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Foreword

Myanmar is a country having the least portion of GHG emissions in the world according to
2018 data, contributing only 0.61 tons of CO 2eq/person compared to global emissions.
However, Myanmar has determined setting its ambitious national commitments in
curbing global temperature and achieving the goal of Paris Agreement limiting well below
1.5°C target through the implementation of its Intended Nationally Determined
Contributions (INDC) and the preparation of more determined NDC for coming years, even
though multiple challenges has been experienced in terms of capacity, data, technology and
financial resources as well as high vulnerability to climate change and its related extreme
disasters from which both the country and its people have incurred the significant losses and
damages.

Through the implication of its rich natural resources and empowerment of human resources,
Myanmar has endeavored to achieve its key inspiration of poverty alleviation, and inclusive
and sustainable socio-economic development, while building the country as a peaceful,
prosperous, and federal democratic nation as well as climate-resilient and low-carbon society
for the well- being of all people. Therefore, Myanmar adopted and took the steps to
implement all relevant policy and strategy frameworks, especially Myanmar Climate Change
Policy, Strategy and Action Plans during the previous transition period, which are essential as
a mechanism to strive against the impacts of climate change and to achieve a climate-resilient
development for both the present and future generations.

Recalling the principle of common but differentiated responsibilities and respective
capabilities in the light of different national circumstances while reaffirming our
commitments for more ambitious climate actions, Myanmar has developed its NDC with more
determined and detailed climate actions in both areas of mitigation and adaptation
compared to INDC, getting together with all relevant stakeholders and applying all means
of supports from the development partners on the basis of all-inclusiveness during 2015
and 2021 1twas accomplished just before the Feb 1coup.

However, the recent coup has exacerbated the vulnerable situation of the country into a
severe crisis which has already suffered fragility due to the COVID-19 global pandemic and
severe impacts of climate change. These combined effects have pushed the country into
economic stresses and derailed its sustainable development by diminishing the momentum
of all good initiatives and basic infrastructure to build up not only the federal democratic
nation but also the all-inclusive and climate-resilient development.

Despite facing various crises, the National Unity Government (NUG) was constituted
comprising of democratically elected persons and representatives of ethnic minorities to
restore both the country's democracy and its socio-economic development in asustainable
and climate-resilient manner for the benefits of all people. Recognizing "Only the people
are the strength for the country", the NUG, the only and sole legitimate governing body
representing the people and their mandate,is now committed to implementing its ambitious
climate actions as described in this NDC through its implication of people-centered approach.
Our government has firmly acknowledged that the fulfiiment of our climate commitments
is our sole responsibility and great honor for the sake of all people in the world. All
endeavors the NUG has implemented represent not only the will of our people, but alsothe
intrinsic value of the Convention which serves for the benefits of humankind in the face of
climate change.



Myanmar's NDC acts for a fair commitment to the global climate change efforts by increasing
the ambition levels of the INDC and adding tangible emission reduction targets to be achieved
by 2030 with the specific implementation timeframe. The NDC clearly describes the
conditional and unconditional emission reduction targets which inform Myanmar's strong
desire to achieve the Paris Agreement's Goal within its capacity. Moreover, the NDC also
informs the global community to enable its conditional targets to be realized if receiving
technology transfer, capacity building and financial supports including climate finance from
the international communities.

Reaffirming our legitimacy and mandate from the people, the NUG firmly believes that the
ambitious climate actions of Myanmar can contribute to the global climate actions which
will help meet the goal of the Paris Agreement to remain well below the 1.5°C target whilst
fighting against COVID-19.
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Remark

While the climate change is one of the most prominent threats to a modern world along with
the COVID-19 pandemic and ecosystems degradation, it becomes a prerequisite for every
country to take the collective actions to fight against the climate change and its destructive
impacts, and the global pandemic. Myanmar located in the Southeast Asia’s peninsula is one of
the most vulnerable countries due to its least developed country status having the limited
capacity to tackle the climate change and the pandemic.

However, comparing to the INDC, Myanmar is a keen of contributing its more ambitious climate
actions to mitigate climate change through the application of its vast intact forests and rich
natural resources. Myanmar committed to play its part as a responsible party in mitigating the
global climate change while also developing its adaptation responses with the aim of building
the climate-resilient economy through the nature-based solutions. These domestic climate
actions will be implemented not only to minimize the exposure of its people and nature capital
but also to safeguard its economy.

On behalf of our people and practicing our mandate from the people, the Ministry of Natural
Resources and Environmental Conservation under NUG is very glad to submit the Nationally
Determined Contributions (NDC) in which our firm commitments for ambitious climate actions
are clearly and strategically described to be implemented within the specific period to fulfil the
Paris Goal of limiting global temperature well below 1.5°C. Under the implementation of NDC,
Myanmar can reach 244 million tCO-e total emission reductions in the unconditional context
but can meet 413 million tCO,e total emission reduction target by 2030 if subjecting to the
conditions of international finance and technical support. These contributions represent fair
and significant to the global climate change efforts based on its national circumstances.

Natural disasters such as floods, droughts, cyclones and landslides events are unprecedently
increasing in terms of intensity and frequency. The coastal areas are exposed to predicted sea-
level rise and salinity intrusion, increasing Myanmar’s vulnerability and risks to climate change.
Thus, loss and damage will be of utter importance for Myanmar to be addressed for which we
would like to seek further international support. We are strengthening institutional capacity to
improve the scientific understanding of climate change and advance meteorological
forecasting.

The climate change is a universal issue needed to combat through global collective actions. In
fighting against climate change, the ambitious domestic actions shall be transformed into the
global collective actions through the obligatory financial and technical supports of the
international communities. Despite the current domestic endeavors, Myanmar always
welcomes any means of international support to build the country having a climate-resilient
and sustainable socio-economic development, restore as a prosperous federal democratic
union which brings the well-beings for its people.

.

H.E Dr. Tu Hkawng

Union Minister, Ministry of Natural Resources and Environmental Conservation
National Unity Government

The Republic of the Union of Myanmar



Executive Summary

The Republic of the Union of Myanmar located in South East Asia, is a nation that is rich in natural
resources and whose area of 676,575 km?spans a diverse range of topography and ecological
zones. However, with a population of 54.8 million people, it is also one of the world’s most
vulnerable countries to climate change. Myanmar will play its part in mitigating global climate
change while also developing its adaptation response in order to build climate resilience, taking
nature-based solutions to climate change so as to minimize exposure of its people and natural
capital, increase resilience and safeguard its economy.

One means by which the Government of the Republic of the Union of Myanmar will reduce the
vulnerability of its population to climate change and raise significant populations out of poverty is
selective and strategic investments in the infrastructure needed for its national economic
development. Nevertheless, Myanmar is one of the least GHG emitting countries in the world,
contributing only 0.61 tons of CO.e/person, based on 2018 data. Thus, based on its development
status, Myanmar’s total emissions reductions contributions as a part of its NDC are 244
million tCO2e unconditionally, and a total of 413 million tCOze, subject to conditions of
international finance and technical support by 2030, which represents a significant commitment
to global climate change efforts based on its national circumstances.

Myanmar’s INDC efforts were focused on adaptation, Disaster Risk Reduction (DRR), and
mitigation. This NDC builds on those efforts and sets key sectoral conditional targets for energy
and agriculture, forestry, and other sectors that the government aims to achieve with international
financial and technical assistance.

National Climate Change Policy Mainstreaming:

To ensure that Myanmar continues to develop and maintain conditions that secure the wellbeing
and safety of its people, the government has adopted a strategic vision to transform the country into
a climate-resilient, low-carbon society that is sustainable, prosperous, and inclusive, for the
wellbeing of present and future generations. To achieve its goal as set out above, Myanmar needs
to direct its development actions (specifically in the key social, infrastructure, and economic
sectors) along two strategic pathways:
a) Increase the adaptive capacity of vulnerable communities and sectors so that they are
resilient to the adverse impacts of climate change, and
b) Create and maximize opportunities to pursue a low-carbon growth pathway by ensuring
development benefits to communities and all economic sectors.

Myanmar has and will be mainstreaming climate change into all relevant short, medium, and long-
term national development plans and policies. This includes State and Regional development plans
and policies under the guidance of the Myanmar Sustainable Development Plan (2018-2030) which
is aligned with the 2030 Sustainable Development Goals (SDG). In addition, the National
Environmental Policy (2019)!, Myanmar Climate Change Policy (2019)2, Myanmar Climate
Change Strategy (2018-2030)3, and Myanmar Climate Change Master Plan (2018-2030)* were
endorsed in 2019. Myanmar needs cross-cutting support to improve implementation of

! https://www.ecd.gov.mm/?p=2122&fhclid=IwAR1igdwEfe45A4d_X-
E1R6kOwdEuzpAY AtNic6wflVDGwFeRHNuUDHAXW 49E/

2 https://www.ecd.gov.mm/?p=2287&fhclid=IwAR1SE22K08UOIi6-1_aY86gasg-jJgY10gJGvI8TIkk-DD5jKH]j_UC4qght8/.
3 https://www.ecd.gov.mm/?p=2287&fbclid=IwAR1SE22K08UOIi6-1_aY86gasg-jJgY10qJGvI8TIkk-DD5jKH]j_UC4qht8
4 https://www.ecd.gov.mm/?p=2287&fbclid=IwAR1SE22K08UOIi6-1_aY86gasg-jJgY10qJGvI8TIkk-DD5jKHj_UC4qht8
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climate change actions across a diverse array of sectors, broadly defined as: Policy, Institutions,
Finance, Capacity, Technology and Partnerships.

The Climate Change Strategy and Master Plan outlines six prioritized sectors pertaining to
adaptation, mitigation, and cross cutting issues. In order to support implementation these prioritized
sectors, Myanmar will use GCF Readiness support to develop Strategies for Natural Resources
Management and for Urban Low-Emissions and Climate Resilient Development.

Mitigation Actions:

In the energy sector, Myanmar aims to achieve a conditional annual target of avoiding 144.0
million tCOze emissions by 2030 against that predicted under the BAU (Business as Usual)
scenario, of 297.01million tCO2e. Myanmar aims to achieve this target by: increasing the total
share of renewable energy (solar and wind) to 53.5% (from 2000MW to 3070MW) by 2030, and
decreasing the share of coal by 73.5% (from 7940MW to 2120MW) by 2030. Under its
unconditional target, in the energy sector Myanmar will achieve avoiding 105.24 million
tCO2e by 2030 from the BAU.

In the Agriculture sector, Myanmar has introduced a new conditional cumulative target of
sequestrating 10.4 million tCOze over the period of 2021-2030. Through promotion of tree
planting and agroforestry Myanmar will raise the average tree canopy cover across 275,000 ha of
its agricultural land with <10% tree canopy cover per hectare. MOALI will increase this
ambition level pending success in achieving these initial targets.

Within the forest land and other land use sector, Myanmar has set a conditional target of reducing
deforestation by 50% by the year 2030, resulting in a cumulative emissions reduction of 256.5
million tCO2e (against the 2005-2015 baseline) over the period of 2021-2030. Myanmar has also
set an unconditional target to reduce deforestation by 25% by the year 2030, resulting in a
cumulative net emissions reduction of 123.6 million tCOze.

Through the distribution of 5.1 million fuel-efficient cookstoves Myanmar will achieve a
cumulative emissions reduction of approximately 5.99 million tCOze during 2021-2030. Of this
amount 4.73 million tCO2e will be subject to carbon offsetting while 1.26 million tCO.e will
contribute to Myanmar’s NDC target. Traditional cookstoves are also replaced by LPG-based
technology substitutions to further reduce the emissions from the use of fuelwood and charcoal.
The government has set an unconditional target to support the distribution of one million LPG
stoves by the private sector resulting in an emission reduction of 14.94 million tCO2e by 2030.

Under the national program for rural electrification, renewable energy technologies currently
contribute an annual electricity generation capacity of 166.4MW. Of this total, 44.41MW s
generated through RE mini-grids, providing electricity to 1.8m people of the off-grid rural
population, and which will generate 0.564 million tons of COze in emissions avoided
cumulatively by 2030 as compared to the alternative of power generation using standard diesel
generators. The government has set a new NDC conditional target for mini-grid development,
that will further increase renewable energy access to the total off-grid rural population of
3.6m people, power generation (88.82MW), and GHG emission avoided will be 0.874 million
tCO2e by 2030. The government’s NDC unconditional target will increase renewable energy
access through mini-grids to the total off-grid rural population of 2.7m people, power generation
(66.62MW), and GHG emission avoided will be 0.719 million tCO2e by 2030.

Myanmar will also initiate its efforts to promote energy efficiency across a range of sectors.
Highlighting the fact that the country is becoming increasingly urban and industrial, Myanmar has
set 2030 targets for improvement of energy efficiency of the residential sector by 7.8%, the
industrial sector by 6.63%, the commercial sector by 4%, and other sectors by 1.36%. Thus,
the policy target for energy efficiency is a cumulative of 20% by 2030 avoiding a cumulative



of 0.133 million tCO2e as a conditional energy efficiency target. Myanmar requests support in
developing the baseline data and mitigation actions targeting a range of passive and active energy,
heating, and cooling standards and technologies for these sub-sectors.

In addition to the defined sectoral targets above, Myanmar welcomes support to increase the use
of integrated resource management and planning approaches (such as the urban nexus approach),
to promote low carbon city growth models, and urban resilience paradigms for cities of all
sizes. Cities are now home to 29% of the population, and thus need to be safe, resilient,
environmentally viable, and carbon-efficient without sacrificing development. Similarly, Myanmar
is eagerly exploring GHG emission reduction strategies across the land, marine, and aviation
transportation sectors. Priority will be given to electric vehicles, the development of a Shipping
Energy Efficiency Management Plan (SEEMP) and a Green Shipping Strategy.

Climate Change Adaptation Actions

Given the high vulnerability of Myanmar, adaptation actions will be a key priority of Myanmar’s
NDC. Myanmar will initiate the process of its National Adaptation Plans and aims to build
resilience of all its vulnerable communities and ecosystems identifying and promoting the right
community-based and ecosystems-based adaptation measures taking a sectoral approach. The key
sectors as identified in the Myanmar Climate Change Strategy to build Myanmar’s socio-economic
resilience are agriculture, natural resources, health, disaster risks, urban planning. Education,
training and research will also be a key pillar to enhance local capacities and knowledge to
understand and deal with the impacts of climate change.

Myanmar will promote climate-resilient productivity and climate smart responses in the
agriculture, fisheries, and livestock sectors to support rural food security and livelihood
strategies while also promoting resource-efficient and low-carbon practices that may enhance
development of new markets and products. Myanmar will engage in sustainable natural resources
management that enhances the resilience of biodiversity and ecosystem services to support social
and economic development of the local and indigenous/ethnic® communities while also delivering
carbon sequestration.

Myanmar will ensure communities and economic sectors are able to respond to and recover from
climate-induced disasters, risks, and health impacts, including COVID-19, and build a healthy
society. Climate-smart health, disaster risk management, and minimized loss and damages of
economic and non-economic assets and social protection systems could help to secure and sustain
Myanmar's social and economic development, putting it on a climate-resilient pathway. Such
systems will enable individuals, households, and national and local actors to absorb, adapt and
transform in response to climate-induced risks.

Myanmar will work to develop resilient, inclusive, and sustainable cities and towns where
people can live and thrive. Urban planning, physical infrastructure and building designs will be
key to contribute to building resilience of cities and towns.

Investments in education, science, and technology-transfer will also be crucial areas for
building a smart, knowledgeable, climate-responsive society. Limited capacities are a
significant issue for Myanmar and capacity building will be an ongoing process. Myanmar will
need support to enhance human capacities throughout the various primary, secondary, tertiary
education and vocational training domains. Likewise, climate appropriate technology transfer will
play a vital role in enhancing mitigation actions and building resilience and should focus on
promoting the development of local green manufacturing and jobs creation.

5 All ethnic nationalities residing in Myanmar are regarded as the indigenous people



The Myanmar Action Plan on Disaster Risk Reduction (MAPDRR)® outlines 7 components to
work on disaster risk reduction. With increasing frequency and intensity of natural hazards like
cyclones, floods, landslides, heatwaves and slow on-set events like sea-level rise, Myanmar will
need international support to implement its MAPDRR and improve its forecasting, early warning
systems and marine forecasting tools to minimize loss and damage.

Institutional Frameworks for Planning and Reporting:

A wide range of planning and consultative processes have been utilized, with government agencies
and stakeholders followed by ministerial level consultations to get political buy-in. The National
Environmental Conservation and Climate Change Central Committee (NECCCCC) led by
the Vice President provides oversight on all environmental and climate change activities. The
Ministry of Natural Resources and Environmental Conservation (MONREC) plays the secretarial
role for the NECCCCC and coordinates climate change related activities with relevant line agencies
and the State and Regional Governments. In addition, MONREC is the government focal point for
the UNFCCC and its climate financing entity, the Green Climate Fund.

Myanmar will also be keen to extend cooperation in the ASEAN region in multiple sectors,
including energy, land transport, marine transport, forest conservation and adaptation actions.

A Monitoring, Reporting and Verification (MRV) system is currently being established to
enable Myanmar to meet its obligations within the enhanced transparency framework of the Paris
Agreement. The MRV system envisaged for the country will serve multiple purposes as well as
satisfying requirements for mitigation actions; 1) collecting data and information to account for the
country’s GHG inventories; 2) gathering data for preparation of Biennial Transparency Reports
(BTR) required for implementation of the NDCs; and 3) identifying supports (finance, technology,
and capacity) needed, and received.

Myanmar will support the Global Stock-taking process by submitting its Biennial Update Report
in 2022 and Biennial Transparency Report (BTR) not later than 2024, as mandated by the PA Rule
Book. This will take stock of the progress achieved based on:

a) support received - finance, technology transfer and capacity building, and

b) mitigation contributions and adaptation actions implemented by the country.

Means of Implementation

Myanmar will allocate domestic financial resources for the implementation of this NDC but
will also need a major share of international financing support to be able to meet its
conditional targets, to be able to implement mitigation and adaptation actions tied with the process
of building back better through green recovery post COVID-19. In addition to the financial support,
Myanmar will also seek technological and capacity building support to help meet the targets set
in its NDCs.

6 https://reliefweb.int/sites/reliefweb.int/files/resources/RDD_FILE 1340609699 MAPDRR_English_June%202012.pdf
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Myanmar’s Nationally Determined Contributions 2020

1. Background

The Government of the Republic of the Union of Myanmar, hereinafter referred to as Myanmar,
is rich in natural resources and diverse in topography. However, it is one of the world’s most
vulnerable countries to climate change impacts’. The residents of eight major national races and
135 ethnic groups of Myanmar, in particular the Central Dry Zone (CDZ), the Delta Region, and
those living along the 2,851 km of coastline are naturally exposed to severe climatic events. In
addition, the people of the hilly regions and the low-lying plains will be adversely affected by the
impacts of climate change. Myanmar is currently addressing the climate change risks and is
identifying opportunities to enhance its socio-economic development striving for a balance
between aspirations to meet its development needs, attract investments and reduce poverty across
the country.

Myanmar is determined to play its part in mitigating global climate change taking into
consideration its socio-economic context, while also developing its adaptation responses in order
to build climate resilience through promotion of nature-based solutions to climate change. This is
to minimize exposure of its people and degradation of natural capital, to increase their resilience,
and to safeguard the nation’s economy given climate change could also have devastating impacts
on its GDP. According to the PDNA- Post Disaster Needs Assessment-2015, the losses and
damages caused by floods and landslides had an impact of 3.1% of the GDP?,

Myanmar is strengthening its institutional frameworks, developing policy tools, identifying
opportunities for technology transfer, and investing in human capacity building through an array
of domestic initiatives and international partnerships. The Ministry of Natural Resources and
Environmental Conservation — MONREC — plays a focal role in advocating, coordinating, and
reporting on environmental and climate change matters and reports on these actions to the inter-
ministerial National Environmental Conservation and Climate Change Central Committee
(NECCCCC), which is overseen by the Vice President of Myanmar.

s/ Gull of
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Figure 1. Map of the Republic of the Union of Myanmar

7https://www.ecd.gov.mm/?p=2287&fbc|id=IwAR13E22K()8U0Ii6-I_aYSEigasg-ngYIOq\]Gv98TIkk-DD5jKHj_UC4qht8
8 Myanmar Post Disaster Needs Assessment of Flood and Landslides; July-September 2015
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Myanmar submitted its INDC® in August 2015 and endorsed the Paris Agreement in 2017. Based
on the INDC, work has progressed in the forestry, electricity, and rural renewable energy sectors.
Adaptation was identified as a priority and work has progressed across a range of sectors. In the
coming years, the means of implementation, through international financial support, technology
transfer, and capacity building, will allow Myanmar to scale-up enhanced adaptation and mitigation
actions as outlined in the following chapters. Furthermore, in the context of COVID-

19, green recovery options will be prioritized by Myanmar.

Myanmar acknowledges all of the support it has received from the bilateral and multilateral donors
and development partners in the implementation of the INDC as well as in this NDC revision
process and welcomes their continued support to enable the country to achieve its NDC objectives
going forward. Furthermore, building on the Nationwide Ceasefire Agreement (NCA) with Ethnic
Armed Organizations (EAQO), it recognizes that ensuring and establishing peace and stability across
the country will also be vital in assisting Myanmar to achieve its mitigation targets and enhance
adaptation throughout the country.

However, with the climate change crisis, the COVID-19 pandemic has been the two biggest
challenges the world in currently facing. The pandemic has affected the economic growth and
climate agenda including 1) disturbance of supply chains and trade flows, 2) declining retail and
discretionary spending, 3) complete termination of tourism, 4) losses of jobs, 5) declining
consumer and investment sentiment, and 6) delays and impediments for implementation of both
national and international climate actions. In the midst of the COVID-19 pandemic, Myanmar
endorsed the COVID-19 Economic Relief Plan (CERP) that identified priority actions to be
undertaken by the government to provide support for the most affected sectors of society in the
midst of the COVID-19 and to initiate enhance recovery efforts.

While global efforts continue to pursue a breakthrough for a vaccine, a global green recovery is
crucial to ensure a mainstreaming of green economic reforms that reinforce the mandate of the
Paris Agreement. The government is currently also developing the Myanmar Economic Recovery
and Reform Plan (MERRP) to ensure that the post-COVID recovery will mainstream key
opportunities to “build back better” by promoting the development of more efficient, effective,
and environmentally sustainable technologies and planning approaches.

Myanmar will also be participating in the UNFCCC: COVID-19 Online Platform, where it will
inform the international community about its green recovery policies, measures and actions
related to climate adaptation and mitigation actions, and the environment as a whole. Since
Myanmar become a member of NDC Partnership in June 2020, it is preparing to implement a
COVID-19 recovery support programme with support of the NDC Partnership — NDCP to support
integrating climate actions in the national economic recovery planning response to the COVID-
19 global pandemic.

1.1 Policy Initiatives

Myanmar, as a Party to the Paris Agreement (PA), has developed policy instruments and action
plans and set-up sectoral coordination mechanisms to play its role in the global efforts on climate
change. As part of its domestic actions (for both adaptation and mitigation), the country has taken
steps to create enabling environments to enhance collaboration and guide the means of
implementation through technology, capacity building, and climate finance.

®https:/wwwa.unfccc.int/sites/ndcstaging/Published Documents/Myanmar%20First/Myanmar%27s%20INDC..pdf;
https://www.ecd.gov.mm/indeenglish-version/.
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Myanmar has established a clear institutional framework to mainstream climate change into all
relevant short, medium, and long-term national development plans and policies. The Myanmar
Climate Change Policy (MCCP) (2019)!°, Myanmar Climate Change Strategy (MCCS) (2018-
2030)*, and Myanmar Climate Change Master Plan (MCCMP) (2018-2030)*? were endorsed and
launched on June 5, 2019. The MCCP outlines the country’s long-term goals to be a climate-
resilient, low-carbon society that is sustainable, prosperous, and inclusive, for the wellbeing of
present and future generations. The objectives, which are in accord with implementing the Paris
Agreement, are to promote adaptation and mitigation, integrate these actions across all sectors, and
take decisions to create and maximize opportunities for sustainable, low-carbon, climate resilient
development by 2030.

The MCCP’s nine guiding principles include: (1) Sustainable Development; (2) Precaution; (3)
Prevention; (4) Environmental Integrity; (5) Shared responsibility and cooperation; (6)
Inclusiveness; (7) Good Governance; (8) Climate justice and equity; and (9) Gender equality and
women’s empowerment. These principles will guide implementation of climate actions on the
ground and ensure integration of FPIC (Free Prior and Informed Consent) in all initiatives and as
appropriate to promote and protect the rights of Myanmar’s citizens to live in a healthy environment
and a fair, equitable, and sustainable society, in particular the poorest and most vulnerable people.

The MCCP was developed in parallel with, and informed the development of the Myanmar
Sustainable Development Plan (MSDP) (2018-2030), which has defined clear climate change
mitigation and adaptation relevant measures and requirements for reporting against measurable
indicators by all National, State and Regional development plans and policies.

Two key sectoral policy documents impacting Myanmar’s future GHG emissions relate to Forestry
and Energy. Forestry currently contributes some 80% of Myanmar’s GHG emissions. Myanmar’s
National Forestry Master Plan (NFMP) (2001-2031) and Myanmar Reforestation and
Rehabilitation Program (MRRP) (2017-2026) provide clear frameworks for Myanmar’s mitigation
activities related to forestry, while also providing significant biodiversity and adaptation co-
benefits. Similarly, whereas the National Electricity Master Plan (2014) was guided by a “Business
as Usual” (BAU) implementation of the current generation energy mix, this NDC sets clear targets
for GHG emissions reductions and emissions avoided in this sector.

Myanmar has developed numerous sectoral policies that will directly support implementation of
the MCCP. The National Environmental Policy (NEP) (2019)* envisions a clean environment
with healthy and functioning ecosystems to ensure inclusive development and well-being for all
residents. Myanmar has also endorsed the National Waste Management Strategy and Master Plan
(2018-2030)** and Hazardous Waste Management Master Plan (2020) and the National Energy
Efficiency and Conservation Policy, Strategy and Roadmap (2016)¥. Further policies under
development to mainstream climate change action, and to promote low-carbon development
pathways include the National Green Economy Policy Framework (GEPF), National
Environmental Strategic Framework and Master Plan, Environmental Human Resource
Development Strategy, and Guidelines on Climate Change Resilient Architecture.

10https://unhabitat.org.mm/publications/myanmar-climate-chamge-policy-2019-eng-mya/;
http://iww.ecd.gov.mm/?g=policy&page=5.

= https://unhabitat.org.mm/publications/myanmar-climate-change-strategy-2018-2030/

12 https://unhabitat.org.mm/publications/myanmar-climate-change-master-plan-2018-2030-eng-mya/

13https://www.mm.undp.0rg/content/dam/myanmar/docs/PubIica‘[ions/EnvEngy/undp-mm-national-environmental-policy-
of-myanmar-2019.pdf.

14 https://optoce.no/wp-content/uploads/2019/04/Myanmar-National-Waste-Management-Strategy _Mar-2018.pdf
15 https://www.adb.org/sites/default/files/project-documents/46389/46389-001-tacr-en.pdf
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In the near future, Myanmar expects to continue expanding the scope of its climate change actions
to revise and/or develop new policies and strategic frameworks covering such sectors as transport,
energy efficiency, and industrialization. Myanmar has already prioritized the development of
national strategies for natural resources management, and low-emissions and climate resilient urban
development in its submissions for Green Climate Fund Readiness grants. The Myanmar COVID-
19 Economic Relief Plan (2020) also prioritizes climate and environment friendly infrastructure
investments (renewable energy) on an expedited basis.

2. Enhancing the NDC, Building on the INDC

2.1 Vision, Goal, Objectives, and Action Areas

2.1.1. Strategic Vision

To ensure Myanmar continues to develop and maintain conditions to secure the wellbeing and
safety of its people, Myanmar has adopted a strategic vision to transform Myanmar into a climate-
resilient, low-carbon society that is sustainable, prosperous and inclusive, for the wellbeing of
present and future generations. With this vision as a beacon over the next 10 years, Myanmar will
organize and maximize the efforts of its government, regions, local communities, public and private
sectors, and civil society.

2.1.2. 2030 Goal

In line with the vision above, Myanmar aims to become a climate-resilient country, while also
contributing to global efforts to curb GHG emissions, reducing its contribution to climate change
within a realistic timeline of 10 years. Myanmar wishes to develop in a sustainable way to ensure
it does not deplete its rich environmental capital beyond its capacity, and to create economic
opportunities for everyone in an inclusive manner. The long-term goal of this strategy to achieve
this vision is: By 2030, Myanmar has achieved climate-resilience and pursued a low-carbon
growth pathway to support inclusive and sustainable development.

2.1.3. Objectives

To achieve its goal as set out above, Myanmar needs to direct its development actions (specifically
in the key social, infrastructure and economic sectors) along two strategic pathways:

e One pathway is building resilience so that communities, ecosystems, the economy and all
assets (whether industrial, urban, educational, domestic and so on) are adapted to current
and projected climate change, in a way that allows them to continue to perform and thrive
at maximum level under the adverse climate change scenarios where the impacts already
being felt and those that are projected to intensify in the coming decades, and face minimum
loss and damage once adaptation fails.

e The second pathway is making development choices that are low-carbon whereby
development opportunities are pursued in line with the global effort to combat climate
change and provide the correct balance between development and environmental
sustainability.

These two pathways reflect the parallel adaptation and mitigation requirements where Myanmar
needs to concentrate its efforts to ensure it is a climate-resilient nation pursuing a low-carbon



development pathway by 2030. They are expressed as two separate but parallel objectives that the
country needs to achieve to meet the long-term goals to:

e Increase the adaptive capacity of vulnerable communities through interventions in
Agriculture, Fisheries, Livestock, Water, Marine and Coastal, Infrastructure, Health,
Education, Energy, Urban Development sectors so that they are resilient to the adverse
impacts of climate change, and create and maximize opportunities for sectors to pursue a
low-carbon growth pathway while ensuring development benefits to communities and all
economic sectors.

In its commitment to implement the Paris Agreement, Myanmar hereby submits this revised and
enhanced NDC (Nationally Determined Contribution). This NDC sets ambitious quantified GHG
mid-term emissions mitigation targets for the period of 2021-2030 in line with its socio-economic
context for the Electricity and Agriculture, Forestry and other Land Use (AFOLU) Sectors. The
NDC also identifies an array of programs that will deliver mitigation co-benefits related to energy
efficiency, urban development, transportation, rural electrification, and cookstove distribution
including LPG.

Given Myanmar’s vulnerability and exposure to climate change, adaptation was and will always
remain the nation’s first priority and this NDC presents a clear assessment of the adaptation needs
of the country based on the climate scenarios, trends, vulnerability, and risks faced by Myanmar
(please see Annex | for INDC). Climate change linked Loss-and-Damage will therefore be a
significant concern for Myanmar and will form a key part of its request for support in implementing
this NDC.

This NDC compiles these targets; the different activities, projects, and programs; and the need for
technical and financial support to help Myanmar be a worthy global citizen to achieve its mitigation
targets as well as its domestic adaptation needs. The MCCS (2018-2030)¢ and MCCMP (2018-
2030)Y are the key guiding documents for the implementation of Myanmar’s revised NDC,
addressing both the current adaptation and mitigation priorities, and allowing scope for future
amendments as the country learns from the successes and challenges faced in implementation.

The MCCS&MP outlines six prioritized sectors pertaining to adaptation, mitigation, and cross
cutting issues namely:

a) Climate-smart agriculture, fisheries, and livestock for food security

b) Sustainable management of natural resources for healthy ecosystems

c) Resilient and low carbon energy transport and industrial systems for sustainable growth
d) Resilient, inclusive, and sustainable cities and towns where people can live and thrive
e) Climate risk management for people’s health and well being

f) Education, science, and technology for a resilient society.

Based on the above six sectors, the MCCMP outlines a total of 311 actions related to adaptation
and mitigation or both; out of which 134 results are expected in the short-term; 117 results are
expected to be achieved in the mid-term and 60 results are expected to be achieved in the long-
term.

In order to inform the development and implementation of the Green Economy Policy Framework
(GEPF), and the Climate Change Policy, Strategy and Master Plan, a Green Growth Potential
Assessment (GGPA) was undertaken to identify immediate actions that have the particular
potential for promotion of low-carbon development pathways (GGPA Country Report, 2017)8

16 https://unhabitat.org.mm/wp-content/uploads/2019/06/MCCS_ENG_UNH-Website.pdf
17 https://unhabitat.org.mm/wp-content/uploads/2019/06/MCCMP_ENG_READY-TO-PRINT_27-May-2019.pdf
18 https://gggi.org/report/green-growth-potential-assessment-myanmar-country-report/
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and that could contribute to achievement of the NDC (GGPA Policy Brief for NDC
Implementation, 2017)*°. The six sectors identified were: Agriculture Land use and Forestry
(AFOLU), Energy, Mining, and Industry; Commerce and Tourism, Urban development (including
waste management) and Infrastructure, and two cross cutting support sectors (Education and
Governance). Of these, quantifiable GHG emissions mitigation targets related to AFOLU and
Energy have been specified in this NDC, and further actions to establish baselines for, and promote
future emissions reductions in the sectors of Energy Efficiency and Urban development have been
initiated. These and other sectors will be explored from 2020 onward and will inform the
development of the next NDC in 2025.

Furthermore, building on the lessons learnt from Myanmar’s three NAPA projects, as well as on-
going climate change adaptation projects, Myanmar will develop National Adaptation Plans
(NAPs) for mid and long-term adaptation actions in the priority sectors identified in the Myanmar
Climate Change Strategy and Master Plan. These will use the LDC NAPs guidelines and refer to
recommendations from a NAPs Stock-take which was completed in Myanmar in 2015.

2.2. NDC Implementation Plan and MRV of Climate Finance

Following the submission of this NDC, Myanmar will undertake an assessment of how it can
implement the additional actions set in it. Myanmar would like to conduct a detailed analysis of
systems and structures and corresponding climate finance needed to implement these actions. The
NDC implementation plan will include an assessment of both the conditional and unconditional
targets set in this NDC, the necessary enabling environment, the key stakeholders to be consulted
in the development of such plans as well as human, technical, and financial resources. It will
explore the various pathways in which the NDC targets can be achieved, including an assessment
of any market mechanisms that can be deployed to support the country. The climate finance
assessment will cover the necessary sources of financial resources that will be needed to create the
enabling environment, create awareness across different stakeholders, and improve the overall
technical training and capacity-building needed. This, in turn, is expected to help estimate the
necessary carbon finance needed and different means of mobilizing it, both internal and external.
As part of the funding request submitted and approved by the GEF for funding through the Capacity
Building Initiative for Transparency (CBIT) stream, Myanmar intends to strengthen its institutional
and human capacities to track and report transparently on implementation of this NDC and support
received.?”

2.3. NDC Revision Plans

With this NDC, the Myanmar government lays the foundation for, and expresses its commitment
to promote climate change adaptation and GHG mitigation actions across its full range of economic
sectors. Future NDC revisions will incorporate updates on the achievements and lessons learned
from the challenges in implementing the actions outlined in the INDC and in this NDC. This will
allow Myanmar to develop long-term, economy-wide targets that are adapted to the national
context, and that have the full support of the nation’s decision makers and population. Where
possible, a future NDC will also seek to expand its coverage of GHG gasses considered beyond
COs..

19 https://gggi.org/report/green-growth-potential-assessment-myanmar-summary-for-ndc-implementation/
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3. Mitigation targets

Based on its socio-economic conditions and with limited capacity, resources, and technologies, and
in line with UNFCCC Decision 1/CP 21, para 31 (c) and (d), Myanmar is currently not in a position
to take an economy-wide approach in quantifying and reducing emissions but will aspire to do so
in the future. Similarly, Myanmar will only account for reductions in CO; or a representation in
CO2e and is not able to report on non-CO2 GHG gases at this time. Additional sectoral
considerations regarding pools and gasses are presented in Section 6 (Assumptions and Methods).

In consideration of “Information to Facilitate Clarity Transparency and Understanding
(ICTU),” Myanmar’s 2021-2030 NDC mitigation contributions primarily set targets for two
economic sectors — namely Energy and FOLU (Forestry and Other Land Use). The NDC builds on
the ongoing INDC efforts, with the NDC providing better quantification of each sectoral target, and
it identifies/updates new targets for several additional sectoral activities such as agriculture
(agroforestry), rural electrification (mini-grid development), fuel-efficient cookstove substitution,
LPG cookstove substitution, and energy efficiency measures.

This NDC defines two sets of targets: unconditional targets that will be achieved through the
actions undertaken by the government with its own national budgetary resources, and conditional
targets that build on the unconditional targets and describes the total national GHG emission
reduction that may be achieved if international support is provided.

3.1. Energy Sector (Electricity)

The primary policy document defining the national energy mix target is the National Electricity
Master Plan (2014). Since that policy document was developed the projections for national energy
demand have resulted in an overall reduction by 2030 from 23,594MW under the BAU scenario to
18,239MW-18,329MW under this NDC. At the present time, the Government of Myanmar
proposes the following Unconditional and Conditional Targets for its electricity generation-mix.

Table 1. Proposed Electricity Generation mix — NDC targets compared to BAU*

Generation BAU? Unconditional Target Conditional Target
Technology
(MW) (%) (MW) (%) (MW) (%)
RE (Hydro) 8896 38% 5156 28% 5676 31% 0
} 47% } 39% } 48%

RE(Others) 2000 9% 2000 11% 3070 17%
Natural Gas/LNG 4758 20% 6063 33% 6063 33%
Coal 7940 33% 3620 20% 2120 11%
Interconnection - - 1400 8% 1400 8%
Total 23594 100% 18239 100% 18329 100%

Due to increasing national sensitivities around social and environmental safeguards associated with
large-scale hydropower infrastructure development, the government has reduced its intended
expansion of this energy source from a BAU of 38% to 28% (5156MW) or 31% (5676 MW) under
this NDC. The government is committed to reducing its reliance on coal from 34% under a BAU
scenario to 20% (3620MW) as an unconditional target by 2030, but with international assistance
Myanmar, has set a conditional target of 11% (2120MW).

21 MOEE
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Myanmar commits to an unconditional target for new renewable energy of 11% (2000MW) by
2030. With sufficient international support, Myanmar aims to increase the RE (other) contribution
to 3070 MW (17% of the total energy mix) and would make a proportionate reduction in the
percentage of energy generation from coal. Myanmar is eager to explore a wide range of
technological innovations, first and foremost related to solar and wind energy and potentially
exploring mini-hydro, biomass, tidal and other sources of renewable energy as well. Future targets
for renewable energy will be achieved with technology that is most suitable at the time. The
Government established a National Renewable Energy Management Committee in 2019 under the
President’s mandate to explore improvements in faster, cleaner, and cheaper energy sources.

3.1.1. Quantifiable Information & Reference Years: Energy Sector
3.1.1.1 Reference Period for the Energy sector: 2030

The Reference year for the energy sector is 2030, comparing the emissions projected under the
BAU scenario and emissions avoided under the NDC unconditional and conditional scenarios
projected for that year.

3.1.1.2 Quantifiable Electrification and Emissions in the Reference Period

The projected annual emissions by 2030 in the BAU scenario (Table 2) is calculated using the
IPCC 2006 GPG (Good Practice Guidelines) Emissions Factor?® and (EF) and the efficiency of the
technology from the ADB Guidelines?® as elaborated in Section 6 (Methods and Assumptions).

Table 2. Calculation of BAU Energy Sector target by 2030%°

Generation Technology MW Capacity Factor MW (%) Efficiency
RE (Hydro) 8,896 38%
RE: Other (Solar & Wind) 2,000 9%
Coal/ Thermal 7,940 0.8 33% 45%
Gas 4,758 0.8 20% 60%
Total 23594 100%

Based on a BAU scenario, the average annual emissions during the period 2021-2030 is expected
to increase from 5.40 MT CO.e in 2020 to reach 54.00 MT COze by 2030, with a cumulative GHG
emissions of 297.12 MT CO2e between 2021-2030 (Table 3).

Table 3. Annual BAU Emissions for Electricity Generation (2021-2030) (MtCO2¢)*

Generation Technology 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 TOTAL
Renewable (Hydro) - - - - - - - - - -
Renewable (Other) - - - - - - - - - - -

Coal 4.28 856 1283 17.11 21.40 25.67 29.95 34.22 3850 4278 23528

Natural Gas/LNG 112 224 3.37 4.49 5.61 6.73 7.86 8.98 10.10 11.22 61.73
Intl Interconnection - - - - - - - - - - -
Total 540 10.80 16.20 21.60 27.00 3240 37.80 43.20 48.60 54.00 297.01

2 https://www.ipcc-nggip.iges.or.jp/public/2006gl/

24 ADB: Guidelines for Estimating GHG Emissions of ADB Projects Page 28,
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3.1.1.3 Policies, Strategies and Plans of the Energy Sector (Electricity)

Myanmar’s NDC targets for the electricity sector are guided by the Myanmar Energy Policy?’
(2015) and the National Electricity Master Plan (2014). The National Energy Policy aims to
systematically explore the available energy resources of the county in order to supply the demand
of the country and to export as value added products for surplus resources, thus ultimately targeting
to sustainably improve the living standard of the country people. The purpose of the National
Electricity Master Plan was to demonstrate a harmonized middle/long term of power sources and
transmission systems while sharing information closely with relevant organizations in Myanmar
and other development organizations under the necessary technical transfer to the counterpart(s) of
Myanmar. Myanmar is also in the process of developing its National Renewable Energy Policy
which will be submitted to the UNFCCC once it is endorsed and launched. The Myanmar Climate
Change Policy?®, Myanmar Climate Change Strategy (2018-2030) and Myanmar Climate Change
Master Plan 2018-2030) are also relevant in considerations of energy and electricity in line with
the strategy on Resilient and low carbon energy transport and industrial systems for sustainable
growth,

3.1.1.4 Unconditional Target for the Energy Sector

By 2030, the share of new renewable energy technology will remain unchanged as to 2000MW
and coal will decrease by 54.4% from BAU (7940MW), reducing to 3620MW. Due to social and
environment safeguards concerns, the proportion of large hydropower generation will also
decrease, but both hydropower and coal will be replaced by Natural Gas/LNG (Table 4).

Table 4. Energy Sector Unconditional Targets (2020 - 2030)%°

2020 2025 2030
Generation Technology MW % MW % MW %
Renewable (Hydro) 2771 46.5% 3388 31% 5156 28%
Renewable (Other) 40 0.7% 1440 13.% 2000 11%
Natural Gas/LNG 3031 50.8% 5031 46% 6063 33%
Coal 120 2% 720 6.5% 3620 20%
Intl Interconnection - - 400 3.5% 1400 8%
Total 5962 100% 10979 100% 18239  100%

The average annual emission by 2030 is 19.2 million tCO2e and the average annual avoided
emission will be 10.5 million tCO2e (29.7-19.2) in 2030 compared to BAU (Table 5).

Table 5. Annual GHG emission scenario from Electricity under 2021-2030 Unconditional Targets
(MtCO.e)*

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 TOTAL
RE (Hydro) - - - - - - - - - - -

RE (Other) - - - - - - - - - -

Coal 0.647 1.455 2.263 3.071 3.879 7.004 10.129 13.254 16.379 19.504 77.584
Nat. Gas/LNG 7.150 8.329 9.509 10.688 11.868 12.354 12,841 13.328 13.815 14.302 114.185
Intl

Interconnection - - - - - - - - - - -

Total 7.796  9.784 11.772 13.759 15.747 19.359 22.970 26.582 30.194 33.806 191.769

2 https://policy.asiapacificenergy.org/sites/default/filessMyanmar_National_Energy Policy_English_Dec_2014.pdf
28 https://unhabitat.org.mm/wp-content/uploads/2019/06/MCCP_2019.pdf

2 MOEE

30 MOEE and MOREC


https://policy.asiapacificenergy.org/sites/default/files/Myanmar_National_Energy_Policy_English_Dec_2014.pdf
https://unhabitat.org.mm/wp-content/uploads/2019/06/MCCP_2019.pdf

3.1.1.5 Conditional Target for the Energy Sector

If the price and performance of the new RE technologies are satisfactory, and if there is more
appetite for investments through international support and access to climate finance, by 2030 the
share of new renewable energy technology will increase by 53.5% from BAU (2000 MW) to 3070
MW and coal will decrease by 73.3% (5820 MW) from BAU (7940 MW), reducing it to 2120
MW (Table 6).

Table 6. Energy Sector Conditional Targets (2020 — 2030)*

2020 2025 2030
Generation Technology MW % MW % MW %
Renewable (Hydro) 2771 46.5% 3388 32% 5676 31%
Renewable (Other) 40 0.7% 1680 15.83% 3070 17%
Natural Gas/LNG 3031 50.8% 5031 47.37% 6063 33%
Coal 120 2% 120 1.1% 2120 11%
Intl Interconnection - - 400 3.7% 1400 8%
Total 6962 100% 10619 100% 18329 100%

The average annual CO2 emission by 2030 under a conditional target scenario will be 15.3 million
tCOze and the average annual avoided emission under the conditional targets will be 14.4 million
tCO2e (29.7-15.3) in 2030 compared to BAU (Table 7).

Table 7. Annual GHG emission scenario from Electricity for 2021-2030 Conditional Targets (MtCO.e)*

Generation

Technology 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 TOTAL
RE (Hydro) - - - - - - - - - - -

RE (Other) - - - - - -
Coal 0.647 0.647 0.647 0.647 0.647 2801 4957 7.112 9.267 11422 38.792
Nat. Gas/LNG 7.150 8.329 9.509 10.688 11.868 12.354 12.841 13.328 13.815 14.302 114.185
Intl

Interconnection. - - - - - -

Total 7.796 8.976 10.155 11.335 12514 15.156 17.798 20.440 23.082 25.724 152.976

3.1.2. Special Circumstances with regard to the Energy Sector (Electricity)

44% of Myanmar is yet to be electrified, with electrification being a key driver to boost economic
growth across the country. Therefore, the Government has a dedicated and keen interest to deploy
cheap, fast, and clean electricity. At the same time, Myanmar faces numerous barriers to investment
in renewable energy technologies in the national grid. These include limitations in 1) technical
capacities; 2) policies, laws and regulatory processes; and 3) financing mechanisms.

While the Government of Myanmar is sensitive to widespread societal concern over the social and
environmental safeguards associated with the development large-scale hydropower, it has
identified 19567 MW of additional potential hydropower for development in the MSDP (Table
25).

The government is similarly seeking to reduce its reliance on coal. Unfortunately, while solar and
wind electricity generation technologies are recognized as being critical for the future, as yet, there
is low capability of power system in most renewable energy technologies other than large

31 MOEE
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hydropower. Coal will not increase beyond 2030 and completely phase out in 2050. In the mid-
term, until it develops the technical, institutional, and financial infrastructure needed to scale up its
RE generation capacity, Myanmar will rely on natural gas/LNG to provide one third of its
national energy mix.

The timeframe of this NDC (2021-2030) should be considered as a transition period during
which increased investments in financial, technical, and institutional resources will allow new
measures to be tested, and during which capacity building will enable the country to learn how
best to target its emissions reduction efforts.

It is expected that rural electrification through mini-grids, micro-hydro, and solar home systems
will expand. In due course, Myanmar will also investigate feed-in tariff systems and net metering
to ensure the sustainability of mini-grids should the national grid extend to these areas.

3.1.2.1. Renewable Energy Projects identified to help meet NDC Targets

MOEE has a pipeline of ongoing investments in renewable energy-based projects that are expected
to generate 1268.25MW in solar power by 2030. It should be noted that several of these tenders
were just recently announced by the Government as prioritized actions in its COVID-19 Economic
Response Plan (CERP). (Annex I: Energy Sector Mitigation Supplementary information -Table 23
for detailed projects under development and Figure 3: Projects with Pre-feasibility Assessments,
Feasibility Assessments, Ongoing for their location). In addition, the Government has identified a
total of 10215MW in potential solar, wind, and floating solar projects to be developed (Annex I:
Energy Sector mitigation supplementary information) but feasibility studies pending. Detailed lists
of RE Projects that may contribute to the NDC or its next revision, both existing and those under
development, and their locations are provided in Annex I: Energy Sector mitigation supplementary
information. It should be noted that many of the projects under development are at exploratory
stages and will be subject to pre-feasibility and feasibility studies. These are currently not included
in the national NDC targets. (Ongoing and Planned RE Projects that may contribute to the NDC).

3.1.2.2. Financing for the Energy Sector

The Government has committed an allocation of US$ 2.482 billion for hydropower development
to support ongoing projects proposed in the energy mix through 2030. In addition, the country has
applied for a soft-loan of US$ 310 million to upgrade rural transmissions and distribution
transmission systems.

In order to support the development of enabling policies, to finance the detailed feasibility analyses,
and to allow for the design and implementation of these renewable energy projects, the Government
of Myanmar seeks international support, including from the Green Climate Fund, and diverse
bilateral and multilateral development partners and financing institutions. The Government
estimates a total additional budget needed to support implementation of the NDC conditional target
for the energy sector at US$1.209 billion described in Annex 1 (Climate Finance requirement for
NDC Conditional Target in the Energy Sector). Support may include different financial models
like grants, grants with revolving funds mechanisms, or concessional loans so as to help the
Government of Myanmar create enabling conditions.

3.1.2.3. Data and Information Collection Systems for the Energy Sector

Myanmar has initiated a baseline data collection needs assessment for the energy sector to support
development of Myanmar’s institutional capacity required to Monitor, Report and Verify (MRV)
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on Myanmar’s commitments under the NDC. 3 The institutional monitoring and reporting
frameworks will be developed with support from the Global Environment Facility (GEF)- Capacity
Building Initiative for Transparency (CBIT). This will build on the work carried out in
2018-2020 by ECD, UNEP, and GGGl in defining the scope and top-level data and information
systems needed to build the national MRV system for meeting the requirements of the enhanced
transparency framework.3* The following data and information will be collected to support the
country in future reporting against its NDC targets.

Baseline assessment: Policies and measures being implemented in the country will be used to
create quantifiable targets, both for estimating the projected emissions from the sector and to assess
the impacts of climate-effective policies and measures currently being implemented and planned
as a result of these efforts. Data points include:

a. Total installed capacity by energy source

b. Planned installed capacity expansions to be installed, and fuel sources

c. Assessments of suppressed demand, and how the energy requirements of the country
could be adequately met

d. Carbon-intensity of the planned and intended capacity expansions, based on fuel
sources.

Achievements and target setting: Achievements will be reviewed against the targets set under
the NDC, and their continued applicability will be evaluated based on projections and planned
implementation projects. The following data will be collected:

a. Year-wise commissioned capacities by energy source category

b. Year-wise energy generated and supplied to the grid by energy source category

c. Fuel-use by category and sub-category in transport industry

d. Energy-efficiency measures: Baseline or control group data will be continually
monitored, as well as the results of implemented energy efficiency measures.

Data and information: Institutional arrangements, procedures, and systems; the key stakeholders,
their roles and responsibilities; and the types and formats of data and information provided to the
NDC will be monitored.

Reporting: The data and information collected through the MRV system being developed will be
reported in the first biennial transparency report (BTR) that will be prepared for first reporting
under the Paris Agreement.

3.2. Agriculture Sector (Agroforestry)

Myanmar’s INDC did not set any mitigation target for the agriculture sector. However, Myanmar
now enhances its NDC by setting a conditional target for agroforestry, recognizing its potential for
GHG sequestration, and in supporting productive rural livelihoods under a changing climate.
Agriculture is the second largest sectoral source of GHG emissions in Myanmar, accounting for
32.1% in the 2013 baseline year®®, with the primary contributors being rice cultivation (~12%), and
enteric fermentation (~9%). These GHG emission are closely associated with deforestation

3 GGGI (2019), Myanmar MRV Energy Sector Status Assessment & Recommendations For Enhanced Transparency
Framework Implementation (https://gggi.org/report/2019-myanmar-mrv-energy-sector-status-assessment-recommendations-
for-enhanced-transparency-framework-implementation/)

34 GGGI (2017), The Status of Monitoring, Reporting and Verification of Nationally Determined Contributions to Climate
Actions in Myanmar. (https://gggi.org/report/the-status-of-monitoring-reporting-and-verification-of-nationally-determined-
contributions-to-climate-actions-in-myanmar/)

B FAOSTAT (2017). Myanmar, emissions: agriculture total. Viewed 18 March 2017. In: USAID. 2017. Greenhouse gas
emissions in Burma.
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and land-use change for agricultural expansion (both large and small scale). The Government’s
commitment to the Paris Agreement provides an opportunity for the Myanmar to recognize the
contributions made by the agricultural sector to contribute to climate change adaptation, while also
to examining major sources of GHG emissions.

Recognizing the inclusion of trees on farms and in agricultural farming systems is crucial as
deforestation and forest degradation in Myanmar is increasing thereby accelerating societal
vulnerability to climate change impacts. A growing awareness of the roles of trees in supporting
rural livelihoods, environmental conservation, and climate change mitigation, has raised the need
for targeted promotion of sustainable agroforestry practices among decision makers. Being the
origin of the internationally well-known ‘Taungya system’, Myanmar has been practicing
agroforestry since the mid of 1800s, generating economic and environmental benefits for local
communities.®3” With diverse ecological zones, several types of agroforestry systems and practices
have been practiced in Myanmar, including agro-silvicultural (shelterbelts, windbreaks, hedgerow,
home gardens), silvo-pastoral (tree crops with pasture, trees on rangeland), and agro- silvo-pastoral
(home gardens with animals, multipurpose woody hedgerows, aqua-forestry) among others.

As Myanmar lacks a national inventory for agroforestry or tree cover on agricultural lands®, the
reference period for this sector is based on the global tree cover change analysis of agricultural
lands conducted by Zomer et al., (2016%°). This study classifies the % tree cover according to 4
levels (<10%, 10-20%, 20-30%, >30%). It estimates between 2000 and 2010 an average tree-cover
loss of 2.19% nation-wide, which corresponds to a decline in biomass carbon (below and above
ground) of Myanmar’s agricultural lands from 28.7t C/ha to 25.7t C/ha.

With financial and technical support from international development partners, the Government of
Myanmar through the Ministry of Agriculture, Livestock and Irrigation’s (MOALI) Department of
Agriculture (DoA) is committed to the reduction of GHG emissions from the Agriculture, Forestry,
and Other Land-Uses sector (AFOLU) by increasing the percentage of tree cover on agricultural
landscapes. For the current NDC, the <10% tree cover class per hectare is of primary relevance as
it covers the largest area of land nation-wide (estimated at 112,068km?or 58% of the total
agriculture land in 2010). Furthermore, these tree planting actions need not significantly alter the
primary agricultural cropping systems in use by smallholders. Rather rural stakeholders would be
expected to gain a variety of climate change adaptation co-benefits, gaining supplementary
sources of food, fuelwood, livestock fodder, and income, as well as enhancing resilience of their
agricultural production systems through improved water infiltration, pollination, pest control, soil
health, microclimates, and reduced erosion.

3.2.1 Quantifiable Information & Reference Years: Agriculture Sector
3.2.1.1 Reference Period for Agriculture Sector: 2000-2010

The reference period for the Agriculture Sector is 2000-2010.

3 Blanford, H. R., 'Regeneration with the Assistance of Taungya in Burma', Indian Forest Records 11, 3 (1925): 81-121;

37 Bryant, R. L. (1994) 'The rise and fall of taungya forestry: social forestry in defense of the Empire', The Ecologist 24 (1):
21-6

38 To be noted, the definition applied in this global analysis was not limited to the official administrative categories of lands
under management by MOALL, rather, it includes all lands that are not under some form of forest reserve or protected area.
39 Robert J. Zomer, Henry Neufeldt, Jianchu Xu, Antje Ahrends, Deborah Bossio, Antonio Trabucco, Meine van Noordwijk
& Mingcheng Wang (2016). Global Tree Cover and Biomass Carbon on Agricultural Land: The contribution of agroforestry
to global and national carbon budgets. Scientific Reports | 6:29987 | DOI: 10.1038/srep29987.
(https://www.nature.com/articles/srep29987)
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3.2.1.2 Quantifiable emissions and removals in the reference period

A detailed presentation of tree cover change during the reference period (2000-2010) for each state
and region is provided in (See: Reference period removals due to tree cover change by state/region).
During this period, the area of land with <10% tree canopy per hectare cover increased by 0.52%,
corresponding to a total area of 99,900 ha nationwide.

3.2.1.3 Policies, Strategies and Plans for the Agriculture Sector

Agroforestry will play a critical role in supporting the long-term goal of Myanmar’s Climate
Change Master Plan (2018-2030) “° of achieving climate resilience and pursuing a low-carbon
pathway for inclusive and sustainable development, specifically in developing innovative climate
fund mechanisms (creating incentives for environmentally friendly agroforestry practices) and in
improving farmers’ access to climate-smart technologies and practices (improving land
management through agroforestry practices).

Myanmar developed its Climate-Smart Agriculture Strategy 2014 (CSA) * to promote
technologies that could increase agricultural productivity while also enhancing resilience of the
agricultural systems and reducing GHG emissions (or increasing carbon sequestration potential).
The mitigation pillars in the CSA where agroforestry can contribute are: 1) watershed and land
management; 2) reducing land degradation and soil erosion; and 3) developing new farming
systems and techniques. Likewise, four key adaptation policy areas in the CSA that will benefit
from integration of agroforestry interventions in current agricultural practices are 1) encouraging
adaptive crop development and farming practices; 2) irrigation and water resource
management; 3) disaster risk management; and 4) crop and income loss risk management.
These actions are similarly highlighted in Myanmar’s Technology Needs Assessment Report for
Adaptation (2020)*2.

Moreover, with a vision to ensure national food and nutritional security, the Agricultural
Development Strategy (2018—2023) “® promotes the adoption of sustainable agricultural practices,
including agroforestry, to enhance the well-being of farmers and rural people without harming the
environment.

Recognizing the important contribution to the reduction of GHG emissions and adaption to the
effects of climate change by trees in agricultural landscapes (also known as agroforestry), the
Government of Myanmar endorsed the ASEAN Guidelines for Agroforestry Development in
2018. 4

40 Government of the Republic of the Union of Myanmar. 2019. Myanmar climate change strategy (2018-2030). Nay Pyi
Taw, Myanmar: Government of the Republic of the Union of Myanmar. (https://myanmar.un.org/en/25466-myanmar-
climate-change-master-plan-2018-2030/)

41 MOALLI (2015). Myanmar climate-smart agriculture strategy (2018-2030). Nay Pyi Taw, Myanmar: Government of the
Republic of the Union of Myanmar. (https://ccafs.cgiar.org/publications/myanmar-climate-smart-agriculture-
strategy#.X4cuB2gzZnl/)

42 GoM (2020), Technology Needs Assessment Report for Adaptation. Ministry of Natural Resources and Environmental
Conservation, Nay Pyi Taw. (https://tech-action.unepdtu.org/wp-content/uploads/sites/2/2020/06/tna-adaptation-report-
myanmar.pdf);

43 GoM (2018). Myanmar agricultural development strategy (2018-19-2022-23). Ministry of Agriculture, Livestock and
Irrigation, Nay Pyi Taw. (https:/Mww.moali.gov.mm/en/node/333/.)

4 Association of South-East Asian Nations (2018). ASEAN Guidelines for Agroforestry Development. Jakarta, Indonesia:
ASEAN Senior Officials on Forestry, ASEAN Secretariat. (http://forestry.asean.org/asean-guidelines-for-agroforestry-
development/.)
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3.2.1.4 Unconditional Target for the Agriculture Sector

This is a new sectoral intervention proposed by the Government of Myanmar. While there is no
unconditional commitment set at this time, the government will consider increasing this target as
international support for agroforestry demonstrates its effectiveness and scalability.

3.2.1.5 Conditional Target for the Agriculture Sector

Myanmar’s Department of Agriculture, with international assistance, will promote tree planting
and agroforestry techniques to increase tree canopy cover across 275,000 ha on those agricultural
lands with current tree cover <10% per hectare (Table 8). This target will yield a cumulative GHG
sequestration of more than 10.4 million tCOze over the period 2021-2030. The detailed carbon
enhancement scenario for the NDC period (2021-2030) is presented in (Table 8).

Table 8. Conditional target for carbon enhancement on agricultural lands (2021-2030)*°

Year Annual 75% success ~ Cumulative RF Total CO2 sequestration
Plantation (ha) rate (ha) area (ha) (tCOze/Ha/YT) (MtCOze)
2021 27500 20625 20625 9.17 0.189
2022 27500 20625 41250 9.17 0.378
2023 27500 20625 61875 9.17 0.567
2024 27500 20625 82500 9.17 0.757
2025 27500 20625 103125 9.17 0.946
2026 27500 20625 123750 9.17 1.135
2027 27500 20625 144375 9.17 1.324
2028 27500 20625 165000 9.17 1.513
2029 27500 20625 185625 9.17 1.702
2030 27500 20625 206250 9.17 1.891
Total 275,000 10.402

Based on the baseline analysis of agricultural land covered by <10% tree cover per hectare in 2010,
the greatest scope for promoting tree planting on farms would correspond to Myanmar’s Dry Zone
(Magway, Sagaing and Mandalay) and Bago and Ayeyarwady Regions (from Zomer et al (2016),
see Annex). Additional factors related to landscape degradation may also justify targeting tree
planting activities in hilly states such as Shan and Chin States.

3.2.2. Special Circumstances with regard to the Agriculture Sector

With a special focus on sustainable development and effective multi-sectoral coordination, the
Myanmar Sustainable Development Plan (MSDP) (2018-2030)*¢ has outlined strategic goals,
among others, to increase climate change resilience, reduce exposure to disasters and shocks while
protecting livelihoods, and facilitate a shift toward a low-carbon development pathway. One of the
priorities of the MSDP is ‘protecting natural resources and the environment for the posterity of the
nation’ by strengthening legal, institutional, and policy frameworks.

Relying mainly on agriculture for its economy, Myanmar’s GDP per capita, while still low, has
increased sharply, from US$ 979.05 in 2010 to US$ 1325.95 in 2018. The GDP growth rate
increased from 6.4% to 6.8% during 2018-2019, yet it is still the lowest among Southeast Asian
countries. While the agricultural, forestry and fishery sectors contributed to about 25% of the
country’s GDP in 2018, the agricultural sector has instigated special policies, strategies, and master
plans to address the impacts of climate change, aiming to achieve climate resilience, pursue a low-
carbon development pathway for inclusive and sustainable development, and achieve climate-

4 MOALI and MOREC
46 GOM (2018), “Myanmar Sustainable Development Plan, 2018 — 2030 (2018).” Ministry of Planning, Finance and
Industry.
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smart production systems. However, the agricultural sector’s engagement in climate change
mitigation efforts has been limited. Despite the inclusion of agroforestry in national documents
related to climate change, food security, income generation, and natural resources management, as
well as in many laws and regulations governing the land sector®’, many policies and plans of
various regulatory bodies need to be reviewed to streamline land-use and natural resources
management and provide the enabling environment for agroforestry development.

The integration of trees in agricultural systems in large swathes of degraded agricultural lands
characterized by low carbon density presents enormous potential for carbon sequestration®®,
Recognizing the potential for increased carbon storage and reduced emissions while making
farming systems resilient through the deployment of trees in agricultural lands, MOALI is eager
to explore opportunities to promote agroforestry as a climate mitigation and adaptation strategy,
and will increase its ambition level pending success in achieving these initial targets.

3.2.2.1 Agriculture projects that could help to meet NDC targets

There is no centralized registry of the activities implemented by the government and its partners to
promote agroforestry on agricultural lands, so it is not yet possible to quantify them in terms of
numbers of trees planted, biomass accumulated or tCOze removals. Nevertheless, an illustrative list
of existing projects that incorporate agroforestry interventions and that may contribute to the NDC
is provided. (See Annex I1).

3.2.2.2 Financing for the Agriculture Sector

Financing the achievement of the target is highly possible in complementary ways. First, through
parallel activities of the Department of Agriculture under its Climate Smart Agriculture Strategy
— the Department will be promoting and implementing climate-smart agricultural practices,
including agroforestry, to achieve resilient food systems —and second, through projects funded and
implemented by international development and research partners of the Department of Agriculture.
The Green Climate Fund (GCF) will be a natural partner to finance the achievement of the target.
International assistance will be required to meet several aspects of the target, including but not
limited to, the following:

e Inventory of existing agroforestry systems and practices prevalent in the country and
assessment of primary barriers to adoption, production efficiency, and value chain
inefficiencies.

e Assessment of GHG emissions and reductions in agricultural lands under different
percentages of tree cover in order to define national reference emission levels for different
types of agroforestry systems and practices.

e Establish institutional capacities for a monitoring and reporting system of agroforestry
systems adoption and production and adaptation co-benefits related to gendered socio-
economic outcomes (i.e., income, labor, etc.).

e Field research trials to test and adapt agroforestry production systems in different climatic
zones to improve growth and production and to analyze impacts on key regulatory services
(soil health and erosion, crop pollination and pest-control, microclimate temperature and
rainfall) that enhance climate resilience of cropping systems.

47 Formulation and operationalization of a national action plan for poverty alleviation and rural development through
agriculture (NAPA). https://www.lift-fund.org/project/formulation-and-operationalisation-national-action-plan-poverty-
alleviation-and-rural

48 See footnote 31.
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e Capacity-building for agricultural extension workers to provide technical support in
production of diverse food, fodder, fibers, fuel, biofuel, etc. products and to support value-
addition processes for value chain commercialization.

e Awareness-raising, learning exchanges, and capacity development for farmers at the local
level to support development of gender inclusive production systems and value chain
enhancements for small-holders, producer and processing SMEs, cooperatives, and
associations.

e Development and implementation of other sectoral and national plans that support
mainstreaming of agroforestry activities within existing programs (Good Agriculture
Practice, Good Aquaculture Practice, Climate-smart agriculture, organic certification), and
that address barriers to adoption and value chain promotion (i.e., land tenure, access to
finance, etc.).

3.2.2.3. Data and Information Collection Systems for the Agriculture Sector

Establishment of baseline data will be important to monitor progress and evaluate adaptation and
mitigation benefits derived from agroforestry. The baseline data to be collected and analyzed
include the following:

e Laws, policies, and regulations pertaining to agroforestry to identify opportunities for
synergies with relevant sectors and to understand and address constraints and challenges
hindering agroforestry implementation.

e Geographic distribution by type of agroforestry systems and practices, including areal
extent of tree cover, species’ composition and uses, and gendered-roles and socio- economic
outcomes in different agro-ecological zones.

e Mitigation benefits (CO,emissions and removals) for different types of agroforestry
systems and practices in different geographies.

e Adaptation benefits from agroforestry systems, production and value-chains, and their
impacts on key regulatory services (soil health and erosion, crop pollination and pest-
control, microclimate temperature and rainfall) that enhance climate resilience of cropping
systems.

The reporting system will be developed within the Department of Agriculture, which will be led
by the Extension Division. Agricultural extension workers at state and district levels will be trained
on data/information collection methods, as well as on the reporting system. An inter-agency
system of reporting on NDC-relevant activity implementation and outcomes will be developed
between DoA and the ECD. Technical support from relevant agencies, such as the Forest
Department, the Environmental Conservation Department, Central Statistical Organization, and
international development partners will be sought for spatial data collection and analysis. As
deemed necessary, researchers from Yezin Agricultural University and the University of Forestry
and Environmental Science will be commissioned to help in data analysis and reporting.

3.3. Forest and Other Land Use Sector (FOLU)

Myanmar’s INDC identified the forest sector (including land use change from forest to non-forest)
as a target sector for Myanmar’s mitigation actions and policies. INDC’s mitigation targets were
derived from the targets set in Myanmar’s 30-Year National Forestry Master Plan (2001-30):

e increase the area of land under Reserved Forest (RF) and Protected Public Forest (PPF)
jurisdiction to 30% of the total national land area by 2030 (2019 estimate stands at
25.45%); and,
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e increase the Protected Areas Systems (PAS) to cover 10% of the total national land area
by 2030 (2019 estimate stands a 5.85%).

Quantifying emissions from the way the INDC target was formulated is somewhat difficult.
Myanmar submitted its National Forest Reference Emissions Level*® to the UNFCCC and has
formulated a National REDD+ Strategy, providing the baselines that frame the current NDC targets
based on emissions expected from the implementation of specific forestry sector activities defined
in Myanmar’s [Forest] Reforestation and Rehabilitation Plan (MRRP). In addition, the extensive
consultation process of the draft REDD+ strategy over the years of 2017 — 2019 has demonstrated
an increasing resistance, for different reasons, of non-state actors against the area- based INDC
target in the context of land-based Climate Change mitigation policies and measures. The NDC
targets have been adjusted accordingly.

3.3.1. Quantifiable Information & Reference Years: FOLU Sector
3.3.1.1 Reference Period for FOLU SECTOR: 2005-2015

The reference period for the forestry sector will be 10 years starting from 2005 to 2015. This is
based on the FREL (Forest Reference Emission Level) submitted to the UNFCCC and technically
analyzed by Technical Team of Experts — TTE in 2018. The reference period was identified through
consultation meetings due to the availability of the most reliable national existing Activity Data
(AD) and Emission Factors (EF) for this period.

3.3.1.2 Quantifiable Emissions and Removals in the Reference Period

Based on the revised FREL, the total annual emissions from 2005- 2015 are 53,807,463 tons of
COze and annual total removals from 2005-2015 are 3,351,332 tons of COzel/year., resulting in
net annual emissions of 50,456,131 tons of COcze. This calculation is detailed in Annex 3 while the
Emission Factor calculation is elaborated in the Section 6 (Methods and Assumptions).

3.3.1.3 Policies, Strategies and Plans of the Forestry Sector

The polices, strategies and plans for the forestry sector that guide the implementation of actions
under the NDC include the following:

e Forest Law 2018, defines as one of its objectives, to contribute to “international
agreements relating to conservation of forests and conservation of environment”

- Myanmar National Forestry Master Plan (2001-2031), one of the objectives of which is
“To prevent extreme weather conditions and to support agricultural development by
conserving natural forests and establishing forest plantations”

« The Myanmar Reforestation and Rehabilitation Program (MRRP) from 2017-2027, which
aims to conserve 0.59 million hectares of Reserved Forests (RF); engage in management of
0.25 million hectares of plantations in public and private lands; undertake Community
Forestry Management and Agroforestry across 0.3 million hectares and establish Reserved
Forests and Protected Public Forest (PPF) across 4.1 million hectares.

« The National REDD+ Strategy aims to reduce the annual rate of deforestation by 50% by
the end of 2030 against the baseline deforestation stipulated in the 2019 Myanmar Forest
Reference Level.

49 https://redd.unfccc.int/files/revised-myanmar_frl_submission_to_unfccc_webposted.pdf
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« The Land-Use Policy (2016), establishes processes to ensure more democratic land-use
planning, and which will be supported by a new National Land Law, currently under
development.

3.3.1.4 Unconditional Target for the FOLU Sector

The unconditional target for forestry is to reduce net emissions by 25% by 2030, against the 2005
— 2015 baseline of emissions and removals, with an intermediate target of 11% by 2025 and an
expected annualized rate of net emission reductions from FOLU of 2.8% over the period of 2021
— 2030 (Table 9).

Table 9. Unconditional GHG emission scenario from FOLU with a target of 25% net reduction by 2030

(l\/l'[COz(—Z‘)50
Year FRL Baseline Emissions FRL un- BAU Emission Net annual Acc ER in
emissions from Baseline conditional (FRL Baseline emissions % of FRL
Deforestation deforestation enhance- Enhance- emission — unconditional baseline
(MtCOe) (MtCOze) ment ment enhancement) (MtCOze) un-
(MtCO,e) (MtCO4e) (MtCOqe) conditional
2021 53.807 51.922 (3.351) (2.067) 50.456 49.855 -1%
2022 53.807 50.103 (3.351) (2.605) 50.456 47.498 -4%
2023 53.807 48.347 (3.351) (3.431) 50.456 44916 -6%
2024 53.807 46.653 (3.351) (4.356) 50.456 42.297 -9%
2025 53.807 45,019 (3.351) (5.381, 50.456 39.637 -11%
2026 53.807 43.441 (3.351) (6.506, 50.456 36.935 -14%
2027 53.807 41.919 (3.351) (7.731) 50.456 34.188 -16%
2028 53.807 40.450 (3.351) (9.055) 50.456 31.395 -19%
2029 53.807 39.032 (3.351) (10.479) 50.456 28.554 -22%
2030 53.807 37.665 (3.351) (12.003) 50.456 25.662 -25%
Total 504.56
2021 - 2030 538.075 444,552 (33.513) (63.616) 380.937 -25%
Annual Average 53.8075 44,4552 (3.3513) (6.3616) 50.456 38.0937 -25%

This target assumes in implementing the REDD+ Strategy, that:

e Only 50% of the 10-year, MRRP activities will be implemented, resulting in a net
carbon stock enhancement of 30 million tons COze over the enhancement baseline of
the Myanmar Forest Reference level.

e There will be a reduction in the annual rate of deforestation by 30% by the end of 2030
against the 2005 — 2015 baseline deforestation (reduction of annualized deforestation
from 428,984 ha per year to 300,300 ha per year by 2030).

e This target assumes that no major upfront international support will be available over
the period 2021 — 2030.

Under this scenario, Myanmar can be expected to achieve net zero emissions from LUCF on an
annual basis by 2037, and net zero emissions on a periodic basis after 2040 (Table 10). REDD+
Results-based Payments (RBP) could be used to enhance implementation of REDD+ policies and
measures. However, under this scenario, the magnitude of RBP’s is unlikely to be adequate for
such enhancement before 2030.

50 MONREC
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Table 10. Projected unconditional GHG emission reductions beyond the NDC (2031-2040) (MtCO,e)*!

Year FRL Baseline Emissions FRL Baseline  Unconditional BAU Emission Net annual Acc ER in %
emissions from enhancement Enhancement (FRL Baseline emissions of FRL
Deforestation deforestation (MtCOze) (MtCOze) emission — unconditional baseline
(MtCOze) (MtCOze) enhancement) (MtCOze) unconditional
2031 53.807 36.345 (3.351) (16.352) 50.456 19.994
2032 53.807 35.072 (3.351) (18.420) (3.351) 50.456 16.652
2033 53.807 33.843 (20.607) (3.351) (22.914) 50.456 13.236
2034 53.807 32.657 (3.351) (25.341) (3.351) 50.456 9.743
2035 53.807 31.513 (27.888) (3.351) (30.554) 50.456 6.172
2036 53.807 30.409 (3.351) (33.340) (3.351) 50.456 2,521
2037 53.807 29.343 (36.245) (3.351) 50.456 (1.210)
2038 53.807 28.315 (39.270) 50.456 (5.024)
2039 53.807 27.323 50.456 (8.922)
2040 53.807 26.366 50.456 (12.904)
Total 2031-2040 538.075 311.186 (33.513) (270.931) 504.56 40.256 -92%
Total 2021-2040 1,076.149 755.740 (67.027) (334.546) 50.456 421.193 -58%

3.3.1.5 Conditional Target for FOLU Sector

Building on this unconditional target, the Government of Myanmar sets the following conditional
target contingent upon international support, a net emission reduction of 50% by 2030 against a
2005 — 2015 baseline of emissions and removals, with an intermediate target of 27% by 2025 and
an expected annualized rate of net emission reductions from land use change and forestry of 6.9%
over the period of 2021 — 2030. (Table 11) contingent on support provided.

Table 11. Conditional GHG emission scenario with target of 50% net reduction by 20302

Year FRL Baseline Emissions FRL Baseline Unconditional BAU Emission Net annual Acc ER in %
emissions from enhancement Enhancement (FRL Baseline emissions of FRL
Deforestation deforestation (MtCOze) (MtCOqe) emission — conditional baseline
(MtCOze) (MtCOze) enhancement) (MtCOze) conditional
2021 53.807 50.204 (3.351) (3.758) 50.456 46.446 -8%
2022 53.807 46.842 (3.351) (5.210) 50.456 41.632 -13%
2023 53.807 43.705 (3.351) (6.862) 50.456 36.844 -17%
2024 53.807 40.778 (3.351) (8.713) 50.456 32.066 -22%
2025 53.807 38.048 (3.351) (10.762) (3.351) 50.456 27.285 -27%
2026 53.807 35.500 (13.013) (3.351) 50.456 22.487 -32%
2027 53.807 33.122 (15.462) (3.351) 50.456 17.660 -36%
2028 53.807 30.904 (18.111) (3.351) 50.456 12.794 -41%
2029 53.807 28.835 (20.959) (3.351) 50.456 7.876 -46%
2030 53.807 26.904 (24.007) 50.456 2.897 -51%
Total 2021-2030 538.075 374.842 (33.513) (126.856) 504.56 247.987 -51%
Annual average 53.807 37.484 (3.351) (12.686) 50.456 24.799

This conditional target assumes:

« The Myanmar Reforestation and Forest Rehabilitation Programme, MRRP would be fully
implemented (Annex Ill. Forestry & Other Land Use Sector supplementary information

(Table 12).
Measures identified in the National REDD+ Strategy and Action Plan reduce the annual
rate of deforestation by 50% by the end of 2030.

Measuring and reporting capacities for REDD+ are further enhanced through a functional

fully national scale National Forest Inventory and efficient satellite-based forest
degradation/ restoration monitoring tools as mentioned in the National Forest Management

51 MONREC
52 MONREC
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Strategy — NFMS be developed for tracking carbon flux changes on forest areas remaining
forests.

Under this conditional target the country can expect to achieve net zero emissions from FOLU on
an annual basis by the end of the year 2031 and net zero emissions from FOLU on a periodic basis
by 2040. Under this conditional target, REDD+ RBP’s could be anticipated in 2025/26. The
potential amount of accumulated net emission reductions would be between 44 — 68 MM t of COze
with a potential for RBP of ca 150 MM USD®. In order to fulfil this target, the country would
require substantial upfront finance for REDD+ at least until RBP’s would be available, i.e., for
covering the additional costs of REDD+ measures over the period 2021 — 2026/27.

For the time being, the calculations only include emissions and removals from deforestation and
carbon stock enhancement through Afforestation/ reforestation (AF/RF). Once MRV capacities
have been upgraded to include activities relevant for forests remaining forests including a baseline
for target setting and measurements, the scope of the reference level will be updated to include
forest management and restoration on existing forests, possibly conservation of forest carbon stocks

too.
Table 12. Projected conditional GHG emission reductions beyond 2030 (2031-2040)*
Year FRL Baseline Emissions FRL Baseline BAU Emission Unconditional Net annual Acc ERin %
emissions from enhancement (FRL Baseline Enhancement emissions of FRL
Deforestation deforestation (MtCO,e) emission — (MtCO2e) conditional baseline
(MtCO,e) (MtCO,e) enhancement) (MtCO.€e) conditional
2031 53.807 25.102 (3.351) 50.456 (27.253) (2.151)
2032 53.807 23.421 (3.351) 50.456 (30.700) (7.279)
2033 53.807 21.853 (3.351) 50.456 (34.345) (12.493)
2034 53.807 20.389 (3.351) 50.456 (38.191) (17.801)
2035 53.807 19.024 (3.351) 50.456 (42.235) (23.212)
2036 53.807 17.750 (3.351) 50.456 (46.479) (28.730)
2037 53.807 16.561 (3.351) 50.456 (50.923) (34.362)
2038 53.807 15.452 (3.351) 50.456 (55.566) (40.114)
2039 53.807 14.417 (3.351) 50.456 (60.408) (45.991)
2040 53.807 13.452 (3.351) 50.456 (65.450) (51.998)
Total 2031-2040 538.075 187.421 (33513) 504.56 (451.551) (264.130) -152%
Total 2021-2040 1,076.149 562.263 (67.026) 50.456 (578.407) (16.143) -102%

3.3.2 Special Circumstances regarding the FOLU Sector

Myanmar is largely a rural and agrarian country, with 70% of the 51.5 million residing in rural
areas. Both the urban and rural populations still rely primarily on biomass energy for cooking,
hence the enhancement of electrification and alternative low carbon economic growth are needed.

The economic and social circumstances in Myanmar as well as its cultural and ethnic diversity
make climate change mitigation (including REDD+) challenging. All proposed policies and
measures need to be thoroughly screened for potential negative impacts on people’s livelihoods.
Current economic development is concentrated on the regions and states of the country which are
particularly exposed to climate hazards such as cyclones, heavy rain, flooding, drought or erratic
rainfall (e.g., Ayeyarwady, Bago, Sagaing, Mandalay, and Magway Regions and Mon and Rakhine
States in general), where deforestation has also been the highest in the past 10-15 years.

53 Maximum amount of RBP per country according to the TOR of the REDD+ RBP pilot programme of the GCF.
5 MONREC
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3.3.2.1 Forestry projects that would help meet NDC Targets

The National REDD+ Strategy™ sets a target to achieve net-zero deforestation by the year 2045.
This goal underlies the conditional target of net emission reductions of 50% by 2030 and net zero
emissions from forestry and other land use (FOLU) by 2040. To achieve this goal, the following
major priority actions are envisioned:

e Address drivers of deforestation both inside and outside of the Permanent Forest Estate
(PFE), particularly: agricultural expansion on Virgin, Fallow and Vacant land, and
transformation of forest land to agro-business plantations (rubber, oil palm, betel nut,
bananas, others). This will require collaboration with the Ministry of Agriculture, Livestock
and Irrigation (MOALLI), since much forested land is currently under MOALI’s jurisdiction
and the largest deforestation threat is the expansion of agricultural concessions.

e Implementation of the Myanmar Reforestation and Forest Rehabilitation Programme
(MRRP) to its full extent. The MRRP (See: Activity of the Myanmar Reforestation and
Rehabilitation Programme) aims in two phases at establishing up to 251,000 ha of new
forests which, if the MRRP gets extended, as expected under the scenario of the conditional
NDC target, could grow up to additional 340,000 ha by 2030. The total amount of forest
plantations (AF/RF) in different development stages actively absorbing CO> from the
atmosphere in the country would be by 2030 then ca 580,000 ha.

e Increase collaboration with ethnic regions and states, local and ethnic organizations to
promote forest conservation work within and outside of the PFE.

e Prioritize the conservation of important forest areas, such as intact forests (Northern and
Southern Forest complex), mangroves, and unique habitat. This refers, e.g., to areas with
dry and mixed deciduous forests in central and north-western Myanmar (Chindwin basin
area), and especially to mangrove forests, one of the most threatened forest types and likely
the forests with the highest per area unit carbon storage potential.

3.3.2.2 Financing for the FOLU Sector

During the previous five-year period between 2014-15 and 2019-2020, the Forestry Sector received
MMK 120,705.34 million (USD 90.02 million), and MMK 21,824 million (USD 16.28 million) in
government and externally financing respectively (Annex Ill. Forestry & Other Land Use Sector
supplementary information). The government currently has more than 25 active technical
cooperation programs and grant projects under implementation (Table 33) and a national budget
allocation of $ 26.15 million for 2019-2020. (Table 34) International support in terms of financial
resources and capacity and the use of local techniques and implementation of policy instruments

will be key to help achieving the conditional target and maintaining the sustainable landscapes.
(1 USD -= 1340.8 MMK on 24 Dec 202056

3.3.2.3 Data and Information Collection Systems for the FOLU Sector

Myanmar is developing a National Forest Monitoring System (NFMS)®’ which consist of a
satellite-based land monitoring system (SLMS) and a national forest inventory (NFI). The NFMS
is the primary information system used to produce relevant data for UNFCCC reporting (GHG
inventory, safeguard reports), the definition and eventual adaptation of reference levels for REDD+
and the information necessary for independent verification. As such, the NFMS will provide all
information necessary to measure the progress of achievement of targets will be

%5 http://www.myanmar-redd.org/warsaw-framework/nsap/read-the-nsap
%6 https://forex.com.gov.mm/index.php/fxrate
57 UNREDD, MONREC (2015), Development of a National Forest Monitoring System for Myanmar.
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presented under REDD+ implementation. For the land-use and land-use change sector, data and
information necessary to report on the NDC will be derived from the GHG Inventory.

Under the conditional scenario, the MRV capacities for REDD+ will be further enhanced through
a functional fully national scale National Forest Inventory and efficient satellite-based forest
degradation/ restoration monitoring tools be developed for tracking carbon flux changes on forest
areas remaining forests.

For policies and measures targeting reduction of fuel consumption and deforestation, data and
information collection will focus on quantities of forest-derived products, biomass quantities and
their energy equivalents. To further expand data coverage of this data and information gathering
exercise and to improve the overall quality of the collection systems (including data collection
relevant to measuring impacts on climate change adaptation), additional climate finance is needed.

The CBIT project will be utilized to develop the necessary tools and guidelines to track the progress
on targets across all sectors, incorporating the data produced by the NFMS, and to enable these to
be reported to the UNFCCC by Myanmar’s Environmental Conservation Department.

3.4. Programs with Measurable Mitigation Co-Benefits

3.4.1. Fuel Efficient Stoves

According to the national census data, upwards of 80% of the national population uses fuelwood
and charcoal as a primary means of cooking food. Since submitting its INDC, the Government of
Myanmar has promoted the use of improved fuelwood cook-stoves to reduce forest degradation
and GHG emissions from unsustainable fuelwood use.

The emission reduction contributions (Table 13) to Myanmar’s NDCs from each program will be
as follows:

e DZGD Program: 0.227 MtCOze (10%) will contribute to Myanmar’s NDC targets, while
the remaining (90%) emissions will be transferred to CCC, Korea under carbon trading
(Article 6).

e DoA Program:1.264 MtCO.e (20%) will contribute to Myanmar’s NDC targets, while the
remaining (80%) emissions reductions will be transferred to CCC, Korea under a carbon
trading agreement.

An initial estimate of total emissions reductions, achievable from the two programs based on a
leakage factor of 5% and an emissions reductions/stove/year of 0.6 tCO2e gives a total emission
reduction of around 5.99 MtCOze.

Table 13. Total emissions reduced by Fuel Efficient Cook Stoves by 2030%,

Program Year # Stoves Emission Stove Annual Lifetime To CCC To DoA/ Remarks
(Units) Reduced/unit  Lifespan Emission Emission (tCO4e) DZGD
(tCOelyr)® (Years) Reduced reduced (tCO2e)
(tCO,elyr) (tCOye)
DZGD (A1) 2019-2020 146,479 0.6 1 87,887 87,887 87,887  100% to MM
% MONREC
5 MOALI

60 Myanmar is in the process of having submitted an fNRB (fractional Non-renewable Biomass) to the UNFCCC. If the new
value of the fNRB is approved, the emissions per stove is subject to change.

60 The Emissions Reduction per stove is derived from the registered CDM project of Myanmar. Component project activity
design document form (Version 09.0)
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DZGD (A1) 2021-2030 125,000 0.6 1 75,000 75,000 75,000  100% to MM
DZGD/CCC (E-Free) 2018-2023 540,000 0.6 2 324,000 648,000 583,200 64,800 10% to MM
Sub- Total DZGD 811,479 0.6 486,887 810,887 583,200 227,687
DOA/CCC(E-Free) 2019-2020 711,000 0.6 2 426,600 853,200 682,560 170,640 20% to MM
DOA/CCC (E-Free) 2019-2020 153,000 0.6 2 91,800 183,600 146,880 36,720 20% to MM
DOA/CCC (E-Free) 2020-2024 3,456,000 0.6 2 2,073,600 | 4,147,200 3,317,760 829,440  20% to MM
Sub- Total DoA 4,320,000 0.6 2 2,592,000 | 5,184,000 4,147,400 1,036,800
Total 5,131,479 3,078,887 | 5,994,887 4,730,400 1,264,487
Total emission reduced from 2021-2030 (tCO.€) 5,994,887

These calculations represent initial estimated values that will be further revised and validated based
on a Program of Activities (POA); monitoring, reporting and verifications conducted in consultation
with CCC and in-line with Article 6; and its rules. During implementation, data and information
on the baseline and performance of the cook-stoves will be continually monitored. This will include
collection of information on:

a) Number of cook-stoves distributed each year, and cumulatively over the implementation
period;

b) Percentage of continued use of these cook-stoves;

c) Lifetimes of the cookstoves;

d) Retrofits or other modifications made to the cook-stoves;

e) Performance of the cookstoves.

3.4.2. Liquefied Petroleum Gas (LPG) Program

In addition to the Fuel-Efficient Stoves, another approach to reduce emissions from fuelwood and
charcoal is to promote use of LPG for households that can afford to do so. Cooking with LPG saves
time needed for fuelwood collection and cooking, and reduces health impacts (respiratory disease,
eye disease) associated with inefficient combustion of fuelwood and charcoal within the home. The
demand for LPG has grown in Myanmar as shown by the statistics of 2019, and the government
will work with LPG businesses to address barriers to adoption. Myanmar proposes to slowly expand
its LPG program and NDC targets over time and subsidies may be considered to reduce costs and
increase fuel substitution by poor communities.

The government has set an unconditional target to support the replacement of traditional fuel wood
cooking (assuming an average annual household consumption of 2760 kg/HH) by LPG-based
cooking technologies across the 1 million households, offering a potential emission reduction of
14.94 million tCO; (Table 14) Based on existing household adoption of electricity-based cooking
technologies in Myanmar, it is expected that users will continue to use fuelwood in addition to the
LPG, and may achieve a similar 48% reduction of annual fuel wood consumption (reducing
consumption to 1324.8kg/HH). (See Methods and Assumptions)

Table 14. Annual Total emissions avoided through LPG displacement of Fuelwood cooking (2021-2030)
Unit ___z 2022 2023 2024 2025 2026 2027 2028 2029 2030 _TOTAL

__Households (thousands) HH_ 685 720 755 790 825 860 _ 895 930 _ 965 __ 1,000 _ 1,000
Annual Fuelwood tCO.e/HH 4.82

CEmissions/Housenold
Total Fuel wood Emissions MtCO,e 330 347 364 381 398 415 431 448 465 4.82 40.61

CBASRIING) e
Annual LPG tCO.e/HH 0.53

CEmissions/Housenold e
Total LPG Emissions MtCO2e 037 039 041 042 044 046 048 050 0.52 0.54 452

PrOjeCted B IONS) e
Annual Fuel wood MtCO,e 251

emissions/HH post LPG
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Total Fuel wood emissions MtCO.e 172 181 190 198 207 216 225 233 242 251 21.15
post LPG distribution (52% of

BAU)

Total Emission Avoided MtCO.e 121 128 134 140 146 152 159 165 171 177 14.94
Reduced

3.4.3. Micro-Grids and Off-Grid Rural Electrification

Rural electrification is a key demand in Myanmar as only 50% of the population has electricity. In
the absence of renewable electricity, people in rural areas use diesel generators. Off-grid mini-
grids will be located at a distance of at least 10 miles from the national grid.

Under the current update of the ongoing National Electrification Project (NEP- 2016-2021), off-
grid program managed by the Department of Rural Development has set targets to increase access
to solar home systems and for establishment of mini-grids (Table 15).

Table 15. Solar home system and mini-grid targets under NEP®2

Fiscal Year Solar Home System Mini-Grid Total Remark
Village Household Village Household Village Household

2016-2017 2708 141465 10 1503 2718 142968  Complete

2017-2018 1559 87801 35 6868 1594 94669  Complete

2018-2019 2801 115583 41 10296 2842 125879  Complete

2019-2020 1378 58918 36 12046 1414 70964 Ongoing

2020-2021 355 25000 100 10000 455 35000 Plan

8841 428767 222 40713 9023 469480

To support implementation of the NEP, assistance is being received (2016-2021) from KfW and
GIZ worth 13.87 million Euros, AICS Italy (2019-2023) worth 30 million Euros, and through
results-based financing from the World Bank worth US$ 3.45million (2018-2021) targeting a rural
population of 6 million people in the rural areas of Myanmar. In addition, the country has applied
for a soft-loan of US$90 million for solar mini-grid rural electrification. It should be noted that
DRD also has plans to start a Result Based Financing Program for mini-grid development funded
by the World Bank and to reduce SHS installations under NEP starting from 2019-2020 Fiscal
Year.

As of 2019-2020, the off-grid electrification project had contributed to installing 166.4MW which
included 44.41MW of renewable energy mini-grids helping to avoid of 0.0564 million tCO.e/year,
and a total 0.564 million tCO-e avoided from 2021-2031 under BAU (Table 16). However, since
the rural electrification projects are demand based, Myanmar will report the total energy and
emissions reduced/avoided based on the actual results.

Having met the INDC objective of reaching 1.8m people (30% of the target rural off-grid
population), Myanmar set addition unconditional and conditional NDC objectives to reach the
remaining target populations as follows (Table 16):

< NDC Unconditional Target: Under the NDC, in addition to the 30% INDC target
achieved, 15% of the total rural off-grid rural population (0.9 million) will gain access to
renewable energy sources through Off-Grid Rural Electrification by 2030, resulting in an
additional GHG emissions reduction of 0.155 million tCO2e emissions by 2030. Taking
both the existing INDC implementation mini-grids and the NDC mini-grid contributions
into account, the NDC unconditional target would result in a total GHG emissions reduction
of 0.719 million tCO-e emissions by 2030.

« NDC Conditional Target: Under this NDC, 15% addition to the Unconditional Target a
total of 30% of the off-grid rural population will gain access to renewable energy sources

62 NEP
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through Off-Grid Rural Electrification by 2030, resulting in additional GHG emissions
reduction of 0.310 million tCO2e emissions by 2030. Taking both the existing INDC
implementation mini-grids and the NDC mini-grid contributions into account, NDC
conditional target would result will result in a total GHG emissions reduction of 0.874
million tCO2e emissions by 2030.

To meet the conditional targets, the DRD will need international financial assistance of USD 20
million per year co-financed with domestic resources of USD 9 million/year to fund
implementation and capacity building needs. Myanmar is also interested in understanding and
developing NEP projects under Article 6 for up-scaling programs.

Myanmar is currently developing small-scale electricity enterprise guidelines to integrate micro-
grids to the grids. It nonetheless needs both technical and financial assistance to enhance rural
electrification under a NEP- Phase 2 project. DRD is also interested to learn more about
technologies like biomass gasifiers and mini-hydro.
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Table 16. Conditional target for emission reduction through micro and mini-grids using Renewable

Energy®

| 2021 [ 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | TOTAL
BAU INDC Target (total 30% off-grid rural population; Solar Capacity Factor = 25%)
BAU (INDC) RE (MW) 44.41 44.41 44.41 44.41 44.41 44.41 44.41 44.41 44.41 44.41 44.4
Baseline Diesel Energy (MWh) 97,258 97,258 97,258 97,258 97,258 97,258 97,258 97,258 97,258 97,258 972,579.0
Conversion Factor to TI/MWh 0.0036
Energy (TJ) 350 | 350 [ 380 [ 30 [ 380 [ 35 [ 350 [ 35 [ 30 [ 350 [ 35013
Emissions Factor (diesel) - IPCC- (tCO,e/TJ) 741
Efficiency of Diesel generators (ADB- grid
connected combined cycle) 46%
Total Emissions from Diesel (tCO.e) 56,401 56,401 56,401 56,401 56,401 56,401 56,401 56,401 56,401 56,401 564,011.2
Total population (millions) 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.8
RE Total Annual Electricity (MWh) 97,258 97,258 97,258 97,258 97,258 97,258 97,258 97,258 97,258 97,258 972,579.0
Total Emission Avoided by RE (tCO,e) 56,401 56,401 56,401 56,401 56,401 56,401 56,401 56,401 56,401 56,401 564,011.2
NDC Unconditional Target (15% off-grid rural population in addition to BAU; Solar Capacity Factor = 25%)
RE variable baseline unconditional (MW) 46.6 48.9 51.1 53.3 55.5 57.7 60.0 62.2 64.4 66.6 66.6
Baseline Diesel Energy: MWh 102,120 106,982 111,843 116,705 121,567 126,429 131,291 136,152 141,014 145,876 1,239,978.0
Conversion to TI/MWh 0.0036
Energy (TJ) 368 | 38 | 403 [ 420 | 438 [ 455 | 473 [ 490 | 508 [ 525 | 5252
Emissions Factor (diesel) - IPCC- (tCO,e/TJ) 74.1
Efficiency of Diesel generators (ADB- grid
connected combined cycle) 46%
Total Emissions from Diesel (tCO,¢) 59,220.55 | 62,039.97 | 64,859.39 | 67,678.81 | 70,498.23 | 73,317.65 | 76,137.07 | 78,956.49 | 81,775.92 | 84,595.34 | 719,0794
Total population (millions) 1.89 1.98 2.07 2.16 2.25 2.34 2.43 2.52 2.61 2.70 2.7
RE Unconditional = Annual Energy (MW): 2.2 44 6.7 8.9 11.1 13.3 15.5 17.8 20.0 22.2 22.2
RE Total Annual Electricity (MWh) 102,120 106,982 111,843 116,705 121,567 126,429 131,291 136,152 141,014 145,876 1,239,978.0
Total Emissions Avoided by RE (tCO2¢) 59,221 62,040 64,859 67,679 70,498 73,318 76,137 78,956 81,776 84,595 719,0794
NDC Conditional Target (30% off-grid rural population in addition to BAU; Solar Capacity Factor = 25%)
RE variable baseline conditional (MW): 48.9 53.3 57.7 62.2 66.6 711 755 79.9 84.4 88.8 88.8
Baseline Diesel Energy: MWh 106,982 116,705 126,429 136,152 145,876 155,600 165,323 175,047 184,770 194,494 1,507,377.0
Conversion to TI/MWh 0.0036
Energy (TJ) 385 | 420 [ 455 | 490 [ 525 | 560 | 595 | 630 | 665 | 700 | 54266
Emission Factor (diesel) — IPCC (tCO.e/TJ) 74.1
Efficiency of Diesel generators (ADB- grid
connected combined cycle) 46%
Total Emissions from Diesel (tCO,¢) 62,040 67,679 73,318 78,956 84,595 90,234 95,873 101,512 107,151 112,790 874,147.6
Total population (millions) 1.98 2.16 2.34 2.52 2.70 2.88 3.06 3.24 3.42 3.60 3.6
RE Conditional = Annual Energy (MW): 4.4 8.9 13.3 17.8 22.2 26.6 31.1 35.5 40.0 44.4 44.4
RE Total Annual Electricity (MWh) 106,982 116,705 126,429 136,152 145,876 155,600 165,323 175,047 184,770 194,494 1,507,377.0
Total Emissions Avoided by RE (tCO2¢) 62,040 67,679 73,318 78,956 84,595 90,234 95,873 101,512 107,151 112,790 874,147.6
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3.4.4 Energy Efficiency

In the INDC, the Department of Industry, within Ministry of Planning, Finance and Industry
(MOPFI) set a target to achieve a cumulative energy consumption reduction of 20% by 2030 upon
baseline data year 2012. Drawing on the recommendations developed in the National Energy
Efficiency and Conservation Policy, Strategy and Roadmap for Myanmar (2015)%, a set of
quantifiable targets have been adopted by MOPFI for inclusion in this NDC.%

Based on the 2012 national baseline energy consumption estimated at 8,254 GWh, within this
overall target, Myanmar will aim to improve energy efficiency by 2030 for the following sectors:
6.63% energy reduction in the industrial sector; 4% reduction in the commercial sector; 7.80%
energy reduction in the residential sector and 1.36% in other sectors. To achieve this, Myanmar
will progressively improve energy efficiency by reaching 16% in aggregate by 2025 and 20% by
2030. If fully implemented, these measures will be expected to result in a total energy savings of
520.26 GWh in 2030 equivalent to 133,187tCOze as shown in Table 17.
67 68

Table 17. Cumulative emissions avoided through Energy Efficiency actions (2020-2030)%,%",

Unit 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Cumulative

Energy Savings® GWh 307.39 33160 355.81 380.01 40422 42843 446.80 465.16 483.53 501.89 520.26
Cumulative

Energy Efficiency

Target % 12% 12.8% 13.6% 144% 15.2% 16% 16.8% 17.6% 18.4% 19.2% 20%
Emission kactor™ t(é\(/)vzﬁ/ 256 256 256 256 256 256 256 256 256 256 256
Cumulative Million

emission reduced tCOe 0.079 0.085  0.091 0.097 0.103 0.110 0.114 0.119 0.124 0.128 0.133

To meet these targets MOPFI will develop Energy Conservation Guidelines and recruit and train
Energy Managers and Energy Auditors to implement Minimum Energy Performance Standards
and a Standards and Labelling Program to increase energy efficiency in the residential and
commercial sectors. MOPFI is currently implementing an Industrial Energy Efficiency Program
financed by the GEF'%, and in developing an Energy Efficiency Financing Strategy with support
from the UK-FCDO.

In line with the key activities recommended within the Energy Efficiency Roadmap, the Ministry
of Construction, Department of Urban Housing and Development (MOC-DUHD) and MOPFI
have also developed a Myanmar National Building Code (MNBC) including a chapter concerning
Green Building measures. In order to strengthen energy efficiency and urban resilience, together
with MONREC ECD, DUHD is proposing the implementation of this code through the
development of climate-region specific implementation guidelines that focus on energy efficiency,
natural cooling and climate resilient construction.

Financial support for this will be requested from international donors. Key areas of capacity
development needs will be data collection and analysis of Energy Consumption, and design of

64 https://www.adb.org/sites/default/files/project-documents/46389/46389-001-tacr-en.pdf

8 It should be noted that this analysis is somewhat dated and it draws heavily from best practices in neighboring countries, so
further investments will be needed to update these assessments, recommendations, and that estimates of the baselines and
targets may need to be revised in the future.

5 INDC (2015)

67 MOPFI

6 |PCC2006 guidelines

5 National Energy Efficiency and Conservation, Policy, Strategy and Roadmap for Myanmar 2015; page 40

0 National Energy Efficiency and Conservation, Policy, Strategy and Roadmap for Myanmar 2015; page 45

1 https://open.unido.org/projects/MM/projects/130042
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Database Systems for monitoring, reporting, verification and evaluation. Please see Annex for
more information on energy efficiency measures to be undertaken.

3.5. Myanmar’s consolidated NDC Mitigation commitments

Herewith, Myanmar presents its consolidated mitigation contributions for the NDC (Table 18). As
can be seen below, of the sectors for which Myanmar is reporting within the NDC, the
overwhelming source of change in Myanmar’s progress for reducing its national GHG emissions
comes from the Forestry Sector. As an aspirational conditional target, Myanmar is set to achieve
net emission reductions of 50% by 2030 and net-zero emissions from forestry and other land use
(FOLU) by 2040.

Nevertheless, taking into consideration future intentions to develop economy-wide targets, and
reporting for other gasses than CO: in the future. Therefore, Myanmar is pleased to provide
quantifiable targets for the efforts being undertaken to avoid emissions and/or promote further
carbon sequestration in a number of additional sectors including fuel-efficient cookstoves, LFG
cookstove substitution, rural electrification mini-grid development and energy efficiency.

In summary, Myanmar’s unconditional targets for Total Emissions Avoided/Reduced over the
period 2021-2030 will amount to 244,525,968 tCO2e. If Myanmar receives sufficient and timely
technical and financial support from the international community, the government aims to be able
to achieve a conditional target for Total Emissions Avoided/Reduced over the period 2021-2030
of 413,285,368 tCO2e. In addition, Myanmar is currently exploring Article 6 carbon trading
through fuel efficient cookstove distribution programs of 4,730,400 tCOze.

Table 18. Myanmar’s Consolidated GHG Mitigation targets by 2030 - Conditional and Unconditional 2

Potential
Conditional Targets Unconditional Targets for Carbon
Trading
. Total . .
Conditional o Unconditional | Total Emissions
Target BAU Target Em'S.S'OnS Target Avoided/ .
No Sector : Emissions e Avoided/ . Article 6
Period MtCOse Emission Reduced Emissions Reduced
MtCO.e MtCO,e MtCO.e MtCO.e
1 Energy By 2030 297.01 152.98 144.04 191.77 105.24
2 AFOLU
Not
2.1 | Agriculture By 2030 Calculated - 10.40 - -
2.2 | FOLU By 2030 504.56" 247.99 256.57 380.94 123.62
Fuel Efficient
3 Stoves By 2030 5.99 - 1.26 - - 4.73
4 Mini-grids By 2030 0.56 0.87 0. 87 0.72 0.72
LPG replace
5 Trad. stoves By 2030 40.61 25.67 14.94
Energy
6 Efficiency By 2030 0.13 - -
TOTAL 413.29 244,53 4,73

3.6. Other Sectors with Mitigation Benefits

In addition to the commitments mentioned above, Myanmar has identified a selection of projects
mentioned below where the implementation will have mitigation co-benefits that could contribute
to the current submission of the NDC or set the platform and basis of learning for the next iteration
of the NDC.

2 MONREC
73 FOLU BAU Net emissions = 538.075-33.513= 504.56million tCO2e
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3.6.1. Integrated Transport Planning

Myanmar is interested in exploring future mitigation actions in the various transport sectors,
including understanding mitigation potential, creating required databases (e.g. monitoring,
reporting and verification) and informing policy reform to meet future climate mitigation targets.
Currently, with limited capacities, no transport mitigation commitments are made in this NDC.
However, with support from both developed and developing countries, Myanmar would examine
how the transport sector could fit into both Article 6 activities and/or commitments in a future
NDC.

Potential transport sector outcomes would be based on the initiation of work in the coming years
and support received. Myanmar also lacks a national government framework that guides intra-
urban transport. A Regional and Urban Development Planning and Intra-Urban Transport law
could include transport related policy tools that would guide low carbon, transport-oriented
development, which also contributes to the development of compact, sustainable cities.

Investment in traditional public transport infrastructure can be beneficial for reducing GHG
emissions, but also for preventing negative health outcomes that can result from poor air quality.
Worldwide ambient air pollution accounts for up to 29% of all deaths from lung cancer and 43 %
of chronic obstructive pulmonary disease, due to the burning of fossil fuels in cars, trucks, and
various industrial activities sited in cities. Integrated transport measures must be developed in order
to reduce this, including increased use of public transport. This is possible through Bust Rapid
Transit (BRT) and Mass Rapid Transit (MRT) development as well as through the use of E-
vehicles (EVs).

In urban environments especially, improvements falling under the umbrella term of “sustainable
mobility” — which includes public transport, walking, and cycling — contribute to both
environmental and public health outcomes. There is a clear connection between the increase of car
use, and non-communicable diseases related to obesity. City design must encourage walking,
cycling, and other forms of “active” transport through features such as bus lanes, bike lanes, and
pedestrian-centered streetscape improvements as part of an overall city transport strategy.

3.6.2. Road Transport

Road transport in Myanmar currently depends on fossil fuels. Consistent with the commitment of
developed and developing counties to end the use of fossil fuel vehicles by 2035 or earlier,
Myanmar is interested in introducing EVs for both personal use and (MRT). Allied to this would
be a slow phase-out of old, highly inefficient vehicles. Myanmar has already phased-out over
200,000 old, highly inefficient vehicles’™.

While no policies currently exist to phase out fossil fuel vehicles, incentives for EVs include tax
exemptions on import registration fees. Electric motorcycles are also allowed on Myanmar roads’.

At present, reconditioned vehicles up to 3 years old can be imported. Finally, only new vehicles
that meet Euro 4 standards will be allowed in Myanmar. Emissions testing of new private vehicles
takes place three years after registration, whereas commercial vehicles have to be tested annually.
However, emissions testing facilities are limited. Of the 55 national Road Transport Offices only
20 have multi-testing systems, of which one is a mobile system, while 8 only have exhaust
emissions testing systems.

Based on how markets for EVs progress, Myanmar will develop both infrastructure and policies to
further support the sector under bilateral partnerships or public-private partnerships. MRT

74 Source: Road Transportation Department, MOTC
75 Source: Road Transportation Department, MOTC
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projects, either private sector or public-private sector partnerships, and light commercial vehicles
including vehicles for personal use, will be highly encouraged. In coordination with the Vehicle
Import Steering Committee and under the guidance of the MOPFI, vehicle standards will also be
developed to ensure the country has a recycling system in place’®. Similarly, Myanmar’s Road
Transport Administration Department would also like to develop projects with the private sector to
improve and increase vehicle testing systems and work with CSOs on vehicle efficiency and
standards to decrease fossil fuel consumption. Myanmar thus seeks international technical and
financial assistance with grants and concessional loans to engage accordingly.

3.6.3. Railways

Myanmar’s railway transport dates back to 1877. However, owing to the slow development of the
economy, even after 143 years railway transport has not made spectacular growth. Old diesel
locomotive engines continue to be used, with diesel consumptions around 900,000 gallons a
month. Myanmar is in the process of upgrading its existing network of 6100 km, including
expanding railway lines across the country. Current upgrades will use electric-diesel hybrid
locomotives which are 50% more efficient than existing locomotives, and so use less fossil fuel.

The railway network will play a key role in Urban MRT in Myanmar as more trains will be
introduced. High speed trains and monorails are also planned to depend on feasibility studies and
ensuring social and environmental standards are met, including designing wildlife friendly
infrastructure.

Myanmar thus seeks international technical and financial assistance in combinations of grants and
concessional loans to develop the railway sector. It hopes for further bilateral discussions with
assisting parties to make the railway sector a part of its low carbon development growth strategy
to contribute to its climate commitments by reducing emissions. Some bilateral agreements have
been signed to initiate feasibility studies, build up necessary infrastructure and bring new
technologies. However, this will need to be scaled up in the coming years in coordination with
other sectors like electricity, forestry, and agriculture, as well as various stakeholders.

3.6.4. Maritime

Myanmar has a coastline of 1,300 miles and inland navigational waterways of 2,000 miles. The
sector is rapidly growing with annual fossil fuel consumption shown in (Table 19) as well as
emissions.

Table 19. Average Annual Volume of Fossil fuel used in Maritime Sector”

Vessel No. Gross Fuel (IPCC 2006 vol. 2
Tonnage (MT) Table 3.5.2) COz¢
Metric Tons
Coastal 674 378098 37,534 119,596
Inland 2421 277596 68,953 219,705
Total 3095 655694 106,487 339,301

The Department of Marine Administration (DMA) has outlined the following project objectives
to reduce fossil fuel consumption and facilitate development of Myanmar’s future NDCs targeting
actions associated with GHG emissions reductions in the Inland Marine Sector and for development
of a Green Ship Strategy (see Annex V).

"€ Source: RTD, MOTC
" Department of Marine Administration, MoTC
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3.6.5. Aviation

Similar to the Marine sector, the growing aviation sector means Myanmar is interested in enhancing
its capacities to engage with the aviation sector (the International Civil Aviation Organisation)
regarding climate change, specifically the Carbon Offsetting and Reduction Scheme in International
Aviation. Engagement will result in better understanding developments in the sector. Hence,
Myanmar seeks international technical and financial assistance for public and/or public-private
sector engagements in the Aviation sector as a part of its NDC.

3.6.6. Green Cities Planning

With regard to the National Spatial Development Framework Plan (2014), Department of Urban
Housing and Development (DUHD) under the Ministry of Construction has been developing
conceptual town development plans. These development plans are mainstreaming climate change,
guided by the Guidelines for Urban Planning’®.

To increase mitigation co-benefits in this sector, Myanmar will need international support for
institutional strengthening, technical assistance and capacity building. For example, to build key
GIS capacities, support is needed for Myanmar’s Resilient Cities Development plans by
strengthening the Urban Research and Development Institute, established in 2012.

The Green Climate Fund is supporting the development of a pipeline of low carbon and climate
resilient projects in Myanmar through a Readiness grant that was awarded to MONREC’s
Environmental Conservation Department in 2018. These projects will focus on demonstrating
scalable best-practice approaches for Myanmar’s secondary cities. This represents a significant
opportunity for reducing GHG emissions in the process of achieving Myanmar’s infrastructure
growth needs as well as increasing the resilience of these cities to effects of climate change, as
highlighted in section 4.2.3.1.

In some city types that are experiencing rapid industrial growth such as Bago, projects target
opportunities to enhance energy use efficiencies and manage growing energy demand through
projects supporting as improved transport planning or on the use of rooftop solar in Industrial
areas. In cities such as Taunggyi or Pathein that have greater need for support in basic service
delivery, the project pipeline will focus more on supporting integrated solid waste planning, flood
management, or passive urban cooling through increased urban tree planting and building retrofits.
These approaches will draw upon good urban practices for small and medium sized cities from
around the region.

In order to achieve the mitigation actions highlighted above Myanmar’s towns, cities as well as
States and Regional governments will require international assistance to build capacity across all
relevant agencies in order to strengthen and build coordination assessment of key vulnerabilities
and in development of urban planning frameworks and governance institutions. A variety of
revenue generation opportunities may be explored to support implementation of low carbon and
resilient infrastructure service delivery.

4. Adaptation, and Loss and Damage

Given the high vulnerability of Myanmar, adaptation actions will be a key priority of Myanmar’s
NDC. Myanmar will initiate the process of its National Adaptation Plans and aims to build

& prepared by the Myanmar Climate Change Alliance (MCCA), UN- Habitat, Institute of Housing and Urban Development
Studies, Netherlands

32



resilience of all its vulnerable communities and ecosystems identifying and promoting the right
community-based and ecosystems-based adaptation measures taking a sectoral approach. The key
sectors as identified in the Myanmar Climate Change Strategy to build Myanmar’s socio-economic
resilience are agriculture, natural resources, health, disaster risks, urban planning. And education,
training and research will also be a key pillar to enhance local capacities and knowledge to
understand and deal with the impacts of climate change. The Myanmar Climate Change Master
Plan (MCCMP) (2018-2030)"° provides the overarching framework action areas to be developed
in order to enable the achievement of sector-specific outcomes covering priority sectors nation-
wide.

4.1. Action Areas

To increase adaptive capacity and maximize opportunities from low-carbon development in a way
that achieves the objectives highlighted in 7.1.3, Myanmar needs to make key improvements to
realize the following enabling conditions under six broad action areas:

1. Policy: A climate-responsive policy environment that integrates climate- smart initiatives
into sectoral and development policies and plans and provides the knowledge to achieve
this.

2. Institutions: Operational institutional arrangements and a coordination mechanism that
monitors progress towards achieving objectives and enables an inclusive and effective
approach to identifying and implementing climate- smart investments in priority sectors.

3. Finance: Enabling financial environment and mechanisms that mobilize and allocate
resources so that sectors can access and channelize climate finance opportunities for
inclusive investment in climate-resilient and low-carbon development.

4. Capacity and technology: Increased access to adequate capacity and technology across
sectors and actors that enable the delivery of climate- smart responses.

5. Awareness: Building awareness and capacities at all levels of society to enable climate-
smart decision making.

6. Partnerships: Functional multi-stakeholder partnerships between public, private and civil
society sectors across local, national, and international levels that support and promote
investment in and implementation of climate- smart initiatives.

4.2. Priority Sectors and Outcomes for Adaptation

As highlighted in the problem statement, all the sectors that are crucial for Myanmar's continued
development are also highly vulnerable to the adverse effects of climate change. Climate change
considerations are currently limitedly integrated into sectoral development in a way that aligns
with the pathways described above and responds to the action areas necessary to enable change
along the desired development pathways.

Five out of the six priority sectors were identified for adaptation through the formulation process
of the Myanmar Climate Change Strategy (MCCS):

a) Climate-smart agriculture, fisheries, and livestock for food security

b) Sustainable management of natural resources for healthy ecosystems

¢) Resilient, inclusive, and sustainable cities and towns where people can live and thrive
d) Climate risk Management for people’s health and well being

e) Education, science, and technology for a resilient society.

& https://unhabitat.org.mm/publications/myanmar-climate-change-master-plan-2018-2030-eng-mya/
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If Myanmar is to reach its long-term desired goal of achieving climate-resilient development and
pursuing a low-carbon development pathway to support inclusive and sustainable development, it
must generate the following six sectoral outcomes, which encapsulate these changes.

4.2.1. Climate-Smart Agriculture, Fisheries and Livestock for Food Security

Agriculture, fisheries, and livestock provide food security for many in Myanmar. They are the
principal source of livelihoods, while being very vulnerable to slow-onset changes in climate and
extreme weather events. Myanmar needs to maintain productivity and promote growth of
agricultural and food systems, for example, by applying new technologies and modifying existing
ones to enable the adoption of climate-smart agriculture that can withstand changes in climate and
contribute to GHG emissions reductions. The sector must integrate climate change into its policies
and plans to strategize actions on climate-smart farming systems and improve the adaptive capacity
of smallholder, marginalized and landless households based on best assessments of future climate
patterns and water resource availability.

The Government of Myanmar has developed the Myanmar Climate Smart Agriculture Strategy
20158 which envisions Myanmar as a climate-resilient, with food, water and nutrition secure
country by 2030. This strategy promotes a globally competitive highly productive agriculture sector
(highly productive sector through climate-smart agricultural practices) that will result in a higher
standard of living in the country, especially in the rural areas.

A Technology Needs Assessment (TNA) has prioritized the assessment of two sectors namely:
agriculture and water resources management. Under these two sectors, Myanmar will support the
development and uptake of Climate Smart Villages (CSV), organic farming technologies, solar-
powered drip irrigation systems and rainwater harvesting, etc. Supplementary information on on-
going projects under implementation to support climate resilience in general is provided in Annex
V11, while specific projects relating to agroforestry are provided in Annex II.

4.2.1.1 Assessment of Loss and Damage: Agriculture, Fisheries, Livestock

A draft ADB study that employs probabilistic risk modelling to estimate current and expected
annual economic damages from cyclones, floods and winds indicates that that agriculture, livestock
and fisheries sector are significantly impacted by climate-associated extreme weather events and
that these economic costs will increase in the future under a business-as-usual scenario.®!

Agricultural crops currently experience the greatest number of losses and damages from coastal
flooding and winds with Annual Economic Damages (AED) estimated at MMK 114.5 billion (USD
0.0854 billion), and MMK 80.5 billion (USD 0.06 billion) respectively). Fisheries and agriculture
currently face similar levels of loss from riverine flooding with Annual Economic Damages (AED)
estimated at MMK 60.8 billion (USD 0.0453 billion), and MMK 57.4 billion (USD 0.0428 billion)
respectively). Livestock are most affected by coastal storm surge with an Annual Economic
Damage (AED) estimated at MMK 60.8 billion or USD 0.0453 billion). Within the agriculture
sector, losses are particularly heavy for paddy rice production, but also notable for several
agroforestry crops (i.e. coconut and banana). Supplementary information documenting the
Myanmar’s vulnerability to climate-associated disasters and on loss and damage is provided in
Annex VI. (1 USD -= 1340.8 MMK on 24 Dec 2020%)

8 https://ccafs.cgiar.org/publications/myanmar-climate-smart-agriculture-strategy#. XnhEfxMzaqQ

81 ADB (unpub.), “Advancing Disaster Risk Informed Development in Myanmar”. TA-Strengthening Climate and Disaster
Resilience of Myanmar Communities.

82 https://forex.cbm.gov.mm/index.php/fxrate
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4.2.1.2 Prioritization of Adaptation Actions: Agriculture, Fisheries, Livestock

Myanmar’s Climate Change Strategy aims to support all necessary actions to “achieve climate-
resilient productivity and climate-smart responses in the agriculture, fisheries and livestock sectors
to support food security and livelihood strategies while also promoting resource-efficient and low-
carbon practices” as a sectoral outcome. Furthermore, in order to support the adaptation strategy
interventions that are appropriate and adapted to the local environmental, economic and social
contexts, these responses should involve integrated technology, policy and financial solutions. This
is outlined as follows:

1. The agriculture, fisheries and livestock sectors have integrated climate change into their
relevant policies, planning and budgeting procedures and have put these into practice,
taking into account gender and socially inclusive considerations.

2. The agriculture, fisheries and livestock sectors have adopted climate-resilient and
environmentally sound adaptation technologies and climate-smart management practices,
supported by international and domestic finance and best estimates of future climate
conditions.

3. Institutional coordination and multi-stakeholder engagement frameworks have been
established and support the implementation of climate-smart responses in the agricultural,
fisheries and livestock sectors, including innovative business models and gender-sensitive
approaches.

Myanmar has consulted with local stakeholders to identify and prioritize opportunities to enhance
adaptation actions in the agriculture sector in the development of numerous recently policy
documents (incl. MCCS, MCCMP, Agriculture Development Strategy (ADS), Technical Needs
Assessment (TNA) for Adaptation, the NDC, etc.) and with support from the Green Climate Fund,
is presently in the process of developing a National Adaptation Plan (NAP).

With international support, the Ministry of Agriculture, Livestock and Irrigation would like to
engage with local governments, CSOs, (Civil Society Organization) INGOs (International Non-
Governmental Organization), the private sector, CBOs, (Community Based Organizations),
Women’s groups, youth groups, national races, indigenous/ ethnic groups, national and
international experts, academia etc. on issues such as:

i) Interventions to promote climate and weather monitoring and knowledge sharing:

e Improving climate and weather information systems to all farmers and public, including
drought/ flood alerts as well as daily inputs for irrigation and other water management
possibilities.

e Establishing and strengthening a network on “Sharing Weather Conditions”.

e Establishing agricultural research facilities and demonstration plots at region and state level
on agriculture to better understand climate change impacts.

e Establishment of Climate Smart Agriculture Villages (CSV) to disseminate models for
sustainable agricultural/aquaculture/livestock production throughout Myanmar.

ii) Interventions to support adaptation of climate in line with Climate Smart Agriculture,
such as:

e Implementing conservation agriculture for integrated soil and water conservation e.g.,
contour systems and SALT (Sloping Agriculture and Land Technology), windbreak
plantations, aquaponics.

e Supporting people displaced due to conflict to improve climate resilient agricultural
practices.
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e Implementing System of Rice Intensification and improvement of Salinity tolerance and
Submergence tolerant rice varieties.

e Supporting farmers in Integrated Pest Management (IPM) promoting organic pesticides
use.

e Developing rules and regulations with government to control imported seeds quality and
distributing plant/seed varieties that help improve the soil quality.

e Developing and implementing crop insurance mechanisms and ensuring they are designed
to reflect ways of overcoming barriers to access and information of the most vulnerable.

e Creating a platform to exchange knowledge and share information on Agriculture and
communicate issues in relation to agriculture with related departments.

iii) Interventions to promote climate change adaptation through livelihood
diversification/growth, such as:
e Support development of community-based adaptation technologies such as paddy dryers,
solar dryer technology for high valued crops.
e Promotion of circular-economies technologies for reuse of agricultural residues and
livestock/aquaculture byproducts, such as bio-fertilizer and biochar production.
e Promotion of solar powered pumping/drip irrigation technologies in cash crop
production, plantations, and aquaculture.
e Implementing GAP (Good Agriculture Practices), GAqP (Good Aquaculture Practices),
and GAHP (Good Animal Husbandry Practices).
e Protecting and upgrading native agricultural varieties, and support for upgrading rainfed
agriculture technology.
e Building capacities of younger farmers and informing them re licensing procedures for
overseas export to enhance socio-economic resilience and discourage migration.

4.2.2. Sustainable Management of Natural Resources for Healthy Ecosystem

Within the environment and natural resources sector there are many ecosystem services which are
crucial to people's livelihoods and wellbeing. As communities are highly dependent on diverse and
functional ecosystem services, so such services must be enhanced and protected from unsustainable
exploitation. Also, robust ecosystem services enable communities to apply nature- based solutions
to climate change and/or ecosystem-based adaptations to build resilience to climate impacts and
enrich carbon sequestration.

Hence, Myanmar must engage in natural resource management that enhances the resilience of
biodiversity and ecosystem services to support social and economic development and deliver
carbon sequestration.

Three strategies which balance food security, livelihoods, natural resources, and biodiversity to
achieve these outcomes are:

1. Incorporating and enforcing climate change dimensions in environmental and natural
resource management policies, rules, and regulations, including gender considerations with
mitigation activities planned so they do not harm water and biodiversity systems.

2. Adopting environmentally sound technologies and good management practices to improve
and maintain forest, river, water, land and coastal ecosystems, health, and services.

3. Establishing a framework for institutional coordination and multi-stakeholder engagement
that supports access to finance and implementation of responses for health, environment,
and natural resource management.
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4.2.2.1 Prioritization of Adaptation Actions: Natural Resources

Myanmar has consulted with local stakeholders to identify and prioritize opportunities to enhance
adaptation actions in the natural resources sector in the development of numerous recently
elaborated policy documents (incl. MCCS (2019), MCCMP (2019), Conservation of Biodiversity
and Protected Areas Law (2018)%, National Biodiversity Strategy and Action Plan (2015-2020)
(NBSAP), Technical Needs Assessment (TNA) for Adaptation, National REDD+ Strategy, the
INDC, etc.) and is presently in the process of drafting a new Forestry Rules. Myanmar will also
develop a Natural Resource Management Strategy with support from the Green Climate Fund.

Myanmar’s Forest Department and Dry Zone Greening Department, in close coordination with
ECD, will seek opportunities to promote and implement nature-based solutions for climate change
risk reduction and adaptation in both marine and terrestrial landscapes. Myanmar’s coastal
ecosystems like mangroves, wetlands and corals and terrestrial ecosystems including dryland
ecosystems like dry forests and semi-evergreen and/or Dry Upper Mix Deciduous — DUMD forests,
are noted to be of particular for their diverse co-benefits for climate change mitigation, adaptation,
and biodiversity co-benefits. With international support, the Myanmar government would like to
engage with local governments, CSOs, INGOs, the private sector, CBOs, Women's’ group, youth
groups, national races, indigenous/ ethnic groups, national and international experts, academia, etc.
on issues such as:

i) Protection of Critical Watershed Hydrological Services, including actions like:

e Analyzing and sharing of actual water quantity that may be discharged from reservoirs.
Protecting and conserving natural waterholes, springs, spouts, and supporting water
purifying technology in remote villages of Myanmar.

Creating a knowledge platform and mechanism to share information

Protecting watersheds against climate change using nature-based solutions
Preserving traditional knowledge on water resource management.

Establishing community conserved watershed areas.

Establishing community based small reservoirs.

Designing and implementing rainwater harvesting.

Renovation and improvement in village ponds and tube wells (i.e., Central Dry Zone)
Building Flood resistant wells and lakes.

Maintaining and conserving water sources like lakes and identifying new lakes
Promoting community-based afforestation and reforestation ensuring these activities
protect and enhance water systems and endemic biodiversity.

ii) Protection of Environmental Quality to support health and livelihoods, including actions
like:

e Undertaking effective wastewater treatment.

e Demonstrating and encouraging domestic wastewater management bringing in recycling
capabilities for wastewater and solids use in agriculture and other water demand sectors.

e Protecting over consumption of groundwater but promoting other alternatives.

e Address overuse of inorganic fertilizers and poor waste management through support for
bio-composting and bio-charring.

8 GoM (2018), “The Conservation of Biodiversity and Protected Areas Law”. (The Pyidaungsu Hluttaw Law No 12/2018);
MONREC, Forestry Department;
(https://www.informea.org/sites/default/files/legislation/Conservation%200f%20Biodiversity%20and%20Protected%20Area
5%20Law%202018%20%28Translation%29.pdf)
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iii) Protection of Forests and the Ecosystem Services that support Livelihoods, including
actions like:

e Assessment of impacts of climate change on biodiversity and wildlife and taking necessary
adaptation measures.

e Mainstreaming climate change adaptation into protected areas management and
sustainable landscape management including marine ecosystems, MPA (marine Protected
Areas), and dryland ecosystem.

e Enhancing climate resilience of coastal communities through promotion of forest and
fisheries dependent livelihoods, support for innovative SMEs in sustainable value-addition,
and capacity-building for community-based natural resources management institutions.

e Understanding, developing, integrating, and implementing nature-based solutions to
climate change.

e Creating knowledge platforms, information dissemination, and stakeholder engagement
mechanisms to share information, related to the above.

iv) Noting the particular adaptation and mitigation benefits of Myanmar’s coastal
ecosystems.

The natural capital of Myanmar’s long coastline provides a particularly invaluable natural
infrastructure that is critical to both adaptation and mitigation of climate change. The mangroves,
sea grasses, mudflats, corals protect communities and major urban settlements from climate
induces storms, their ecosystem services support economically important agriculture and fisheries
sectors, and they have disproportionate impacts on achievement of the forestry sector’s NDC GHG
sequestration targets, with significant biodiversity co-benefits. In recognition of the importance for
inter-ministerial coordination in these regions, a National Coastal Resources Management Central
Committee (NCRMC) has been established under oversight of the Vice President to formulate
policy, strategy, laws, rules and regulations regarding Myanmar's vulnerable coastal resources.
Actions will include:

e Establishment of township, district, state/regional Coastal Resource Management
Committees, to design, oversee and implement technologies for flood disaster risk
reduction, for coastal adaptation actions and marine biodiversity conservation.

e Enhancing and expanding forestry areas, communicating its benefits, promoting
ecosystem-based adaptations.

e Increasing private and community-owned mangrove wind and wave breaks.

e Mainstreaming climate change adaptations in Marine Protected Areas (MPA) and
promoting nature-based solutions.

e Developing a coastal disaster defense/Green Belt through mangrove restoration and
rehabilitation of mangroves having mitigation co-benefits.

e Increasing PAs to enhance nature-based solutions to climate change.

e Identifying and developing opportunities for local communities to benefit from blue carbon
mitigation co-benefits.

e Conserving and protecting biodiversity, habitats, ecological hotspots and wildlife and
building their resilience against climate change.

e Establishment and support for coastal resource research centers to enhance knowledge
management.

e Integrating mangroves sustainable management, restoration and conservation into REDD+
Implementation in Myanmar

e International funding and technical support will be needed for Myanmar to implement
these ideas and identify further nature-based solutions to climate change.
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4.2.3. Resilient, inclusive, and sustainable cities and towns where people can
live, work and thrive

Cities and human settlements are now home to 29% of Myanmar’s population. With increasing
urbanization, more people are moving into unplanned settlements where they have poor quality
housing, poor land tenure security, a lack of access to proper water and sanitation, lack of access
to public transportation, and other depredations. Partly as a consequence of these limitation, they
are significantly more vulnerable to sudden and catastrophic climate induced flooding and coastal
storms as well as long onset climatic challenges such as heat stress.

The impacts of poorly planned urbanization affect all residents and businesses however, as service
providers and infrastructure are forced to serve populations that they were not designed for.
Therefore, the solutions to addressing many of the more urgent climatic challenges in cities are
closely coupled with improvements in urban planning, physical infrastructure, and the addressing
of service provision gaps. Many of these solutions can also have significant impacts in reducing
GHG emissions.

As described in the MCCP (2019), Myanmar must plan in a way so that “all township and city
dwellers, including the most vulnerable, are safe from increased risks of rapid- and slow- onset
natural disasters and live in sustainable, inclusive, low-carbon, climate-resilient towns’84,

4.2.3.1 Assessment of Loss and Damage: Resilient, inclusive, and sustainable cities

As yet, there is very limited information for the losses and damages on urban environment due to
climate change. Most of Myanmar’s cities are, however, exposed on an annual basis to a
combination of landslides and flooding during the monsoon months, and/or seasonal water
shortages, and peak temperatures due to urban heat islands in the summer months. Additionally,
climate-associated extreme events have exacerbated rural-urban and international migration trends,
providing ready a ready supply of labor in urban areas, but also overwhelming the infrastructure
and resulting in the development of large areas of informal settlements in Myanmar’s cities.

A draft study by the ADB?® estimates the impacts on rural housing due to losses and damages from
windstorms, river flooding, and coastal flooding with Annual Economic Damage (AED) at MMK
193.7 billion (USD 0.1445 billion), MMK 120.8 billion (USD 0.0901 billion), and MMK 26.4
billion (USD 0.0196 billion) respectively. This study suggests that the share of loss and damage
due to climate hazards are expected to be particularly heavy for buildings constructed primarily of
bamboo and wood. This underscores the need for development of climate resilient planning and
building codes for both rural and urban areas.

4.2.3.2 Prioritization of Adaptation Actions: Resilient, inclusive, and sustainable cities

Two key sectoral outcomes envisaged by the MCCMP are to ensure that:

1. Town and city residents have access to resilient infrastructure and services that enable them
to adapt to the new climatic context — protecting them from natural hazards of increased
intensity and frequency and enabling them to continue to react during and after shocks.

2. Climate change resilience, low-carbon development and socially inclusive approaches
become the defining principles of urban planning and development, providing mitigation

84 Myanmar Climate Change Master Plan (2019) p56
8 ADB (unpub.), “Advancing Disaster Risk Informed Development in Myanmar”. TA-Strengthening Climate and Disaster
Resilience of Myanmar Communities.
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and adaptation co-benefits. By providing basic services that respond to the needs of the
urban poor, mitigation and adaptation approaches both feed into resilient city models, in
turn guiding the social and economic growth of cities.

These objectives will be achieved through improved and coordinated planning on the national,
regional and eco-systemic scales, and with a focus on development, promotion and prioritization
of investments in low carbon and climate resilient infrastructure. In parallel, cities must look
towards steps that focus on Disaster Risk Reduction (elaborated in 4.3.4).

Through the Myanmar Climate Change Alliance and ongoing projects such as the Green Climate
Fund Green Cities project, Myanmar has consulted with local stakeholders to enhance adaptation
actions in the infrastructure sector. Additionally, with international support, the Myanmar
government would like to engage with local governments, CSOs, INGOs, the private sector, CBOs,
Women’s groups, youth groups, ethnic groups, national and international experts, academia etc.

Several areas for development of priority projects under current exploration that can enhance urban
resilience as well as reduce GHG Emission are highlighted below.

i) Interventions related to Integrated Waste Management to strengthen urban resilience, such
as:

e Development of city-wide solid waste strategies to explore development of circular
economies that enhance efficiencies within and between urban water, energy and food
systems, with benefits for agricultural productivity and/or power generation; taking into
account specific vulnerabilities of formal and informal waste workers and exposure to
pollutants for low-income and marginalized communities.

e Reduce the volume of solid waste that goes to landfills by increasing recycling rates and
encouraging the repurposing of urban and agricultural organic waste (incl. landfill gas
capture techniques for methane).

e Assess the impacts of and rationalize the management of Fecal Solid Waste that is currently
discharged as untreated sewage into nature, with potential circular economy opportunities
to improve agricultural productivity, generate power, and even promote forest growth.

e Development of sanitary landfills, and facilities to dispose or repurpose plastic and other
non- organic commercial and industrial wastes with high calorific and nutritional value,
incl. development of Refuse-derived Fuel (RDF).

e Ex. The Nay Pyi Taw Development Committee is planning a Solid Waste Management
project to compost solid waste of around 100tons/day, which may have GHG mitigation
co-benefits and would require financing of US$8.1 million, accompanied by capacity
building and technology transfer.

il) Nature-based Solutions that reduce exposure to climate-induced watershed risks, such as:
e Multi-scale analysis and strategy development to reduce risks of landslides and flooding

through development with interventions identified at watershed, township, neighborhood
and individual household levels to mitigate frequency, severity, and impacts of these events.

e Projects to improve water- and insect-borne disease prevention on the neighborhood scale,
integrating climate smart housing design, with urban river course and drainage planning,
and waste management to reduce standing water.
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e Explore opportunities to improve the balance of needs between land/agricultural sector
actors and urban residents/water users, with potential to explore Payments for Ecosystem
Services (PES) to provide incentives for upstream watershed actors for watershed
afforestation and climate smart agriculture.

iii) Interventions to promote climate-sensitive, resource efficient housing, neighborhoods, and
industrial zones, such as:

e Promote the design of residential, commercial, and industrial building designs that are
adapted to the increased temperatures, humidity, and intensity of rainfall that are predicted
under future climate change scenarios.

e Improve the guidance for implementation of Myanmar Building Code that enables
residents and workers in commercial/industrial properties to benefit both from improved
active and passive cooling efficiency designs, and improved safety from flooding and high
winds.

e Measures to promote Urban Zoning and Industrial Zone planning that develop circular
economies and promote energy and water resource efficiency measures.

iv) Nature-based Solutions to protect livelihoods and reduce urban heat island effects,
flooding and landslides.

e Measures to promote and assess the impacts of conservation and expansion of peri-urban
and urban green spaces and forests on key climate extreme events: reduction of water
runoff, mitigation landslide risks, and reduce urban heat island effects.

e Measures to promote and assess the impacts of conservation and expansion of peri-urban
and urban green spaces and forests on diverse co-benefits, including: improvements in air
quality, reduced noise pollution, health benefits from access to spaces for outdoor
recreation, and aesthetic appeal of cities for residents, investors and tourists, impacts on
land values and municipal revenue generation.

4.2.3.3 Enhancements in Urban Planning Tools to Support Resilient Infrastructure and the
Importance of Balancing Growth through support for Secondary Cities

The Ministry of Construction’s (MoC) Department of Urban Development and Housing (DUDH)
is currently drafting the Urban and Regional Development Planning (URDP) Law and associated
Rules and Regulations, and the Yangon City Development Act was endorsed in 2019. For the
period 2021-2030, DUHD will develop a Resilience Concept Plan for Town Development targeting
140 towns, and will develop Master Plans for 40 towns, The Comprehensive Resilient Town Plan
& Strategic Action Plan (2021-2030) will be introduced in 10 cities: Bago, Pyay, Pathein, Monywa,
Magway, Myitkyina, Taunggyi, Kalay, Hakha, and Sittwe. These will include water supply
management and solid waste management and will have mitigation co-benefits. MONREC has also
prioritized development of an overarching Low Emissions and Climate Resilient Development
Strategy for cities with support from Green Climate Fund.

The national budget will be applied for developing Conceptual Plans for 140 towns Concept Plan.
In case of developing the 40 Towns Master Plan and developing and implementing the
Comprehensive Resilient Town Plan & Strategic Action Plan (2021-2030), international assistance
will be sought. Funding for further Technical Infrastructure Plans, and to support Regional Plans
will utilize a mix of national funds, although international funding and technical support will be
needed.
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International support is particularly needed to support the provision of basic services that underpin
urban resilience (water, sanitation, waste etc.) as these areas are costly, and less appealing compared
to certain economic infrastructure sectors that attract the private sector. Myanmar has clear policy
guidance in these areas, but it requires further support to operationalize and finance local capacity
and planning implementation. Extensive experience in these fields exists in the ASEAN region,
and further support to build exchanges on resilient service provision is also requested.

4.2.4. Climate Risk Management for People’s Health and Wellbeing

Climate-smart health, disaster risk management, minimized loss and damages of economic and
non-economic assets and social protection systems can help secure and sustain Myanmar's social
and economic development, putting it on a climate-resilient pathway. Such systems will enable
individuals, households, and national and local actors to absorb, adapt and transform in response
to climate-induced risks. Health is directly related to climatic conditions, especially in a country
that is largely dependent on nature for livelihoods and wellbeing. The human dynamics of climate
change indicate high risks for people from new diseases, heat stress and heightened risk of
disasters. To protect people, the sector must strengthen climate-responsive health systems, disaster
risk reduction through early warning systems and other mechanisms and climate risk information.

4.2.4.1 Assessment of Loss and Damage: Peoples’ health and wellbeing

Myanmar’s is ranked as one of the most highly impacted countries by climate change. To a very
large degree this was due to the devastating impact of Cyclone Nargis in 2008. With heavy rains
and winds reaching over 200 km/h, 138,000 people were killed and about 800,000 people were
displaced. The floods submerged more than 783,000 hectares of paddy rice fields, with much of
the land left unproductive due to intrusion of sea water and deposition of ocean sediments. Over
85% of rice seeds were lost and 50% of total draft animals (about 150,000 numbers) died in the
affected area (PONJA, 2008). During the following decade, numerous cyclones have caused
significant flooding and wind damage to coastal regions and interior regions alike (frequently
associated with failure of dam infrastructure), while heat waves are particularly heavily felt in the
Central Dry Zone (GoM, 2020).8

A draft study by the ADB?® estimates that roughly 1million of Myanmar’s citizens are affected
annually by riverine floods (roughly 66%), cyclone storm surges (roughly 33%). The proportion
of deaths from storm surges (est. 4078/yr) significantly outnumber that caused by river flooding
(est.1,876/yr).

Myanmar plans to support “communities and economic sectors to respond to and recover from
climate-induced disasters, risks and health impacts and build a healthy society” as a sectoral
outcome.

Overall, to minimize risks and damage/impacts to people’s health and wellbeing requires:

1. A climate risk management system that is well established, robust and nationally integrated
to respond effectively to increased intensity and impact of risks and hazards on people's
health and wellbeing.

8 GoM (2020), Technical Needs Assessment for Adaptation.
8 ADB (draft), “Advancing Disaster Risk Informed Development in Myanmar”. TA-Strengthening Climate and Disaster
Resilience of Myanmar Communities
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2. Myanmar to have improved social protection, gender consideration and risk finance capacity
to prepare for and recover from potential loss and damage resulting from climate change.
Hence, Myanmar's health system needs to improve to be able to deal with climate-induced health
hazards and support climate-vulnerable communities to respond effectively to disaster and health
hazards from climate change.

4.2.4.2 Prioritization of Needs: Disaster Risk Reduction

Myanmar has consulted with local stakeholders to enhance adaptation actions in the health and
disaster risk reduction (leading to loss and damage) sector. Supplementary information on on-
going and planned interventions related to climate risks to human health and wellbeing is provided
in Annex VII. Additionally, with international support, the Myanmar government would like to
engage with local governments, CSOs, INGOs, the private sector, CBOs, Women’s groups, youth
groups, national races, ethnic groups, national and international experts, academia etc. on issues
such as:

i) Interventions to improve Forecasting and Warning Systems, such as:

e Need to approach Impact Based Forecast and Warning System

e Establishing local Early Warning Systems (EWS) engaging with local communities and
ethnic peoples and linking these drought and flood action plans.

e Developing SMS systems, mobile applications for EWS and information dissemination.

e Improving flood and cyclone forecasting tools and or enhancing international cooperation
in forecasting.

e Monitoring sea level rise.

e Improving marine weather observations and forecasting systems by capacity building tools
and technology training.

ii) Interventions for disaster preparedness, such as:

e Implementing DM (Disaster Management) Law, Rules and MAPDRR and ensure practical
emergency and mitigation response actions are in place and agreed across ministries and
other agencies.

e Constructing cyclone shelters/multipurpose shelters, distributing life jacket, making
available fiber boats.

e Establishing post-disaster rapid response networks to meet the immediate nutritional needs
of disaster-affected communities.

e Mainstreaming gender into addressing and dealing with climate hazards and loss and
damage.

e Implementing inclusive and rights-based disaster risk reduction measures to ensure equal
opportunities of the community.

e Initiating shock responsive social protection for effective disaster response.

iii) Interventions to improve health service responses, such as:

e Developing and implementing the National Adaptation Plan for the health sector that
mainstreams climate change into the National Health Policy.

e Reducing the vulnerability of local communities to climate-induced water-related health
hazards.

e Integrating climate change adaptation strategies into the prevention of heat-related
disorders in agricultural and industrial workers.

e Adapting to climate change through climate-resilient health facilities in Rakhine state, and
Ayeyarwady Bago, Mandalay and Sagaing regions.
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e Supporting intensive care units in hospitals to treat heat-related disorders.

e Integrating climate adaptation strategies into the prevention and control of diarrheal
diseases and control of malaria and dengue hemorrhagic fever.

e Building capacity of the health sector to determine direct and indirect impacts of climate
change on the transmission of current and emerging diseases.

e Adapting to climate change through integrated plague and rodent control strategies.

4.2.5. Education, Science and Technology for a Resilient Society

Education, science and technology are crucial areas for building a smart, knowledgeable, climate-
responsive society. Through formal education at all levels, Myanmar has prioritized investment in
these sectors to increase the country's research and innovation capacity, professional development
and training and awareness-raising on climate change. Climate change leading to, for example,
more frequent and intense disasters, will affect access education. This, in turn, could result in
deteriorating livelihoods. Education is often one of the first expenditure cuts for households to cope
with the effects of economic or hazard stresses. Children are often the hardest hit, and if their access
to education is restricted, this could make them more vulnerable. A sound knowledge base
regarding climate change and access to education more broadly are prerequisites for Myanmar to
become resilient to climate change impacts and continue to cultivate technology to achieve a
climate-resilient and carbon-efficient economy. Supplementary information on project funding
needs to support climate resilience education and technology is provided in Annex VII.

For this reason, Myanmar must “strengthen education, awareness and technological systems that
foster a climate-responsive society and human capital to design and implement climate-resilient
and low-carbon development solutions for inclusive and sustainable development” as a sectoral
outcome.

Three recommendations to achieve the sectoral outcome are:

1. Develop the capacity of educator to integrate principles of sustainability, low-carbon
development and resilience into the curricula at primary, secondary and tertiary levels.

2. Develop the capacity of academics/researchers in the science, technology, and education
sectors to generate research and build and use climate information systems.

3. Enhance institutional capacity and multi-stakeholder partnerships to access and manage
climate finance to ensure climate-responsive education, science, and technology.

4.2.5.1 Prioritization of Needs: Education, Science and Technology

Myanmar has consulted with local stakeholders to enhance adaptation actions in the education,
science, and technology sector. Additionally, with international support, the Myanmar government
would like to engage with local governments, CSOs, INGOs, the private sector, CBOs, Women’s
groups, youth groups, national races, ethnic groups, national and international experts, academia
etc. on issues such as:

e Undertaking research on a suitable database and developing management tools for priority
climate change adaptation and mitigation sectors.

e Dissemination of information to stakeholders and organizations who will use the research
findings.

e Integrating climate change subjects into the syllabus at basic education, higher education
and University.

e Documenting and distributing local knowledge on climate change.

e Enhancing human resource capacities to increase climate change knowledge and
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awareness.
e Increasing studies on national and local climate projects and scenarios, and on vulnerability
assessments, climate change trends and risks.
e Engaging and educating youth on climate change and conservation.

5. Assumptions and Methodological Approaches

5.1. Sectoral gasses and pools

Myanmar is in the process of identifying the relevant sectors, sub-sectors, GHGs and corresponding
ministries, departments, and organizations responsible for future reporting. Based on Myanmar’s
national circumstances and limitation in capacity. In the absence of reliable data sources for the
estimation of non-CO. gases, the only greenhouse gas considered for monitoring in this NDC is
COo.. Strategic planning is currently being developed to facilitate the inclusion of remaining carbon
pools and non-CO- emissions and so are expected to be included in future submissions, conditional
on international support. Additional notes are provided to clarify Gases and Pools for specific
sectors:

i) Energy: The electricity generated and consumed by fossil fuel sources will be converted to tons
of CO.e using an appropriate emissions factor.

ii) Agriculture: Above Ground Biomass (AGB) has been considered as the primary carbon pool
in developing the reference emissions level for agroforestry using the IPCC Guidelines for National
Greenhouse Gas Inventories. Future efforts may be made to quantify Below Ground Biomass
(BGB), and soil organic carbon (SOC), with particular priority for agroforestry in mangrove and
peatland soils.

iii) Forestry and Other Land Use: Three carbon pools, i.e. Above Ground Biomass (AGB),
Below Ground Biomass (BGB) and Litter are considered in developing Myanmar’s reference
emissions levels, using allometric equations derived from district forest management inventories
and according to IPCC Good Practice Guidance (2003). Existing national data sources on soil
organic carbon in forest soils are very localized, so soil organic carbon was excluded in the NDC
submission. The deadwood carbon pools were also excluded due to limited information/data at the
national level. Myanmar will take a phased approach to account for and report emissions from
other activities including inclusion of other pools (soil, litter, shrubs, harvested wood products-
depending on feasibility and availability of data) and gases.

5.2. Emission and Removal Factors

In presentation of its NDC, Myanmar has used prescribed methodologies as per IPCC guidelines.
Emissions factors have either been generated locally, or where not available, IPCC default values
used. Over time Myanmar will continue in its efforts to improve data collection and the precision
of local values using IPCC methodologies.

i) Energy: Energy data for the different generation sources was obtained from MOEE. GHG
emissions generated from the different sources were then converted into COze units using IPCC
default value emission factors, as no local values were available. The following table (Table 20)
summarizes the emission factors based on fuel source using IPCC values.
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Table 20. Emission Factors for the Energy Sector®

Power Generation Source Fuel Type IPCC EF of Fuel Efficiency (ADB)
(tCO,/TJ)

Renewable - Hydro - - -
Renewable - Biomass Biomass - -
Renewable - Wind - - -
Renewable - Solar - - -
Thermal - Coal Sub-Bituminous Coal 96.1 45%

Thermal - Gas Natural Gas 56.1 60%
Diesel Diesel Qil 74.1 46%

ii) Agriculture Sector: The Removal Factor of 9.17 t COe was derived (Table 21)%.

Table 21. Removal Factor of agroforestry®®

Formula Removal Factor = Biomass accumulation rate (tons C/ha/yr) * CO2 equivalent value

Biomass IPCC guideline recommends 2.6 tons of C/ha/yr for perennial crops in tropical moist area. As most
accumulation rate agroforestry systems in Myanmar are not plantations, a biomass accumulation rate of 2.5 was adopted

RF for Myanmar | RF = 2.5 tons of C/halyr * 3.67 CO2 equivalent value = 9.17 tCOze/Ha/Yr
agroforestry

iii) Forestry and Other Land Use: The weighted emissions factor (125.43 tonsCO2e/Ha) was
calculated using both national data and pantropical allometric equations. The removal factor for
plantations used the IPCC Good Practice Guidelines 2006 estimated at 7 tons of biomass
increment/Ha. The Government of Myanmar will develop local equations in the foreseeable future
either nationally or locally from research students.

The Emission Factor 125.43 tCO2e/Ha was developed in the revised FREL report representing
three carbon pools, for the respective forest districts, including the number of sample plots used
for the calculation. Myanmar will use the weighted mean values of tCOze per ha for a national level
EF based on 40 districts.

The Removal factor is 10.86tons of CO.e/ha based on the reference to the IPCC Good Practice
Guidelines, while emission factor of 125.43 tCOze is estimated in the FREL (2018).

iv) Fuel Efficient Cookstoves: The emissions reduced per stove (0.6 tCO2¢) was based on Clean
Development Mechanism (CDM) projects submitted to the UNFCCC. The Fuelwood emissions
factor (112,000kgCO2e/TJ) has been obtained from IPCC Good Practice Guidelines (2006).

v) Fuelwood to LPG Cook Stove: Household fuelwood consumption is based on the weighted
average of fuelwood consumption from the national statistics. The emission factor per LPG is
based on the IPCC Good Practice guidelines (2006), while household consumption of LPG is based
on national data (MOEE-MOPE), and an assumption of 5 ppl per household (Table 22).

8 |pCC Good Practice Guidelines and ADB: Guidelines for Estimating GHG Emissions of ADB Projects Page 26
8 MONREC
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Table 22. LPG and traditional fuelwood cooking emission factors*

Fuel Source Annual Conversion Annual Emission Annual
Consumption Factor Consumptio Factor Emissions per
per Household (NCV) n/HH HH

Kg/HH TJ/Gg TJ kgCO2/TJ tCOze
LPG 180. 47.3 0.0085 63,100 0.5370
Fuel Wood (BAU) 2760 15.6 0.0431 112,000 4.82
Fuel Wood post LPG 1435.2 15.6 0.0224 112,000 251
(52% of BAU)

vi) Energy Efficiency: The emissions factor is taken as 0.256kgCO.e/kWh (256tCO.e/GWHh) and the
periodical cumulative energy efficiency targets (GWh) are taken from the National Energy Efficiency and
Conservation Policy, Strategy and Roadmap for Myanmar-2015 (page 40 and 45).

Cumulative Energy Efficiency targets “2020: 307.39GWh, 2025: 428.43GWh and 2030: 520.26GWh”
have been set in the National Energy Efficiency and Conservation Policy, Strategy and Roadmap for
Myanmar-2015.

To calculate the cumulative emissions avoided from the above date, an equal breakdown was done from
2020-2025 and from 2025-2030.

Table 23. Annual and Cumulative Energy Efficiency (2020-2030)*

Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Annual Energy 24.208 | 24208 | 24208 | 24208 | 24.208 | 18.366 | 18.366 | 18.366 | 18.366 | 18.366
Efficiency (GWh)

Cumulative 307.39 | 331.6 | 355.81 | 380.01 | 404.22 | 428.43 | 446.8 | 465.1 | 483.53 | 501.89 | 520.26
Energy Efficiency
(GWwh)

Thus, annual equal energy-efficiency value from 2020-2025= (428.43-307.39)/5 = 24.208GWh
Annual equal energy-efficiency value from 2025-2030= (520.26-428.43)/5 = 18.366GWh

Each of the cumulative energy targets were then multiplied by the Emission Factor (256
tCO2e/GWh) as mentioned above to get the cumulative emissions avoided. The cumulative
emissions avoided by 2030 is 0.133 million tCOze.

vii) Other mitigation co-benefit projects: For other possible projects like transportation, waste,
energy efficiency, electrical cooking, biomass projects, industrial energy conservation, building
efficiency and mini and micro grids powered by solar, wind or micro hydro, current values
prescribed by IPCC Guidelines or locally generated (where available) were used, ensuring a
conservative estimate in calculations of emissions reductions.

6. Planning Processes

6.1. Information on Planning Processes

Myanmar’s NDC has largely been informed by sectoral polices and plans developed through
sectoral planning processes for both climate change adaptation and mitigation. Thus, the policies,

% MOEE and MONREC
% MOPFI
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strategies and plans are key inputs to Myanmar’s second iteration of its INDC/NDC. Key NDC
inputs have come from; the Myanmar Climate Change Policy, Strategy and Master plan; Myanmar
Electricity Master Plan; Myanmar Forest Reference Emissions Level; and work on the REDD+
Strategies; Myanmar Rehabilitation and Restoration Program; and the National Electrification
Program. Key ministries from respective target sectors, Development Partners (international
NGOs) and Civil Society in Myanmar provided inputs and feedback via 14 workshops and more
than 30 coordination meetings for the improvement of the policy.

6.2. Institutional Arrangements for Implementation of NDC

The current NDC has been prepared following several rounds of stakeholder and technical
consultations, and contributions from all the relevant ministries, departments, and organizations.
One of the MCCP’s nine guiding principle is Environmental integrity “to promote protect and
conserve the natural environment and recognize its complete and intrinsic value, .... to the natural,
cultural and spiritual heritage of Myanmar”. Promoting this, Myanmar has established a National
Environmental Conservation and Climate Change Central Committee (NECCCCC) to address
environmental and climate change issues at the national/union level supported by MONREC, the
focal ministry. The NECCCCC comprises 23 members (20 representatives from across 18
ministries, one CSO, one NGO, and one private sector), and is advised by six working committees.

Policy, Law, Rules,
and Quality
Standard Working
Committee

Industrial plans,
Urban and rural
environmentand
‘Waste management
Working Committee

Green Economy and
Development
Working Committee

Environmental
Conservation,
Human
Development,
Education and
Awareness Working
Committee

Natural Resources,
Biodiversity and
Cultural Heritage
Conservation
Working Committee

Climate Change
Adaptation and
Mitigation Working
Committee

Figure 2: Working Committees under the NECCCCC
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