% increase in soil organic carbon over the initial soil.

The ROC

The Ministry of Agriculture and the Ministry of Science and Technology collaborate on the “Carbon
Negative Technology Working Circle” to reduce carbon dioxide emissions through carbon negative
technologies such as increasing natural carbon sinks. The technical group headed by the Ministry
of Agriculture evaluates the carbon sinks that can be contributed by natural environments such as
forests, soils, and oceans.

India
Indian soils are low in soil organic carbon in the topsoil layer (20cm) and require carbon
sequestration rate of 23-28 per mille, compared with the global requirement of 4 per mille. Long-

18 | APO MEMBERS'NEED AND READINESS FOR CLIMATE-SMART AGRICULTURE TECHNOLOGIES



SURVEY RESULTS

term experiments have shown that balanced fertilization and application of organic residues can
increase soil organic carbon content by 10-20%. Effective utilization of organic resources,
enhanced composting and farmyard manure (FYM) management, along with conservation
agriculture or resource conservation technologies, can enhance soil organic carbon in Indian soils.

Indonesia

The agricultural sector is just drafting the regulation of a result-based payment (RBP) for economic
carbon implementation. For ongoing action, in the SIMURP Program, technologies that support
carbon reduction in the agricultural sector, such as reducing the use of chemical fertilizers and
adding more organic fertilizers (balanced fertilization), have been employed.

Pakistan

The Climate Change Policy in Pakistan recommends carbon sequestration in agriculture,
agroforestry, mangroves, sea grasses, and tidal marshes. Initiatives such as Ten Billion Tree
Tsunami; Miyawaki Forest; REDD+ Indus Delta (2019-30 delta blue carbon phase I); and restoring
mangrove forest are underway. However, there is a lack of resources, awareness, and national/
international support for stimulating carbon sequestration projects.

The Philippines

The Organic Agriculture (OA) Act, enacted by the Republic Act 10068, promotes organic farming
in the Philippines. It aims to improve farm productivity, reduce natural resource depletion, and
enhance health benefits for farmers and consumers. The Act further provides for: labelling
requirements; retailing of organic produce; research, development, and extension (RDE); creation
of organic agriculture RDE networks; incentives; penalties; etc.

The ROK
The projects include biochar support project, carbon direct payment system, conversion of rice
fields into upland areas, and methane emission reductions feed for cattle.

Thailand

Thailand’s National Climate Change Policy Committee, chaired by the Deputy Prime Minister, is
focusing on the following topics: fertilizer usage according to the soil analysis value; study on
effects of soil, fertilizer, and water management in maize, sugarcane, cassava, soybean, and mung
bean production systems on soil quality changes and GHG emissions; and study of effects of cover
crops on beneficial soil microorganisms to increase crop production potential.

Government Policies to Support Agro-meteorological Data Systems in Eight Member
Economies

A summary of government policies or plans to support agro-meteorological data systems in the
eight member economies is as follows:

Bangladesh
The Government of Bangladesh is trying to formulate agro-meteorological policies that support the
agro-meteorological data system.

The ROC
With the support of the Ministry of Science and Technology Program and the National High-Speed
Network and Computing Center, the windy webpage (https://pm25.colife.org.tw), which currently
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has the highest resolution of 1 km in the ROC, was constructed. The system was developed and
maintained by professors of National Chung Hsing University and National Central University. It
provides air pollution forecasts for the next four days and simulation results of wind fields and
rainfall fields with a resolution of 1 km across the region.

India

India Meteorological Department (IMD) records the agro-meteorological data in the country
through 200 Agro Automatic Weather Station (AWS) installed across the country. The data is used
for providing agro advisories by the Indian Council of Agricultural Research (ICAR), along with
the IMD. Recently, a Weather Information Network and Data System (WINDS) portal has been
launched by the Ministry of Agriculture and Farmers Welfare to augment the weather data collection
system in the country in terms of adequacy of network, data collection, standardization, hosting
and dissemination through coordinated efforts of the IMD and different states.

Indonesia

In Indonesia, there is a web-based Integrated Cropping Calendar Information System called “SI
KATAM Terpadu” that provides planting time guidelines, and fertilizer and variety recommendations
for rice, maize, and soybean crops.

Pakistan

The government is keen to pursue a grid-based agro-meteorological system in Pakistan. The
government tried to develop the agroecological and crop zoning system for decision-making. A
web-based data management system called “Pakistan subnational food systems dashboard” is
currently being developed in collaboration with the FAO. However, the majority of these initiatives
are in preliminary stages and are undergoing improvements and refinements.

The Philippines

The Philippine Atmospheric, Geophysical and Astronomical Service (PAGASA), a government agency
responsible for weather forecasting and monitoring, has ongoing programs to improve meteorological
and climate data collection, dissemination, and capacity-building for various sectors, including
agriculture. Moreover, different government agencies also have various plans, programs, and policies
that support and complement the agro-meteorological data system in the country. For example, the
DA-Philippine Rice Research Institute has institutionalized the Philippine Rice Information System
(PRISM) that harnesses satellite technology and agro-meteorological data to deliver timely information
to rice farmers. Furthermore, the Smarter Approaches to Reinvigorate Agriculture as an Industry in the
Philippines (SARAI) project under the Department of Science and Technology (DOST) aims to
modernize and enhance the agricultural sector in the country through the application of advanced
technologies, including remote sensing, information technology, and data analytics.

The ROK
Research and development to support agro-meteorological data system are being continued by the
Rural Development Administration.

Thailand

Thai Meteorological Department is providing daily, weekly, fortnight, quarter, and seasonal
agromet forecast data such as average relative humidity, average rainfall, average soil temperature,
sun time, and wind run. It is also developing policies to support an agro-meteorological data system
in the country.
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Carbon Credit Trading and Emission Reduction Program for the Agricultural Sector

The availability of a national carbon credit trading mechanism; a voluntary emission reduction
program for the agricultural sector; and types of agricultural projects registered in the mechanism
and the program in the eight member economies (see Figure 2), can be summarized as follows:

Bangladesh, Pakistan, and the Philippines

There is no national carbon credit trading mechanism or voluntary emission reduction program for
the agricultural sector in Bangladesh, Pakistan, and the Philippines. However, the Government of
Pakistan is keen to develop such mechanisms in the near future, though skills, resources, and
awareness are the impediments. The Government of the Philippines is engaged in discussions with
the Government of Japan to establish a joint crediting mechanism (JCM) for projects related to
reduction or removal of methane emissions from rice cultivation. The projects will fall under
Article 6.2 of the Paris Agreement and will be located in Luzon, within two different national
irrigation systems managed by the National Irrigation Administration (NIA) in the Philippines.

India and Indonesia
India and Indonesia are in the process of drafting regulations for a national carbon credit trading
mechanism or a voluntary emission reduction program.

The Government of India published Gazette notifications in 2023 on the Green Credit Program,
which is a market-based voluntary scheme proposed to be notified under Environment (Protection)
Act, 1986. A green credit will be a unit of an incentive provided for a specified activity, delivering
a positive impact on the environment. An activity generating green credits under the Green Credit
Program may also get carbon credits from the same activity in the carbon market. Draft Green
Credit Program Implementation Rules 2023 have been published in the Gazette for public
comments. Eight sectors, including agriculture, are proposed to be included in the scheme.

In Indonesia, there is a regulation for carbon trading, such as Presidential Regulation Number 98
of 2021 (Peraturan President NEK, Nilai Emisi Karbon) concerning the economic value of carbon,
but it is not specific to the agricultural sector. For the agricultural sector, Indonesia is drafting a
regulation to support the aforementioned presidential regulation.

The ROC, the ROK, and Thailand
There is a national carbon credit trading mechanism or voluntary emission reduction program in
the ROC, the ROK, and Thailand.

The ROC established a carbon trading platform, “The ROC Carbon Solution Exchange: TCX” in
August 2023, focusing on “voluntary reduction” to conduct domestic carbon rights trading,
international carbon rights trading, and carbon consulting services.

The ROK has a national carbon credit trading mechanism for the agricultural sector. There are some
major types of agricultural projects that were registered in the mechanism: water management in rice
cultivation; addition of biochar to agricultural land; good fertilization practice; utilization of animal
waste or agricultural residues for electricity generation; and others. The other projects include unused
heat energy (heated wastewater); circulating water film cultivation; LED lighting replacement; high-
efficiency thermal insulation material (multi-layer thermal insulation curtain); geothermal heat pump;
renewable energy (solar power, solar power, hydroelectric power, wind power); use of by-product
fertilizer; cover cropping; conservation tillage; and land use change (rice paddy to upland).
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Thailand has a voluntary emission reduction program called “T-VER,” covering the agricultural
sector. There were two major types of agricultural projects registered in the program: good
fertilization practice in agricultural land; and carbon sequestration and GHG emission reductions.

CARBON CREDIT TRADING MECHANISM AND EMISSION REDUCTION PROGRAM, WITH TYPES OF

REGISTERED AGRICULTURAL PROJECTS.

Pakistan

Bangladesh
India

No national carbon credit trading
mechanism and voluntary emission
reduction program for agricultural sector

In the process of drafting a regulation for
carbon credit trading mechanism or
voluntary emission reduction program

Have national carbon credit trading
mechanism or voluntary emission
reduction program for agricultural sector

ROK

ROC

Thailand

Philippines

Indonesia

et

Types of agricultural projects registered in the national carbon credit trading mechanism and voluntary
emission reduction program

The ROK:

Water management in rice cultivation

. Addition of biochar to agricultural land
Good fertilization practice

U ENENI

. Utilization of animal waste or agricultural residues for electricity generation
Others: Unused heat energy (heated wastewater); circulating water film cultivation LED lighting replacement;

high-efficiency thermal insulation material (multi-layer thermal insulation curtain); geothermal heat pump;
renewable energy (solar power, solar power, hydroelectric power, and wind power); use of by-product
fertilizers; cover cropping; conservation tillage; land use change (rice paddy to upland).

Thailand:

1. Good fertilization practice in agricultural land
2. Carbon sequestration and reducing emissions

Source: Based on the results of the first and second survey.

Participation in Clean Development Mechanism

The Clean Development Mechanism (CDM) is an international offset mechanism under the Kyoto
Protocol that allows crediting of emission reductions from GHG abatement projects in developing
countries. Since the ROC is not party to the United Nations Framework Convention on Climate Change
(UNFCCC) and the Kyoto Protocol, it could not become formally eligible to participate in the CDM.
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Among the rest of the seven member economies that are participating in the CDM, only Bangladesh
has not registered any of the agricultural projects in the CDM (see Figure 3). Common and
distinctive features of agricultural projects registered in the CDM in the other six member
economies are as follows:

Common features

India, Indonesia, Pakistan, the Philippines, the ROK, and Thailand have registered several projects
related to treatment and utilization of animal waste or agricultural residues for electricity generation
in the CDM.

Distinctive Features
(1) Indiaisthe only member economy that has registered a project related to water management
in rice cultivation.

(2) Only Indonesia and Pakistan have registered a project related to good fertilization practices.

REGISTRATION AND TYPE OF AGRICULTURAL PROJECTS IN THE CDM IN EIGHT MEMBER ECONOMIES.

ROK

Pakistan

Bangladesh ROC
India

Thailand

Philippines

None of the agricultural projects have
been registered in the CDM

Several agricultural projects have been

registered in the CDM Indonesia

¥

Types of agricultural projects registered in the CDM

Common features between six member economies that have registered agricultural projects in the CDM:
All six member economies have registered several projects related to the treatment of animal waste and the
utilization of animal waste or agricultural residues for electricity generation.

Distinctive features between six member economies that have registered agricultural projects in the CDM:

1. India is the only member economy that has registered a project related to water management in rice
cultivation.

2. Only Indonesia and Pakistan have registered projects related to good fertilization practice.

Source: Based on the results of the first and second surveys.
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Participation in Verified Carbon Standard

Verified Carbon Standard (VCS) is the world’s most widely used GHG crediting program. All eight
member economies are participating in the VCS. However, only India and Thailand have registered
agricultural projects in the VCS (see Figure 4). Types of agricultural projects registered in the VCS
in India and Thailand are as follows:

India
1. Addition of biochar to agricultural land;

2. Utilization of animal waste or agricultural residues for electricity generation; and
3. Water management in rice cultivation.

Thailand
1. Utilization of animal waste or agricultural residues for electricity generation.

REGISTRATION AND TYPE OF AGRICULTURAL PROJECTS IN THE VCS BY EIGHT MEMBER ECONOMIES.

ROK

Pakistan

Bangladesh ROC
India

Thailand

Philippines

None of the agricultural projects have
been registered in the VCS

Several agricultural projects have been

registered in the VCS
Indonesia

At

Types of agricultural projects registered in the VCS
India:
1. Addition of biochar to agricultural land
2. Utilization of animal waste or agricultural residues for electricity generation
3. Water management in rice cultivation

Thailand:
1. Utilization of animal waste or agricultural residues for electricity generation

Source: Based on the results of the first and second surveys.
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Participation in Gold Standard

Gold Standard (GS) is an international voluntary carbon offset program focusing on progressing
the UN’s Sustainable Development Goals (SDGs) and ensuring that projects benefit their
neighboring communities. Seven member economies, i.e., except for the ROK, are participating in
the GS. India, the ROC, and Thailand have registered several agricultural projects, while Pakistan
has registered one agricultural project in the GS (see Figure 5). Common and distinctive features
of agricultural projects registered in the GS by these four member economies are as follows:

Common features

Most of the member economies have registered project related to water management in rice
cultivation, treatment of animal waste, and utilization of animal waste or agricultural residues for
electricity generation.

Distinctive features
1. Indiaisthe only member economy that has registered a project related to water management
in rice cultivation.

2. Only the ROC has registered a project related to soil carbon sequestration.

REGISTRATION AND TYPE OF AGRICULTURAL PROJECTS IN THE GS BY EIGHT MEMBER ECONOMIES.

ROK

Pakistan

Bangladesh ROC
India

Thailand

Philippines

None of the agricultural projects have
been registered in the GS

Several agricultural projects have been
registered in the GS

One agricultural project has been onest

registered in the GS

h

Types of agricultural projects registered in the GS
Common features between four member economies that have registered agricultural projects in the GS:
Most of the member economies have registered projects related to water management in rice cultivation, the
treatment of animal waste, and the utilization of animal waste or agricultural residues for electricity generation.

Distinctive features between four member economies that have registered agricultural projects in the GS:
Only the ROC has registered project related to soil carbon sequestration.

Source: Based on the results of the first and second surveys.
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Participation in Puro Earth

Puro Earth is the world’s leading crediting platform for engineered carbon removal. Among the eight
member economies, only Thailand is participating in Puro Earth. Thailand has never registered any
projects in it but has bought some issued credits of biochar from Puro Earth (see Figure 6).

PARTICIPATION OF MEMBER ECONOMIES IN PURO EARTH.

ill.lROK

-

Thailand

’ ROC

,-‘i g’\\'ihilippines
- Pt

/

[ Never registered any projects or bought
any issued credits related to biochar from
Puro Earth

Never registered any projects but bought Indonesia P

some issued credits related to biochar ‘ . I
from Puro Earth “qvn.‘a-,-..xn
-~

./

Source: Based on the results of the first and second surveys.

Participation in JCM and Climate Protection and Carbon Offset

As noted earlier, JCM is a Japan-initiated bilateral mechanism for reducing GHG emissions while
transferring Japan’s technologies to partner countries in exchange for transferring carbon credits to
Japan. Climate Protection and Carbon Offset (KIik) is a bilateral mechanism for supporting climate-
friendly technologies and innovations in Switzerland and abroad. Participation of the eight member
economies in the JCM of Japan and/or Klik of Switzerland, shown in Figure 7, can be summarized
as follows:

India, Pakistan, and the ROC
India, Pakistan, and the ROC are not participating in any bilateral offset crediting mechanisms.

Bangladesh, Indonesia, the Philippines, and the ROK
Bangladesh, Indonesia, the Philippines, and the ROK are participating only in the JCM of Japan.

Thailand
Thailand is the only member economy that is participating in both the JCM and the Klik.

Availability of MRV and GHG Validation and Verification Body
Monitoring, Reporting, and Verification (MRV) is a system for monitoring the amount of GHG
emissions reduced by a specific mitigation activity and reporting the findings to an accredited
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FIGURE 7

PARTICIPATION OF EIGHT MEMBER ECONOMIES IN THE JCM AND THE KLIK.

ROK

Pakistan

Bangladesh ROC
India

Thailand

Philippines

Participating only in the JCM of Japan

Not participating in any bilateral offset

crediting mechanism
Indonesia

Participating in both the JCM and Klik

Source: Based on the results of the first and second surveys.

validation and verification body (VVB). The VVB then verifies the report so that the results can be
certified, and carbon credits can be issued. The GHG VVB is a qualified and independent third
party and operates according to the 1SO 14065:2020 general principles and requirements for bodies
validating and verifying environmental information. The availability of the MRV system and the
GHG VVB in the eight member economies (see Figure 8), can be summarized as follows:

Bangladesh and the Philippines
Although there is the MRV system, there is no GHG VVB in both Bangladesh and the Philippines.

The Philippines collaborates with international organizations and receives support for capacity-
building in MRV. Organizations such as the United Nations Development Program (UNDP) and the
Global Environment Facility (GEF) frequently aid countries such as the Philippines in developing
MRYV capabilities. Furthermore, the UNFCCC has approved the standardized baseline for methane
emissions from rice cultivation in the Philippines (ASB0008) for the CDM Methodology “AMS-III.
AU.v4.0,” which pertains to methane emission reductions through adjusted water management in
rice cultivation. In addition, the Philippines, through the DA-Philippine Rice Research Institute, has
contributed to the “Handbook of Monitoring, Reporting, and Verification (MRV) for a GHG
Mitigation Project with Water Management in Irrigated Rice Paddies,” published in February 2018
by the Institute for Agro-Environmental Sciences, NARO, Japan. The Philippines does not yet have
a dedicated national GHG VVB. The GHG validation and verification processes are typically carried
out following internationally accepted and approved standards and protocols. The Philippines will
adhere to internationally approved guidelines issued by the UNFCCC when implementing projects
for emission reductions and removals. One such example is the “Guidelines on the Use of the Closed
Chamber Method for GHG Measurement from Rice Cultivation,” for which the country has also
made contributions as an author through the DA-Philippine Rice Research Institute.
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India and Pakistan
Although there is no MRV system, there is GHG VVB in India and Pakistan.

India has an institutional arrangement of GHG inventory preparation under the leadership of
Ministry of Environment Forest and Climate Change (MoEFCC).

Pakistan does not currently have institutional arrangements for GHG inventory preparation or a
broader climate MRV. However, Pakistan has conducted ad hoc project-based inventory work,
which has helped build some institutional capacity for ongoing and continuously improving MRV
outputs. The Ministry of Climate Change through the Global Change Impact Study Center in
Islamabad has developed a transparency web platform with the support of GIZ Germany and
CITEFA France for MRV and ETF strengthening to manage climate change and GHG. Also, the
project under the National Forest Monitoring System (NFMS) has developed an MRV system for
REDD+ in Pakistan to support continuous monitoring of forest and land/use change. The Ministry
of Climate Change (MoCC) has been working toward developing standards to make the climate
change monitoring process efficient and effective.

Indonesia, the ROC, the ROK, and Thailand
Both the MRV system and the GHG VVB are there in Indonesia, the ROC, the ROK, and Thailand.

In Indonesia, there are systems such as the Indonesian National Carbon Accounting System
(INCAS), designed as a tier 3 type GHG accounting system to support Indonesia’s MRV
requirements for the land-based sectors. The INCAS is also designed for GHG reporting for the

AVAILABILITY OF THE MRV SYSTEM AND THE VVB IN EIGHT MEMBER ECONOMIES.

ROK

Pakistan

Bangladesh ROC
India

Thailand
Philippines

There is MRV system but there is no VVB

In the process of developing MRV system.
However, there is VVB

There are both MRV system and VVB Indonesia

Source: Based on the results of the first and second surveys.
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Agriculture, Forestry, and Other Land Use (AFOLU) sectors, as well as for tracking progress in
achieving national emission reduction targets. The INCAS was developed by the Ministry of
Environment and Forestry, with support and inputs from other national institutions, such as the
National Aeronautics and Space Agency (LAPAN), and the Ministry of Agriculture. Indonesia
also has the GHG VVB, which is certified by the National Accreditation Committee (KAN).
One of the accreditation services provided by the KAN is the accreditation scheme for the
Lembaga Validasi dan/atau Verifikasi Sektor Informasi Lingkungan Lingkup Gas Rumah Kaca
(LVV GRK) or Validation and/or Verification Institution for Environmental Information Sector
in the Scope of GHG. The ROC’s GHG emissions inventory registration is an organizational
inventory. Its complete mechanism is based on the inventory report standard structure of the
1ISO14064-1 international standard and the US Greenhouse Gas Reporting Program (GHGRP)
to establish its consistent inventory procedures, technical regulations, and management
methods. Controlled objects should go to the inventory and registration area of the National
GHG Registration Platform in accordance with the law. The Environmental Protection Agency
is entrusted to promote members of the International Accreditation Forum (IAF), International
Multilateral Mutual Recognition Agreement (MLA), to declare that legal entities meet specific
standards or requirements based on GHG verification and verification, such as 1SO14065,
1SO14066, 1SO14064-3, and other international standards. Inspection agencies certified by the
ROC apply to the Environmental Protection Agency and obtain a domestic inspection execution
license in accordance with the regulations and requirements of the ROC’s inspection agency
management to ensure that the implementation work and management mechanisms of the
certification agency and the inspection agency comply with international requirements.

Calculating and Reporting Methane Emission Reductions from Rice Cultivation by Water
Management

The COE on CSA, implemented by the NARO, has been involved in the development of a
methodology for calculating and reporting the reduction of methane emissions from paddy soils
by mid-season drainage, which is one of the water management practices. The methodology,
“AG-005 extension of mid-season drainage period in rice cultivation,” developed by the COE on
CSA and the Ministry of Agriculture, Forestry, and Fisheries of Japan was registered as one of the
agricultural methodologies in the J-Credit Scheme, a scheme set up in 2013 by the government of
Japan to certify the amount of GHG emission reductions and removals in the country, in March
2023. This methodology is essential not only for calculating and reporting the reduction of
methane emissions from paddy soils by water management practice in a project but also for
generating tradable carbon credits.

According to the results of the first and second surveys, all eight member economies gave the
highest score to the importance of methodology for calculating and reporting the reduction of
methane emissions from paddy soils by water management practice (see Figure 9). On why the
methodology was so important, Bangladesh stated that the GHG measurement from rice fields
was not robust and they were not very experienced with such methods. As a result, it was crucial
for Bangladesh to establish a baseline for methane emission data; develop mitigation strategies;
monitor ongoing research activities, data analysis, and reporting; and communicate effectively.

Various types of technologies were practiced or promoted in India, Indonesia, Pakistan, the
Philippines, the ROC, and the ROK to reduce methane emissions from paddy soils, while only
water management was practiced or promoted in Bangladesh and Thailand (see Table 1).
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IMPORTANCE OF METHODOLOGY FOR CALCULATING AND REPORTING THE REDUCTION OF METHANE
EMISSIONS.

Thailand

1 5 very important

Source: Based on the results of the first and second surveys.

TABLE 1

TYPES AND TECHNOLOGIES PRACTICED TO REDUCE METHANE EMISSIONS FROM PADDY SOILS.

Soil/organic matter Other agronomic
Water management management management
O

Bangladesh
o o o
India System of rice e
AWD intensification/direct . . .
L diversification
sowing rice
0 O O
Indonesia AWD/Intermittent Organic ar'u.d balanced Low mejche?ne rice
fertilizers varieties
O
O Minimizing tillage O
FELBE DI TgEie, > and direct seeding of | Land use change
AWD, raised bed . 9 " 9
rice
O
:;E?“ ines O @) O Direct Seeding,
pp Aerobic rice
© o
Well-decomposed . -
) Fertilizers containing O
The ROC @) compost, improved
sulphate and Land use change
method of manure and
. superphosphate
straw application
The ROK o o o ©
Land use change
Thailand O

Source: Based on the results of the first and second surveys.
Note: O indicates that the technology is practiced or promoted in the economy.
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Only four member economies, namely, Indonesia, the Philippines, the ROK, and Thailand, have a
shared or approved methodology for calculating and reporting the reduction of methane emissions
from paddy soils (see Figure 10).

Indonesia
MSAP-002 is used for reducing methane emissions from rice fields.

The Philippines
ASB0008-2020 is used in the context of methane emissions from rice cultivation.

The ROK
Water management during paddy cultivation is practiced.

AVAILABILITY OF SHARED OR APPROVED METHODOLOGY FOR CALCULATING AND REPORTING THE
REDUCTION IN METHANE EMISSIONS.

ROK
'ROC
Thailand
Philippines
[ No shared or approved methodology
There is a shared or approved methodology
I Working on the development of methodology Indonesia

¥

Shared or approved methodology for calculating and reporting the reduction of methane
emissions from paddy soils

Indonesia:
MSAP-002: Reducing methane emissions from rice fields

The Philippines:
ASB0008-2020: Methane emissions from rice cultivation in the Philippines

The ROK:
Water management during paddy cultivation

Thailand:
T-VER-P-TOOL-01-13: Calculation for methane emission reduction by adjusted water management practice in rice
cultivation

Source: Based on the results of the first and second surveys.
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Thailand
T-VER-P-TOOL-01-13 is applied for calculation of methane emission reduction by adjusted water
management practice in rice cultivation.

Methodology for Calculating and Reporting Carbon Stock in Agricultural Soils by Biochar
Application

The COE on CSA has been involved in developing methodologies for calculating and reporting
soil carbon stock resulting from biochar addition to mineral soil in cropland/grassland. The
methodology “AG-004 Biochar addition to mineral soil in cropland/grassland” developed by the
COE on CSA was registered in September 2020 under the J-credit Scheme. This methodology is
essential not only to calculate and report carbon stock in agricultural soils resulting from biochar
addition of a project but also to generate tradable carbon credits.

Except for the ROC and the ROK, six member economies, namely, Bangladesh, India, Indonesia,
Pakistan, the Philippines, and Thailand, gave the highest score to the importance of methodology
for calculating and reporting carbon stock in agricultural soils by biochar application (see Figure
11). Bangladesh and Indonesia stated that the methodology was very important because carbon was
the main driver for determining the soil’s potentiality and its output. It also indicated how much
carbon was sequestrated in soils. Regular updates and monitoring are crucial to tracking changes
in carbon stocks over time and to evaluate the effectiveness of soil management practices in
achieving carbon sequestration goals. It is very important to measure and calculate carbon stock in
agriculture soils to know how sufficient the carbon level is in agricultural soils.

IMPORTANCE OF THE METHODOLOGY FOR CALCULATING AND REPORTING CARBON STOCK IN
AGRICULTURAL SOILS.

ROK
Pakistan
Bangladesh ROC
India
Thailand
Philippines

5 Very important

4 Fairly important

3 Important Indonesia

Source: Based on the results of the first and second surveys.
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Table 2 shows the outlook of biochar as a soil amendment for soil carbon sequestration, major
potential organic materials for biochar production, and competing uses of major potential organic
materials in the eight member economies. All member economies, except for Bangladesh,
considered biochar as an important soil amendment for soil carbon sequestration. In all the member
economies, rice husks, rice straw, sugarcane bagasse, and livestock manure were the major potential
organic materials for biochar production due to their large quantities. However, competing uses of
these materials are expected. For example, rice husks are used for various purposes such as animal
feeding, bedding, fuel, and brick making. Rice straw is used for bioenergy, biofuel, mushroom
production, and animal feeding, and is sometimes burned on the farm. Sugarcane bagasse is widely
used as boiler fuel and animal fodder, as well as for producing bioethanol.

TABLE 2

OUTLOOK OF BIOCHAR FOR SOIL CARBON SEQUESTRATION, MATERIALS NEEDED, AND CHALLENGES.

Outlook for

biochar as a soil Major potential

amendment for organic materials | Competing uses of major
soil carbon for biochar potential organic

sequestration Note for outlook production materials
70% of rice husks have
Very rare to produce . .
Bangladesh | Rare + Rice husks been utilized for feed,

biochar in Bangladesh .
bedding, and fuel

Rice straw is burned on

Need to understand farm, and some areas
long-term effects of + Rice straw use it as animal fodder.
India Yes biochar; energy is - Sugarcane Bagasse is used for fuel
required to produce bagasse in boilers to produce
biochar steam and generate
electricity

Indonesia needs to
. re-use agricultural waste . Animal husbandry, brick
Indonesia Yes . + Rice husks .
to improve and meet making, and fuel

soil carbon needs

Some field trials of + Rice straw Animal fodder, domestic
Pakistan Yes biochar application are |+ Sugarcane burning, and organic
ongoing bagasse fertilizers

Rice straw is used for
bioenergy, biofuel,
mushroom production,
. and animal feeds. Rice
« Rice straw
The . husks are used for
o Yes + Rice husks . .
Philippines biochar material, fuel,
« Coconut husk
and bedding. Coconut
husk is used for
cocofiber, fuel, particle

board, and ropes.

(Continued on next page)
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(Continued from the previous page)

Outlook for

biochar as a soil Major potential

Competing uses of major

amendment for organic materials

soil carbon for biochar potential organic
sequestration Note for outlook production materials
There has been a draft
proposal for biochar » Biomass
quality specifications waste, crop Rice husks are used for
The ROC Yes and safety management residue, and livestock bedding, fuel,
regulations since 2000, livestock etc.
but not much progress manure
has been made yet
Rice straw is used for
. . feeding, bedding, and
There are ongoing « Rice straw . .
. . incorporation. Poultry
The ROK Yes projects on biochar « Poultry
application manure manures have been
used as compost and
soil amendment
40% of rice husks are
utilized as feed fertilizer,
Limited information is + Rice husks bedding, and fuel.
Thailand Yes available for carbon + Sugarcane Bagasse is used as boiler
sequestration bagasse fuel in sugar factories as
well as for producing
bioethanol

Source: Based on the results of the first and second surveys.

Need and Readiness for Implementing Soil Carbon Sequestration Visualization Tool

The COE on CSA has developed a web-based soil carbon sequestration visualization tool that can
simply visualize the effects of organic material inputs on soil carbon sequestration and GHG
emissions in Japan. By simply selecting a location on a map and choosing a crop and organic
material management practice from a menu, changes in soil carbon content will be calculated for
the next 20 years and a total evaluation of GHG emissions (methane, nitrous oxide, and carbon
dioxide) will be displayed. This tool can be used to support policy evaluation of the government.
The Ministry of Agriculture, Forestry and Fisheries of Japan uses this tool to calculate soil carbon
stock and GHG emissions to evaluate the effects of activities eligible for the Direct Payment for
Environmentally Friendly Agriculture in which farmers are given direct payment subsidies in
exchange of their efforts to shift from conventional to environmentally friendly farming, for global
warming prevention.

As shown in Figure 12, most of the member economies have evaluated the importance of soil
carbon sequestration visualization tools with high scores. Bangladesh noted that the tool was very
important because it might be easy to use and give a complete picture of carbon sequestration in
agriculture. In addition, farmers could claim carbon credit for reduced emissions.
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IMPORTANCE OF SOIL CARBON SEQUESTRATION VISUALIZATION TOOL IN EIGHT MEMBER ECONOMIES.

’ROK

l ROC

Thailand .
‘;\';S S%hilippines
s ’:./‘..!\-
[ 5very important
4 fairly important
Indonesia

Source: Based on the results of the first and second surveys.

Table 3 shows the availability of soil map, available data from soil map, availability of long-term
experiment data of organic matter inputs, and availability of long-term soil carbon observation
data, in the eight member economies. To develop and apply the Soil Carbon Sequestration
Visualization Tool, the following data are needed: soil map with data of clay content, carbon
content or organic matter content, and bulk density; long-term experiment data of organic matter
inputs; and long-term soil carbon observation data. Table 3 shows that all eight member economies
have most of data needed for developing the Soil Carbon Sequestration Visualization Tool.

TABLE 3
POTENTIAL DATASETS FOR THE SOIL CARBON SEQUESTRATION VISUALIZATION TOOL.

Availability of
long-term Availability of

experiment data on long-term soil
Availability organic matter carbon observation
of soil map Available data from soil map inputs data

Carbon content, organic matter
Bangladesh O content, pH, NPK, EC, ESP, OC, O O
soil type/texture

Clay content, carbon content,
India (@) bulk density, pH, NPK, EC, ESP, @) @)
OC, soil type/texture

Indonesia O Clay content O O

(Continued on next page)
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(Continued from the previous page)

Availability of
long-term Availability of
experiment data on long-term soil
Availability organic matter carbon observation
of soil map Available data from soil map inputs data
O :
. ) pH, NPK, EC, ESP, OC, soll @) O
Pakistan Not entire
type/texture Only short-term Only short-term
country
Clay content, carbon content,
The )
o O organic matter content, Bulk O O
Philippines

density

Clay content, carbon content, o

The ROC O organic matter content, bulk O
) Only short-term
density

Clay content, carbon content,
organic matter content, bulk
The ROK O density, pH, OM, available P, O O
K, Ca, and Mg, available SiO2,
bulk density, OC, soil texture

Carbon content, organic matter
Thailand O content, pH, NPK, EC, ESP, OC, O O
soil type/texture

Source: Based on the results of the first and second surveys.
Notes: (1) O indicates that data is available.
(2) pH stands for potential of hydrogen; NPK stands for nitrogen, phosphorus, and potassium; EC stands for soil’s electrical
conductivity; ESP stands for exchangeable sodium percentage; and OC stands for organic carbon.

Need and Readiness for Implementing Agro-meteorological Grid Square Data System

The COE on CSAhasalso developed a meteorological data system that provides daily meteorological
data and covers entire Japan in a 1-km grid. The dataset comprises 13 different meteorological
elements, including daily mean air temperature, daily accumulated global solar radiation, daily
mean humidity, and snow water equivalent. This dataset can be combined with crop development
prediction models and other existing techniques and knowledge regarding crop responses to
meteorological stress to formulate novel crop management technologies.

As shown in Figure 13, all eight member economies have evaluated the importance of the grid-
based agro-meteorological data system with the highest score. Bangladesh said that the grid-based
agro-meteorological data system was very important because it made it simple to collect, analyze,
and communicate meteorological and climate data at a fine-grained, regional level to assist farmers
and policymakers in making informed decisions. By providing accurate and timely data on
temperature, rainfall, humidity, and other meteorological parameters, the system helped farmers
plan their crop cycles, irrigation schedules, and pest control measures. It also aided in disaster
preparedness, enabling authorities to anticipate and respond to weather-related threats, such as
floods or droughts. Ultimately, the system contributed to increased agricultural productivity, food
security, and sustainable rural development.
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IMPORTANCE OF GRID-BASED AGRO-METEOROLOGICAL DATA SYSTEM IN EIGHT MEMBER
ECONOMIES.

1 5 very important

Thailand

Source: Based on the results of the first and second surveys.

Table 4 shows the availability of grid-based agro-meteorological data system in the eight member
economies. Some member economies already have the system in place, while some are currently
developing the system. To develop a grid-based agro-meteorological data system and combine the
data with crop development prediction models and other existing techniques to formulate novel
crop management technologies, data that are commonly used for crop management, such as air
temperature, precipitation, relative humidity, wind speed, and solar radiation, are required. As
shown in Table 5, most of the member economies have most of the important data needed for
developing a grid-based agro-meteorological data system.

TABLE 4

AVAILABILITY OF GRID-BASED AGRO-METEOROLOGICAL DATA SYSTEM IN EIGHT MEMBER ECONOMIES.

Availability of grid-based agro-meteorological data system

Bangladesh | The installation of grid-based meteorological data system is ongoing.

Tt The gridded data (0.25 x 0.25) for rainfall and surface air temperature (1x1) data is
available with Indian Meteorological Department, Pune, India for the entire country.

Indonesia Grid-based agro-meteorological data is provided by the Agricultural Instruments
Standardization Agency (BSIP), the Ministry of Agriculture.

e There is a satellite-based crop monitoring system in Pakistan that uses remote sensing
and GIS to forecast and estimate crop statistics of major crops.

The There are projects using satellites for deriving grid-based agromet data. Free satellite images

Philippines | like Sentinel T and 2 with resolutions of 100m and 10m, respectively, are used.

(Continued on next page)
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(Continued from the previous page)

- Availability of grid-based agro-meteorological data system

A total of 176 agricultural meteorological stations are currently maintained by the

ROC Central Meteorological Administration. It also performs data analysis and compilation of
e
data from various agricultural meteorological stations, releases weekly agricultural

meteorological forecasts, and compiles data.

The ROK It is currently under development and has not yet been released.

Thai Meteorological Department (TMD)’s Numerical Weather Prediction System provides
short-range forecast with grids 2km? and 6km?, medium-range forecast with grids
Thailand 18km?, and long-range forecast with grids 27km? Geo-Informatics and Space
Technology Agency (GISTDA) is also implementing “Weather Data and Daily Agricultural

Image Collection System” with 24-station Field Server.

Source: Based on the results of the first and second surveys.

TABLE 5

WEATHER DATA, INCLUDING TIMESTEP AND PERIOD, AVAILABLE FROM WEATHER STATIONS IN EIGHT MEMBER ECONOMIES.

The
O O O O O O

Availability
Daily,
M i Daily, .
ean air Timestep Daily Daily ary. Daily weekly, Hourly
temperature Monthly
monthly
Periods 1981- 1980- 1960- 1985- 1998~ 1960s—
Availability | O O O O O O O O
Daily, .
Mini . ily, ly,
[ air Timestep Daily Daily Daily Daily Daily weekly, Hourly Daily
temperature monthly monthly
monthly
Periods 1981- 1970- | 1980- 1960- 1985- 1998~ 1960s—
Availability | O O O O O O O O
. Daily, .
Maxi i Daily, ) Daily,
aximum air Timestep Daily Daily Daily ar. Daily weekly, Hourly atly
temperature monthly monthly
monthly
Periods 1981- 1970- | 1980- 1960- 1985- 1998~ 1960s—
Availability | O O O O O O O O
. . Daily, Hourly,
Relative Daily, .
Ti Dail Hourl Hourl kly, Hourl ly,
el imestep aily ourly ey ourly weekly, ourly daily,
monthly monthly
Periods 1981- 1970- | 1980- 1990- 1985- 1998~ 1960s-
Availability | O O O O O O O O
Daily,
. . . . Hourly,
Wind speed Timestep Daily Hourly Daily Hourly weekly, Hourly
monthly
monthly
Periods 1981- 1970- | 1980- 1990- 1985- 1998~ 1960s—

(Continued on next page)

38 | APO MEMBERS'NEED AND READINESS FOR CLIMATE-SMART AGRICULTURE TECHNOLOGIES



SURVEY RESULTS

(Continued from the previous page)

Availability
Solar _ . . Daily, Ho.urly,
.. Timestep Daily Daily weekly, Hourly daily,
radiation
monthly monthly
Periods 1980- 1990- 1998~ 1960s—
Availability | O O O O O O O O
Daily, 3 Hour,
Precipitation Timestep Daily Daily Daily Daily weekly, Hourly daily,
monthly monthly
Periods 1981- 1970- | 1980- 1960- 1985- 1998~ 1960s-

Source: Based on the results of the first and second surveys.
Note: O indicates that data is available.

Key Stakeholders in CSA and Their Efforts

In the survey, eight national resource persons from the eight member economies were asked to
identify key stakeholders in CSA, as well as their efforts, across the following four categories:
government agency; private enterprise, university or research institute, and others such as
international organizations; non-governmental organization (NGO); and non-profit organization
(NPO). The results regarding key stakeholders in CSA and their efforts in climate change mitigation
and adaptation in agriculture are shown in Tables 6-9.

TABLE 6

KEY GOVERNMENT AGENCIES IN CSA AND THEIR EFFORTS IN EIGHT MEMBER ECONOMIES.

Key government agency in CSA

Name: The Ministry of Agriculture

Bangladesh Effort: Develop action plans for climate change, develop climate change
mitigation and adaption technologies, and provide support to conduct
research in the mitigation of GHG emissions in the agricultural sector.

Name: The Ministry of Agriculture of the ROC

Effort: Develop action plans for climate change and support the development of
climate-change mitigation and adaptation technologies.

Name: Department of Climate Change, the Ministry of Environment of the ROC

The ROC Effort: Provide climate-change response policies, manage GHG emissions/
reductions, and strengthen climate change adaptation resilience.

Name: National Science and Technology Council of the ROC

Effort: Develop action plans and projects for climate change and support the
development of climate-change mitigation and adaptation technologies

Name: Ministry of Agriculture and Farmers Welfare, Government of India

Effort: Develop policies and action plan for climate-resilient agriculture in India,
India support the technologies for adaptation to climate change with various
policies such as the National Mission on Sustainable Agriculture, National
Food Security Mission, PM Krishi Sinchai Yojna, etc.

(Continued on next page)
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(Continued from the previous page)

Key government agency in CSA

Name:

Effort:

Indonesia

Agency of Agriculture Extension and Human Resource Development
(AAEHRD), The Ministry of Agriculture

Develop action plans for climate change and support the development of
climate-change mitigation and adaptation technologies through CSA
SIMURP.

Name:

Effort:

The CSA SIMURP Program

Implement the CSA technology as the Province Project Implementation
Unit (PPIU).

Name:

Effort:

The Ministry of National Food Security and Research (MNFS&R) of Pakistan

Develop action plans for promoting climate-smart agriculture practices for
climate-change mitigation and adaptation in the agricultural sector of
Pakistan.

Name:

Effort:

Pakistan

The Ministry of Climate Change and Environmental Coordination (MoCCEC)

Mainstream climate change in the economically and socially vulnerable
sectors of the economy and steer Pakistan toward climate-resilient
development. It is also a key stakeholder in developing policy
recommendations and promoting carbon credit trading mechanisms in the
country. The provincial ministries on Climate Change Forestry, Environment
and Wildlife are its key subnational partners.

Name:

Effort:

The Ministry of Planning Development and Special Initiatives (PD&SI),
Economic Affairs Division (EAD)

Manage Pakistan’s socioeconomic development in a strategic and
sustainable manner and be responsible for resource allocation,
coordination, and planning.

Name:

Effort:

The Philippines

Department of Agriculture (DA)

Develop comprehensive initiatives to address climate change in the
agricultural sector and implement measures to enhance the resilience of
farmers to climate-related challenges, including the development of climate-
smart technologies. Additionally, the department has been actively engaged
in capacity-building and awareness campaigns to empower farmers with the
knowledge and tools for climate adaptation. The multifaceted approach aims
to both mitigate emissions and help the agricultural sector adapt to the
changing climate. The department also provides some funds to implement a
few exploratory research on GHG measurement from animals and rice
paddies. Furthermore, The Philippine Rice Research Institute (PhilRice), an
attached agency to the DA is the premier research body that has conducted
research on GHG emissions from rice paddies, along with the IRRI (1994-2000)
and the NARO-MAFF, Japan (2013-2017). The institute is the only government
agency that has trained, experienced, and competent staff to implement GHG
measurement projects in the country as defined by the UNFCCC. Moreover,
the Climate Resilient Agriculture Office (CRAO) of DA that cuts across policy
instruments and agencies of the department implements seven programs
that include Mainstreaming Climate Change Adaptation and Mitigation
Initiative in Agriculture, Climate Change Information System, Philippine
Adaptation and Mitigation in Agriculture Knowledge Toolbox, Climate-smart
Agriculture Infrastructure, Financing and Risk Transfer Instruments on Climate
Change, Climate-smart Agriculture and Fisheries Regulations, and Climate-
smart Agriculture Extension System.

(Continued on next page)
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Key government agency in CSA

The Philippines

Name: Department of Science and Technology (DOST)

Effort: The DOST supports research and development initiatives related to climate
science, weather forecasting, and development of climate-resilient
technologies for agriculture.

Name: Climate Change Commission (CCC)

Efforts: The CCC is the government agency responsible for coordinating on climate-
change policies and programs. It works on developing strategies and action
plans to reduce GHG emissions across all sectors, including agriculture.
Universities in the Philippines also conduct research and development works
to address the problems brought about by climate change.

The ROK

Name: Rural Development Administration Climate Change Assessment Division

Effort: It measures GHG emissions and develops various emission factors to
reduce GHG emissions.

Name: Korea Agricultural Technology Promotion Agency

Effort: A voluntary GHG reduction project is implemented, and incentives are
provided.

Thailand

Name: The Ministry of Agriculture and Cooperatives (MOAC) of Thailand

Effort: The Committee on Agricultural and Cooperative Development Policy and
Planning of the MOAC has developed Agricultural Action Plan for climate
change 2023-27, including the following five strategies: (1) raise the level of
climate adaptation of farmers and relevant businesses in the supply chain of
agriculture; (2) participate in reducing GHG emissions throughout the
agricultural supply chain to lessen long-term effects of climate change; (3)
develop databases and raise awareness on the impact of climate change and
adaptation and participation to decrease GHG emissions; (4) develop human
capacity in the agricultural sector and extend collaboration with stakeholders to
cope with climate change; and (5) drive and act on climate change operation.

Name: Department of Climate Change and Environment, Ministry of Natural
Resources and Environment

TABLE 7

KEY PRIVATE ENTERPRISES IN CSA AND THEIR EFFORTS IN EIGHT MEMBER ECONOMIES.

Key private enterprise in CSA

Bangladesh

Not indicated

The ROC

Name: CH Biotech

Effort: Research and develop efficient, precise, low-carbon plant growth regulators
and fertilizer products that meet the needs of modern agricultural production.

Name: Smartagri Integration Service Co., Ltd.

Effort: Integrate information and communication technology applications to
develop smart agricultural production management solution technologies
and information systems.

Name: Agneeds

Effort: With ecological agriculture as its core technology, it provides agricultural
technical consulting and supplies its own brand materials.

(Continued on next page)
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Key private enterprise in CSA

Name:

India Effort:

Grow Indigo (Agriculture Technology Start up) established in 2018 by
Mahyco Grow and Indigo Ag.

Help farmers in adopting carbon farming through regenerative practices
like cover crops and no-till to improve soil health for smallholder farmers in
India.

Indonesia Not indicated

Name:

Effort:

The South Asian Conservation Agriculture Network (SACAN)

Provide consultancy services in climate smart agriculture resource conser-
vation technologies (CSARCTs) to enhance agriculture productivity.

Name:
Pakistan Effort:

Sustainable Agriculture, Water, and Intelligent Ecosystem (SAWIE)

: Combine geospatial data with the power of machine learning and loT to

provide smart and sustainable solutions to farmers.

Name:

Effort:

Rabail Sprinkler and Drip Irrigation Technologies

Provide consultancy services in establishing, promoting, and capacity
building on the sprinkler, drip, and solar-powered pumping systems

Effort:

: Ostrom Climate Solutions Inc., Vancouver Canada

Provide members of Irrigators Associations in the Upper Pampanga River
Integrated Irrigation Systems with capacity building and support for the
adoption of alternate-wetting and drying (AWD) technology through
farmer field schools, and eventually generate carbon credits from which
incentives for participating farmers is derived

Name:

Effort:

Green Carbon Inc.

Ongoing proposals for carbon credits, implementation of AWD to reduce
GHG in the Philippines

The Philippines  Effort:

Creattura Company Ltd., Tokyo, Japan

Establish a pilot project (The Climate Resilient Rice Farming in Pangasinan,
Philippines) of 1,000 hectares in the Dipalo River Irrigation System with
main irrigation source from the San Roque Dam. The focused technology is
AWD. Creattura aims to implement and support initiatives that aim to
reduce GHG emissions.

Name:

Effort:

Sagri

A Japanese agri-tech company, with expertise in satellite data analysis on
farmland, introduced its technologies to leverage carbon credit to convert
GHG reduction into cash.

Effort:

Waste X

Support agricultural producers in the Philippines to utilize biomass waste
while generating additional income and reduce carbon emissions.

The ROK Not indicated

Name:
Effort:
Thailand

Thailand GHG Management Organization (public organization) or the TGO

The mechanism is implemented under the methodology of GHG mitigation,
including Thailand Voluntary Emission Reduction Program (T-VER), Low
Emission Support Scheme (LESS), and Clean Development Mechanism
(CDM).

Wave BCG, Varuna, etc.

(Continued on next page)
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Key private enterprise in CSA

Thailand

Effort:

Try to implement the project to reduce GHG under the T-VER or other
international mechanisms. Those companies are comprehensive businesses
on carbon credit.

Effort:

Thai feed mill association, Mitr Phol Sugar Company, Siam Quality Starch
Company, etc.

The private sectors/companies related to plant production have some
policies to support farmers to produce economic crops under CSA.

TABLE 8

KEY UNIVERSITIES OR RESEARCH INSTITUTES IN CSA AND THEIR EFFORTS IN EIGHT MEMBER ECONOMIES.

Member economy

Bangladesh

Name:

Effort:

Key university or research institute in CSA

Bangladesh Rice Research Institute (BRRI)

Develop climate-smart technologies in rice cultivation to reduce the
negative impact of climate change.

The ROC

Name:

Effort:

National Chung Hsing University

It established the Smart Sustainable New Agriculture Research and
Development Center. The main projects promoted include developing
time-saving and labor-saving machinery and equipment to solve the
problem of human resource shortage; build a big-data database and
analysis platform to collect important information; build a common
information platform that meets the needs and development of
agricultural production and food industry to increase the speed of
information transmission; and promote food and agriculture education
and combine science and technology with education to improve overall
agricultural production efficiency. In addition, demonstration sites and
talent cultivation centers integrating industry, academia, and R&D units
have also been established to cultivate talents related to smart
agriculture.

Name:

Effort:

National Chiayi University

National Chiayi University established the Smart Food and Agriculture
Teaching and Research Center in 2021. It mainly promotes the
development and application guidance of smart agricultural technology,
including drone education and training, Al, loT, and big data collection,
analysis, and application.

Name:

National llan University

Efforts: (1) Build mobile smart agriculture based on artificial intelligence.

(2) Use probiotics to protect the health of poultry and livestock and
convert high-value agricultural waste.

(3) Provide guidance, promotion, and improvement of agricultural
technology in Yilan and Hualien areas.

(4) Cultivate current and future agricultural talents.

(Continued on next page)
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Name:

Effort:

India

Key university or research institute in CSA

Indian Agricultural Research Institute, (IARI) New Delhi, also known as
Pusa institute

The institute is working since 1993 toward the development of emission
inventories of GHG from agricultural soils, development of emission
factors for N20O from managed agricultural soils and CH4 from rice
paddies. The institute is also working on assessing the CH4 mitigation
potential of different water management options in rice and various agri
management options for mitigation of nitrous oxide emission from
cropped soils. The institute is also working toward the development of
climate-change mitigation and adaption technologies for agriculture and
breeding of different stress-tolerant varieties of crops.

Name:

Effort:

Central Research Institute for Dryland Agriculture, Hyderabad (CRIDA)

Develop climate-change adaption technologies for rainfed agriculture in
the country.

Name:

Indonesia
Effort:

Indonesian Agricultural Environmental Standardization Institute (IAESI),
Pati, Central Java, Indonesia

Study climate-change mitigation and adaption technologies for
agriculture.

Name:

Effort:

The Climate, Energy and Water Research Institute (CEWRI) of the National
Agricultural Research Centre (NARC) in Pakistan Agricultural Research
Council (PARC) under the MNFS&R

It is actively involved in developing climate-smart agricultural techniques
related to land, water, and energy management in agriculture and their
promotion through capacity building and coordination with line
departments. Other research institutes of the National Agricultural
Research Centre (NARC) under PARC are developing crop varieties
resistant to droughts, diseases, pests, and multiple agro-silvo-pastoral
management practices.

Name:

Pakistan

Effort:

The University of Agriculture Faisalabad (UAF); the University of
Agriculture Peshawar (UAP); and the National University of Science and
Technology (NUST) Islamabad

Actively involved in academic and field research in developing climate-
smart agricultural practices for Pakistan.

Name:

Effort:

Global Climate Change Impact Study Centre (GCISC) under the (MoCC) of
Pakistan

The GCISC is mandated for national-level R&D effort, capacity building,
policy analysis, information dissemination, and assistance to national
planners and policymakers on issues related to past and projected future
climatic changes in the country; their likely impacts on the key
socioeconomic sectors of the country such as water, food, agriculture,
energy, forestry, health, and ecology; and appropriate adaptation and
mitigation measures.

(Continued on next page)
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Name:

Effort:

Key university or research institute in CSA

DA-Philippine Rice Research Institute (PhilRice)

PhilRice conducts research and development activities focused on rice
production, including the development of climate-smart rice varieties
and sustainable farming practices that reduce emissions and enhance
climate resilience. PhilRice has partnered with IRRI (1994-2000) and
NARO-MAFF, Japan (2014-17) on several projects related to mitigating
GHGs and adaptation to climate change.

SURVEY RESULTS

The Philippines

Name:

Effort:

DOST- Philippine Council for Agriculture and Natural Resources Research
and Development

Support R&D agenda related to Agriculture 4.0 that is smart, green, and
S&T-based. One of its priority projects is geared toward climate change

adaptation and mitigation, and disaster risk reduction in the agriculture
and forestry sectors.

Name:

Effort:

University of the Philippines Los Banos (UPLB), Central Luzon State
University

UPLB is one of the country’s premier agricultural universities and has
various research units and departments dedicated to agricultural and
environmental sciences. It also conducts research on climate-resilient
crop varieties, sustainable farming practices, and environmental
conservation. The Central Luzon State University conducts research on
climate change and has established the Institute of Climate Change and
Environmental Management (ICCEM). It has included relevant subjects in
its curriculum and also offers MS degree in environmental science.

The ROK

Name:

Effort:

Gyeongsang National University.

To reduce GHG emissions, various GHG emission factors have been
developed, and various reduction technologies are currently being
developed.

Thailand

Name:

Horticulture Research Institute (HRI); Field and Renewable Energy Crops
Research Institute (FCRI); and Agricultural Engineering Research Institute
under the MOAC.

National Science and Technology Development Agency (NSTDA)

Effort: Develop climate-change mitigation and adaption technologies for
agriculture.
Name: Universities related to agriculture, such as Kasetsart University, Konkean

University, Chiangmai University, and Price of Songkha University.
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TABLE 9

KEY INTERNATIONAL ORGANIZATIONS OR NGOs, NPOs IN CSA AND THEIR EFFORTS IN EIGHT MEMBER
ECONOMIES.

Key international organization or NGOs, NPOs in CSA

Name: Food and Agriculture Organization (FAO)

Bangladesh Effort: Climate-change mitigation, adaptation, and agri-food systems

transformation

Name: The APO Green Center of Excellence

Effort: Since 2014, it has promoted and planned green farming teams to carry
out technical service exchanges in six member countries (Vietnam,
Indonesia, Philippines, Lao PDR, India, and Thailand), mainly focusing on
topics such as resource recycling, green energy, green factories, and
ecological agriculture.

Name: The ROC Green Productivity Foundation

Effort: Assist the government to promote various environmental protection and
The ROC energy-saving policies, actively guide industries to improve
environmental economic efficiency, and promote enterprises to move

toward sustainable development and operations.

Name: The ROC Ecological Agriculture Development Association

Effort: (1) Verify green ecological agricultural products and agricultural product
processing and assist farmers in putting their products on the blockchain
to make them traceable and non-modifiable.

(2) Convene relevant plant science experts and scholars to establish a
carbon sequestration expert committee.

Name: International Maize and Wheat Improvement Center (CIMMYT), Borlaug
Institute for South Asia (BISA)

Effort: Scale appropriate farm mechanization solutions, especially for
smallholder farmers, and precision water and nutrient management
practices. Develop climate-smart villages to scale up adaptation practices
and technologies, cross-cutting agricultural research for social and
gender inclusiveness across south Asia.

Name: International Rice Research Institute (IRRI)

Effort: Conduct research on mitigation of future climate crises by developing
India new cultivation practices and technologies that minimize GHG
emissions, enhance input-use efficiency, and predict and respond to
future climate threats. Work in partnership with policy makers and
national research and extension systems (NARES) to deliver
consolidated research and education support services that will
improve the efficiency, sustainability, and equity of the region’s
rice-based agrifood sector and help deliver the Sustainable
Development Goals (SDGs). IRRI and India have been successfully
collaborating for more than five decades. India has been actively
involved in IRRI's priority setting, strategic planning, scientific advising,
and implementation of research across south Asia.

(Continued on next page)
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Key international organization or NGOs, NPOs in CSA

Name:

Effort:

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)

ICRISAT the CGIAR institute headquartered in India has developed a pool
of climate-smart technologies. A few such approaches for building
climate-smart villages include: watershed management approach
(improving rural livelihoods by rehabilitating natural ecosystems);

India futuristic multi-model approach (customizing adaptation packages to
enhance climate resilience); digital technologies approach (integrating
climate information and eco- conservation technologies); met-advisory
and farm-systems approach (building resilience agro-ecosystems by
using climate information); and the climate- and crop-modelling
approach (cropping advisories based on seasonal forecasts).

Indonesia Not indicated

Name: CIMYT, ACIAR, FAO, and ICARDA

Effort: Contribute to promoting CSA practices and securing funding for
promoting climate-smart agriculture in Pakistan

Name: JICA, SWISS Interoperation-Helvitas, and ICIMOD

Pakistan Effort: Supportin arranging funding and skill development related to climate-
change mitigation and adaptation and a few more projects are in the
pipeline.

Name: GIZ Germany and CITEFA France

Effort: Contribute to research and development projects related to GHG emission
reduction and promote climate-smart agricultural practices in Pakistan.

Name: International Rice Research Institute (IRRI)

Effort: IRRI has been at the forefront of developing and promoting climate-
resilient rice varieties to withstand various climate-related challenges,
including drought, flood, and temperature extremes while improving
yield stability and food security. It also conducts research to reduce CH,
emissions from rice fields and is a pioneering organization in the research
and development of AWD, which is a widely known water-saving
technique in Asia.

Name: Green Climate Fund (GCF)

Effort: The GCF is an international fund designed to aid developing nations in

The Philippines addressing the impacts of climate change. It assists these countries in
mitigating their GHG emissions and adapt to climate-change effects.

Name: Asian Development Bank (ADB)

Effort: The ADB funds projects related to climate-smart agriculture in the

Philippines, aiming to enhance the resilience of agricultural systems,
reduce emissions, and increase the efficiency of resource use. It provides
policy-based loans for the Climate Change Action Program in support of
the Government of the Philippines for the implementation of its national
climate policies, including its Nationally Determined Contribution that is
projected to have a peak emission by 2030, and reduction in GHG
emissions by 75% from business as usual, with a just transition to an
inclusive, low-carbon, and climate- and disaster-resilient economy.

(Continued on next page)
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Key international organization or NGOs, NPOs in CSA

The ROK Not indicated
Name: GIZ
Thailand Name: FAO

Name: The World Bank

Summary of First and Second Survey Results

Results of the first and second surveys can be summarized as follows:

e In most of the member economies, methane emissions from paddy soils and nitrous oxide
emissions from managed land account for a significant proportion of GHG emissions from
the agricultural sector.

» All the eight member economies participating in the surveys already have various policies
and scientific bases that support climate-change mitigation and adaptation in agriculture.
Many of the policies target multiple benefits, including higher crop production with
reduced GHG emissions and inputs (water and nutrients).

e There are only three member economies, the ROC, the ROK, and Thailand, that already
have national carbon credit trading mechanisms or voluntary emission reduction programs
for the agricultural sector.

» All the eight member economies are participating in various international carbon
credit trading mechanisms. Specifically, Thailand is participating in all international
carbon credit trading mechanisms (CDM, VCS, GS, Puro Earth, JCM, and KIik) listed
in the survey.

e There are four member economies, namely, Indonesia, the ROC, the ROK, and Thailand,
that have both MRV and VVB.

e All the eight member economies have given high scores to the importance of all CSA
technologies developed by the COE on CSA.

e All the eight member economies have most of the important data needed for implementing
all CSA technologies developed by the COE on CSA. Some member economies already
have similar or advanced systems for climate information services.

Results of the Third Survey

The third survey was conducted via e-mail from 21 November 2023 to 5 December 2023. In the
survey, eight national resource persons from eight member economies were requested to fill out the
“Priority Sheet” with priority CSA technologies and specific topics; possible collaborations with
the COE on CSA; and challenges to be addressed or overcome for the pilot projects. India and the
ROK have listed one priority CSA technology and topic each; Indonesia has listed two priority
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CSA technologies and topics; Bangladesh, the ROC, and Thailand have listed four priority CSA
technologies and topics each; and the Philippines and Pakistan have listed six and seven priority
CSA technologies and topics, respectively. The top 2 priority CSA technologies, topics, and
challenges to be addressed or overcome, and possible collaborations with the COE on CSA in the
eight member economies, are listed in Tables 10-17.

TABLE 10

BANGLADESH’S TOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATIONS
WITH THE COE.
Top 2 priority CSA

technologies and Possible collaboration
topics Challenges to be addressed or overcome with the COE on CSA
(1) Qualification of  Challenges: Determination of soil
soil carbon (1) Lack of carbon sequestration visualization tool carbon sequestration,
stock, carbon (2) Lack of technical and financial support GHG emissions, and
credit,and GHG  (3) Lack of proper methodology for calculating carbon credit through
emissions carbon credit carbon sequestration
visualization tool with
Possible measures: soil and water
(1) Availability of carbon sequestration visualization management.
tool
(2) Ensuring technical and financial support
(3) Training
(2) Mitigation of Challenges: Mitigation of methane
GHG emissions (1) Fixed seasonal contract between the pump owner and nitrous oxide
from rice fields and the farmer emissions from rice
(2) Lack of technical and financial support fields through mid-
(3) Lack of farmers awareness season drainage.

Possible measures:

(1) Ensuring technical and financial support
(2) Training for farmers and extension workers
(3) Ensuring farmer incentives

(4) Government intervention

(5) Field demonstration

= = == =

TABLE 11

THEROC'S TOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATIONS WITH THE
COE.

Top 2 priority CSA Possible collaborations
technologies and topics Challenges to be addressed or overcome with the COE on CSA

(1) Quantification of  Challenges: Determination of soil
soil carbon (1) Lack of carbon sequestration visualization tool carbon sequestration,
sequestration. (2) Lack of technical and financial support GHG emissions, and

(3) Lack of proper methodology for calculating carbon credit through
carbon credit carbon sequestration

visualization tools
Possible measures:

(1) Availability of carbon sequestration
visualization tools

(2) Ensuring technical and financial support

(3) Government support

(Continued on next page)
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(Continued from the previous page)

Top 2 priority CSA Possible collaborations
technologies and topics Challenges to be addressed or overcome with the COE on CSA

(2) Soil carbon
sequestration

Challenges:
Lack of technical and financial support

Possible measures:

(1) Ensuring technical and financial support

(2) Training for farmers’ motivation
(3) Government support

(1) Increase soil carbon
sequestration and
improve soil fertility
through biochar or
other nutrient
solution amendment.
Increase the amount
of carbon captured
by plants and
increase crop yields
through nutrient
solution amendment.

B

TABLE 12

INDIA'STOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATIONS WITH THE

COE.

Top 2 priority CSA technologies Challenges to be addressed or Possible collaborations with the
and topics overcome COE on CSA

(1) Soil carbon sequestration
visualization and carbon

credit methodology

long-term crop residue
incorporation or organic farming/
regenerative farming in tropical
environments like India and the
methodology to be used for
carbon credits to farmers

Carbon sequestration potential of A tool to quantify the effects of

soil and water management on
soil carbon and GHG emissions
such as carbon dioxide, methane
and nitrous oxide emissions.
Methodologies to utilize these
effects for carbon crediting.

(2) N/A

N/A

N/A

TABLE 13

INDONESIA’S TOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATION WITH
THE COE.

Top 2 priority CSA

technologies and

topics

(1) Methane
emission
reductions by
water
management

(M

()

Challenges to be addressed or overcome

Irrigation water management is managed
by different departments, so the synergy
is needed between water managers and
water users (farmers) for irrigation
channels at the tertiary level

Farmers have difficulty in getting sufficient
water distribution for paddy fields at the
tertiary and quaternary levels because
many of water channels are damaged
Farmers have different perceptions to
accept/apply a new method or application
Farmer awareness on CSA application-
related AWD technologies could increase the
productivity and reduce methane emissions

Possible collaborations with the

(M

S

COE on CSA

Water management systems
can be applied by water
stakeholders (water
managers and water users)
at the tertiary level.

Water management
technology alternatives can
be adopted and applied by
farmers to support methane
emission reductions in
paddy fields

Disseminate and apply the
AWD technology effectively
and massively for paddy fields.
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Top 2 priority CSA

technologies and

topics

(2) Soil carbon
sequestration

Challenges to be addressed or overcome

(1) Itis relatively difficult to implement
biochar to paddy fields (a big capacity of
biochar is needed in paddy fields and
geographies)

(2) Farmers have different perceptions to
accept/apply a new method/application

(3) Farmers’awareness on CSA application-
related biochar technology could increase
the productivity and reduce methane
emission

SURVEY RESULTS

Possible collaborations with the
COE on CSA

(1) The biochar technology
application can be adopted
and applied by farmers
easily.

Carbon measurement
mechanism-related carbon
credits from biochar can be
applied in paddy fields.

TABLE 14

PAKISTAN’S TOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATIONS WITH

THE COE.

Top 2 priority CSA technologies Challenges to be addressed or Possible collaborations with the
and topics overcome COE on CSA

Operationalization of available
gas chromatography equipment,
training on data collection and
testing, and accessories
provisioning and resources for
field execution

(1) Methane emission
reductions in paddy fields
through water management

Piloting of mid-season drainage
for identifying methane
emission reduction potential
compared with conventional
prolonged standing water on
farmers’ fields and subsequent
carbon credit projects

(2) Soil carbon sequestration Biochar production technology
availability, trained manpower,
field execution of research, and
development activities on

biochar production

Piloting of biochar production
technology for rice straws and
husks in rice-growing areas and
subsequent project development
for carbon credit earning

TABLE 15

THE PHILIPPINES'TOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATIONS

WITH THE COE.

Top 2 priority CSA Challenges to be
addressed or

overcome

technologies and
topics

(1) Methane (1) Methane
emission emissions
reductions in monitoring,
paddy fields reporting, and
through water validation (MRV)
management  (2) Lack of gas on MSD, AWD.
chromatograph

for gas analysis
Availability and
access to
satellite data

—
w
~

Possible collaborations with the COE on CSA

Introduction of mid-season drainage (MSD) with extension
as alternative to AWD (more complicated to implement than
MSD). It may facilitate faster adoption of MSD.

Capacity building to address the limited competent experts

Methodologies to quantify the effects of soil and water
management for carbon crediting.

Additional training for gas analysis and measurements.

Linking/partnership with JAXA for the access of satellite data.

(Continued on next page)
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(Continued from the previous page)

Top 2 priority CSA

technologies and
topics

(2) Climate
information

service

Challenges to be
addressed or
overcome
(1) More frequent
forecasts and Agromet Traits.
higher
resolution
(2) Access to

satellite data

Possible collaborations with the COE on CSA
Capacity building on the use of Grid-square Data Systems of

Adoption of the system for Philippine condition and use for
forecasts, specifically rice yield for improvement of PAGASA
forecast and PRiSM yield forecasts.

TABLE 16

THE ROK’S TOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATIONS WITH

THE COE.

Top 2 priority CSA technologies Challenges to be addressed or Possible collaborations with the
and topics overcome COE on CSA

(1) Soil carbon sequestration
visualization and carbon
credit methodology

Create a GHG emissions
calculation platform that can be
easily used by all citizens.

Learn from the COE on CSA
about the operating principles
of GHG emissions calculation

website currently used by the

COE and create a GHG emissions

calculation platform that can be
used in the ROK.

(2) N/A

N/A

N/A

TABLE 17

THAILAND’S TOP 2 PRIORITY CSA TECHNOLOGIES, CHALLENGES, AND POSSIBLE COLLABORATIONS WITH

THE COE.
Top 2 priority CSA

technologies and
topics

(1) Soil carbon
sequestration
visualization
and carbon
credit
methodology

Challenges to be addressed or overcome
Develop the guidelines in economic crops
production to get carbon credit for T-VER.

Develop guidelines to support GHG emission
reductions in the agricultural sector to be recognized
both at national and international levels.

Develop standard methodology for baselining for
GHG emission reductions in the agricultural sector
for major economic crops.

Develop operational guidelines for obtaining carbon
credit certification for crops in farming communities
and the private sector.

Scale up carbon credits schemes in the agricultural
sector at both national and regional levels.

Possible collaborations with
the COE on CSA

Transfer or develop a tool
to quantify the effects of
soil and water
management on soil
carbon and GHG
emissions/specific carbon
credit methodology in
agriculture for Thailand or
T-VER.

Develop a tool to quantify
the effects of soil and
water management on soil
carbon and GHG emissions
at national and regional

levels.
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(Continued from the previous page)

Top 2 priority CSA

technologies and Possible collaborations with

topics Challenges to be addressed or overcome the COE on CSA

(2) Soil carbon Develop a practical biochar production mechanism  Biochar production and
sequestration  to decrease global warming and reduce burning application to utilize

from agriculture waste (rice, maize, sugarcane, etc.).  (unutilized) organic
materials and transform
them, and obtain carbon
credit.

Summary of the Third Survey Results
Results of the third survey can be summarized as follows:

»  Five out of eight member economies (Bangladesh, India, ROC, ROK, and Thailand) have
noted “Soil Carbon Sequestration Visualization and Carbon Credit Methodology” as their
top priority.

* A possible pilot project regarding “Soil Carbon Sequestration Visualization and Carbon
Credit Methodology” includes developing a soil carbon sequestration visualization tool to
quantify the effects of biochar application and water management as well as developing
and utilizing related methodologies to quantify the effects of biochar application and
water management for carbon crediting.

»  Onthe other hand, Pakistan, Indonesia, and the Philippines have stated “methane emission
reductions in paddy fields through water management” as their top priority.

* A possible pilot project on “methane emission reductions in paddy fields through water
management” includes implementing mid-season drainage (MSD) or prolonged MSD to
support methane emission reductions from paddy soils as well as developing and utilizing
related methodologies to quantify the effects of water management for carbon crediting.
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Target CSA Technology and Target Member Economy for a Pilot
Project in 2024

One of the main activities of the COE on CSA in 2024 is to implement a pilot project in the APO
member economy that has the greatest readiness for implementing CSA technologies developed by
the COE on CSA. The survey conducted by the COE on CSA in eight member economies revealed
that “Soil Carbon Sequestration Visualization and Carbon Credit Methodology” received the
highest priority, as indicated by five member economies (Bangladesh, India, ROC, ROK, and
Thailand). Therefore, the COE has decided to select “Soil Carbon Sequestration Visualization and
Carbon Credit Methodology” as the target CSA technology for a pilot project in 2024.

In the survey, five member economies (Bangladesh, India, ROC, ROK, and Thailand) mentioned
that a possible pilot project on “Soil Carbon Sequestration Visualization and Carbon Credit
Methodology” includes developing soil carbon sequestration visualization tools to quantify the
effects of biochar application and water management as well as to develop and utilize related
methodologies to quantify the effects of biochar application and water management for carbon
crediting. The COE has decided to select Thailand as the target member economy for a pilot project
in 2024 based on the following reasons:

» Thailand has most of the important data needed for implementing and developing “Soil
Carbon Sequestration Visualization and Carbon Credit Methodology.” Soil map data and
meteorological data are particularly extensive.

e Thailand already has a national carbon credit system called T-VER, which is similar to
J-Credit, a national carbon credit system of Japan. It would be possible for the COE on
CSAto transfer carbon credit methodologies of J-credit, such as the methodology regarding
biochar addition, to T-VER.

»  The Thai government is making efforts to promote the application of biochar.

» The Thai government has a solid policy, the “Agricultural Action Plan for climate change
2023-27,” for tackling climate change challenges in the agricultural sector.

Goal of the Pilot Project in 2024 in Thailand and Planned Activities of
the COE on CSA

The goal of the pilot project in 2024 is to build capacities of national resource persons and
stakeholders in Thailand to enable the development of a Soil Carbon Sequestration Visualization
Tool and the methodologies for carbon crediting.

The planned activities of the COE on CSA for the pilot project in 2024 in Thailand are shown in

Figure 1. In April 2024, resource persons affiliated with the COE on CSA and working on “Soil
Carbon Sequestration Visualization and Carbon Credit Methodology” will visit national resource
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GOAL OF A PILOT PROJECT IN 2024 IN THAILAND AND PLANNED ACTIVITIES OF THE COE ON CSA.

Workshop on methodology for
carbon crediting
(in Japan or Thailand)
«  Workshop and information
sharing on the development of
methodology for carbon crediting

The COE on CSA visited Thailand
(April 2024)
» Detailed discussion with pilot
national resource persons and

stakeholders in Thailand
. Field visit Note: National resource persons from
| other member economies besides
! Thailand are welcome to participate.

Online follow-up
(Until February 2025)

Note: Revisit Thailand if necessary

Capacity building on the development of Soil Carbon Sequestration Visualization Tool and
methodologies for carbon crediting in Thailand (March 2025).

persons and stakeholders in Thailand for detailed discussions, in-depth interviews, and field visits,
to develop project details. To build capacities of national resource persons and stakeholders, two
workshops are being planned. One workshop will be on the Soil Carbon Sequestration Visualization
Tool, while the other workshop will be on methodologies for carbon crediting. In both the
workshops, national resource persons from other member economies besides Thailand are welcome
to participate. Online preparatory and follow-up are also planned. If necessary, resource persons
affiliated with the COE on CSA will revisit national resource persons in Thailand.
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ABBREVIATION AND ACRONYMS

ADB
AFOLU
APO
AWD
AWS
BRRI
CCC
cbm
COE
CRIDA
CSA
DOST
EC
ESP
FAO
FYM
GCF
GEF
GHG

Glz

GS

IAF
IARI
ICAR
ICRISAT
IMD
INCAS
loT
IRRI
JCM
JIRCAS
KAN

Asian Development Bank

Agriculture Forestry and Other Land Use

Asian Productivity Organization

Alternate Wetting and Drying

Automatic Weather Station

Bangladesh Rice Research Institute

Climate Change Commission, the Philippines

Clean Development Mechanism

Center of Excellence

Central Research Institute for Dryland Agriculture, Hyderabad, India
Climate-Smart Agriculture

Department of Science and Technology, the Philippines
Electrical Conductivity

Exchangeable Sodium Percentage

Food and Agriculture Organization

Farmyard Manure

The Green Climate Fund

Global Environment Facility

Greenhouse Gas

Gesellschaft fiir Internationale Zusammenarbeit (international cooperation agency estab-
lished by the German government)

Gold Standard (international carbon credit certification organization)
International Accreditation Forum

Indian Agricultural Research Institute

Indian Council of Agricultural Research

International Crops Research Institute for the Semi-Arid Tropics
Indian Meteorological Department

Indonesian National Carbon Accounting System

Internet of Things

International Rice Research Institute

Joint Crediting Mechanism

Japan International Research Center for Agricultural Sciences

National Accreditation Committee (Komite Akreditasi Nasional), Indonesia

(Continued on next page)
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ABBREVIATION AND ACRONYMS

(Continued from the previous page)

LVV GRK

MLA
MOAC
MoEFCC
MRV
NARO
NFMS
NIEAS
OA

0oC
PAGASA
PRISM
RBP

RDE
SARAI
T-VER
UNDP
UNFCCC
VCS
VVB
WINDS

Lembaga Validasi dan/atau Verifikasi Sektor Informasi Lingkungan Lingkup Gas Rumah
Kaca, Indonesia (Validation and/or Verification Institution for the Greenhouse Gas Environ-

mental Information Sector)

MultiLateral recognition Agreement

The Ministry of Agriculture and Cooperatives, Thailand

Ministry of Environment Forest and Climate Change, India

Monitoring Reporting and Verification

National Agriculture and Food Research Organization, Japan

National Forest Monitoring System, Pakistan

NARO Institute for Agro-Environmental Sciences, Japan

Organic Agriculture

Organic Carbon

Philippine Atmospheric, Geophysical and Astronomical Service Administration
Philippine Rice Information System

Result Based Payment

Research, Development and Extension

Smarter Approaches to Reinvigorate Agriculture as an Industry, the Philippines
Thailand Voluntary Emission Reduction program

United Nations Development Programme

United Nations Framework Convention on Climate Change

Verified Carbon Standard

Validation and Verification Body

Weather Information Network and Data System
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