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Executive Summary

An overview of MRV approaches: 

This paper presents the basic concepts of MRV, what the expectations are under the Paris Agreement4, and the 

results of a detailed stakeholder and situation analysis conducted by the Global Green Growth Institute to study the 

current capabilities for Myanmar to monitor, report and verify its greenhouse gas emissions to meet its obligations 

under the treaty.   

The practice of “MRV,” integrates three independent processes of measurement or monitoring (M), reporting (R), and 

verification (V).  Conducting MRV helps countries understand key sources and sinks of emissions, design effective 

mitigation strategies as part of their Nationally Determined Contributions (NDCs) or other programs, enables countries 

to meet their international reporting obligations, compare their national mitigation commitments, track emissions 

trends, build trust in their actions and reported data, unlock new sources of finance to tackle climate change by 

demonstrating impact and good governance practices, and so on. 

• MRV of GHG emissions refers to estimating, reporting, and verifying actual emissions over a defined period of 

time; 

• MRV of mitigation actions involves assessing GHG emissions reductions and/or sustainable development (non-

GHG) effects of policies, projects, and actions, as well as monitoring their implementation progress; 

• MRV of support focuses on monitoring the provision and receipt of financial flows, technical knowledge, and 

capacity building, and evaluating the results and impact of support. 

The Status of MRV in Myanmar: 

Currently, the MRV related activities in Myanmar are associated with their second national communication to the 

UNFCCC and the monitoring of forest related emissions and sinks under the UN-REDD program.  Unfortunately, 

these fall short of a complete MRV system needed for their obligations under the Paris agreement.    

Even though all the MRV rules under the Paris Agreement have not yet been formalized, the essential building blocks 

of MRV systems including establishing institutional arrangements, data management systems, and building capacities 

remain the same.  In preparation of GGGI’s mandate to build an MRV system for Myanmar’s NDC requirements, a 

detailed stakeholder and situation analysis was conducted examining its current institutional arrangements, data 

management systems, and capacity – the basis for an MRV system. 

The stakeholder and situation analysis identified several areas where Myanmar needs additional support.  There are 

five working groups formed in Myanmar for its second national communication but these institutional arrangements 

would need to be bolstered by adding an MRV expert to the groups to discuss the topics currently not being covered, 

that is, MRV of mitigation actions, including any offset projects such as those under the Clean Development 

Mechanism, along with their sustainable development co-benefits, adaptation, and MRV of support.   

There also needs to be a data management system set up and managed by an expert responsible for the data with a 

clear mandate and timelines to follow through with the support for the duration GGGI’s mandate.  Finally, all persons 

involved with the NDC require training.  The specific needs and priorities in these areas need to be identified and 

tailored, and capacity building programs consisting of in-country workshops/trainings, followed up by non-internet 

based virtual training with practical guidance documents reinforcing the training programs need to be developed and 

implemented. 

                                                      

4 http://unfccc.int/paris_agreement/items/9485.php  

http://unfccc.int/paris_agreement/items/9485.php
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Executive Summary (Myanmar)
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Introduction
Based in Seoul, The Global Green Growth Institute (GGGI) is an intergovernmental organization founded to support 

and promote a model of economic growth known as "green growth", which targets key aspects of economic 

performance such a poverty reduction, job creation, social inclusion, and environmental sustainability. GGGI works 

with countries around the world, building their capacity and working collaboratively on green growth policies that can 

impact the lives of millions. The organization partners with countries, multilateral institutions, government bodies, and 

the private sector to help build economies that grow strongly and are more efficient and sustainable in the use of 

natural resources, less carbon intensive, and more resilient to climate change. 

GGGI is working with the Republic of the Union of Myanmar, hereafter referred to as Myanmar, to design its 2017-18 

program. The planned outcome of this program is strengthening the government’s institutional framework for the 

implementation of its Intended Nationally Determined Contribution (INDC) and assessing Myanmar’s green growth 

potential and future green growth priorities.  

Based on Myanmar’s request for GGGI to support NDC implementation and financing, the Institute will support 

government in establishing a monitoring, verification and reporting (MRV) system to facilitate data collection and 

report generation requisite for national and international review. To introduce MRV in Myanmar, GGGI conducted a 

detailed stakeholder and situation analysis to assess the current institutional capacity and data availability for such a 

system, to eventually build on the existing mechanisms and institutional roles and responsibilities, strengthen capacity 

to collect and manage data, and support the aggregation of this information into reports and inventories.  The MRV 

system will incorporate poverty reduction, gender and social inclusion metrics in its design in order to strengthen buy-

in for mitigation action among policy makers and their constituencies, showcasing the social impact of mitigation. This 

exercise will also include the costing the INDC and an analysis of investment requirements. 

This paper presents the basic concepts of MRV, what the expectations are under the Paris Agreement, and the results 

of a detailed stakeholder and situation analysis conducted by the GGGI to study the current capabilities for Myanmar 

to monitor, report and verify its greenhouse gas emissions to meet its obligations under the treaty. 
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Monitoring, Reporting, and Verification 

Effective mitigation of climate change requires a clear understanding of greenhouse gas (GHG) emissions and their 

sources, and regular monitoring of mitigation strategies and their impacts. The practice of “MRV,” which integrates 

three independent, but related, processes of measurement or monitoring (M), reporting (R), and verification (V), is 

fundamental in this regard. MRV includes the following steps and procedures: 

Step 1: Measure or monitor (M) data and information on emissions, mitigation actions, and support. This may entail 

direct physical measurement of GHG emissions, estimating emissions or emissions reductions utilizing activity data 

and emission factors, calculating changes relevant to sustainable development, and collecting information about 

support for climate change mitigation5. For example, a typical estimation for GHG emissions is: 

• Emission = Activity Data (AD) x Emission Factor (EF) 

▪ Activity data used in emission estimates, e.g. fuel use by fuel, use of mineral products (e.g. limestone, 

dolomite), plant production  

▪ Emission factors (IPCC Default values are available) 

 

An Example of Measurement: What, Who, How and When?6 

What is measured? Who measures? How to measure? When to measure?  

Emissions and removals of 
GHGs (CO2, CH4, N2O and 
F-gases)  

Underlying activity data (AD) 
such as energy statistics and 
country-specific emission 
factors (EFs)  

At sub-national level:  

community-scale GHG 
inventories. 

This may involve a range 
of organizations such as 
companies, industrial 
operators, trade 
associations, 
Government department 
and/or research 
institutes.  

Generally derived from estimation 
rather than measurement, e.g 
multiplying activity data with 
emissions factors. Emissions may 
also be measured from some point 
sources, including from industrial 
installations, but recognized 
standards and protocols need to be 
used.  

At sub-national level: e.g. GPC 
(Global Protocol for Community-
Scale GHG Emissions, a standard 
for measuring GHGs from cities.7). 

This is usually driven by 
reporting requirements at 
national and/or 
international level (e.g. 
National Communications 
or Biennial Update 
Report for the UNFCCC). 

 

Step 2: Report (R) by compiling this information in inventories and other standardized formats to make it accessible 

to a range of users and facilitate public disclosure of information.  

  

                                                      
5 For the purposes of this paper, greenhouse gases (GHGs) refer to the seven gases covered under the Kyoto 
Protocol: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), sulfur hexafluoride (SF6), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs), and nitrogen trifluoride (NF3). However, many of the concepts in this paper are also 
applicable to the MRV of other gases, such as those covered under the Montreal Protocol. 
6 See (GIZ 2014) 
7 http://www.iclei.org/activities/agendas/low-carbon-city/gpc.html 
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An Example of Reporting: What, Who, How and When?8 
What information is 

reported? 
Who reports? How to report? When to report? 

GHG estimates by sector, 
activity and type of gas  

Institutional arrangement  

Description of methodologies 
used in compiling the 
inventory  

Data sources, underlying 
assumptions, QA/QC 
procedures  

Level and sources of 
uncertainty and description 
of methodology used to 
determine the uncertainty  

This depends on the scope: 
the national entity 
responsible for the delivery 
of national GHG inventory, 
or individual company or 
operator  

Use of Reporting Guidelines  

Through National 
Communications and 
Biennial Update Reports 
(BURs)  

CDM registry  

At sub-national level carbon 
Cities Climate Registry  

 

This is driven by reporting 
time scales at national or 
international level e.g first 
BURs (which includes 
national GHG inventory) 
need to be submitted by Dec 
2014 and subsequent BURs 
every two years for Non-
Annex 1 Parties9  

 

Step 3: Verify (V) by periodically subjecting the reported information to some form of review or analysis or 

independent assessment to establish completeness and reliability. Verification helps to ensure accuracy and 

conformance with any established procedures, and can provide meaningful feedback for future improvement. 

 

  

                                                      
8 Op Cit (UNFCCC) 
9 http://unfccc.int/national_reports/non-annex_i_parties/biennial_update_reports/items/9186.php 
10 Op Cit (UNFCCC) 

 

An Example of Verification: What, Who, How and When?10 

What information is 

verified? 
Who verifies? How to verify? When to verify? 

Annex I GHG inventories are 
reviewed annually by 
UNFCCC  

Biennial Update Report 
(BUR) subjected to 
international consultation 
and analysis (ICA)  

 

UNFCCC reviewers (and for 
EU Member States, EU 
Review team)  

A team of technical experts 
under the UNFCCC who 
conducts ICA  

Independent auditor (for 
CDM project)  

See Review Process for 
Annex I Parties  

Comparison against 
guidelines  

The Types of verification 
determines the way 
verification is carried out  

 

Annex I GHG inventories are 
reviewed annually by 
UNFCCC  

First round of ICA of BURs 
within 6 months of 
submission of first BURs. 
Frequency after that will 
depend on frequency of 
further submissions.  

http://unfccc.int/national_reports/non-annex_i_parties/biennial_update_reports/items/9186.php
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The Five principles of MRV11 

1. Transparency means that the assumptions and methodologies used for an inventory should be clearly explained 

to facilitate replication and assessment of the inventory by users of the reported information.  

2. Consistency means that an inventory should be internally consistent in all its elements with inventories of other 

years. An inventory is consistent if the same methodologies are used for the initial and all subsequent years and if 

consistent data sets are used to estimate emissions or removals from sources or sinks.  

3. Comparability means that estimates of emissions and removals reported should be comparable among all 

reporting Parties.  

4. Completeness means that an inventory covers all relevant sources and sinks, as well as all gases. Completeness 

also means full geographic coverage of sources and sinks  

5. Accuracy is a relative measure of the exactness of an emission or removal estimate. Estimates should be 

accurate in the sense that they are systematically neither over nor under true emissions or removals, as far as can 

be judged, and that uncertainties are reduced as far as practicable. Appropriate methodologies should be used, in 

accordance with the relevant MRV system guidance, to promote accuracy.  

Three Types of MRV12 

Even before the term MRV emerged under the United Nations Framework Convention on Climate Change (UNFCCC), 

some form of monitoring and evaluation had routinely been used by governments and other entities to accurately and 

transparently assess their actions and goals.  

Domestically, conducting MRV helps countries understand key sources and sinks of emissions, design effective 

mitigation strategies as part of their Nationally Determined Contributions (NDCs) or other programs, assess impacts of 

mitigation projects and policies, track progress toward climate goals, meet stakeholder demands for public disclosure 

of GHG information, and enhance credibility and promote good governance, among other objectives.  

Internationally, MRV enables countries to meet their international reporting obligations, compare their national 

mitigation commitments, track emissions trends, build trust in their actions and reported data, unlock new sources of 

finance to tackle climate change by demonstrating impact and good governance practices, and so on.  Entities should 

employ principles of relevance, completeness, consistency, transparency, and accuracy to establish MRV systems to 

track and report information for both domestic and international audiences. 

There are three distinct types of MRV systems (see figure 1): 

1.  MRV of GHG emissions refers to estimating, reporting, and verifying actual emissions over a defined period of 

time. This type of MRV can be performed at national level, or by organizations and facilities. For example, 

national GHG inventories, which are mandatory national MRV systems established by the Conference of the 

Parties, include an account of emissions from a country for a particular period, are reported to UNFCCC, and 

undergo some form of review. 

2. MRV of mitigation actions involves assessing (ex-ante or ex-post) GHG emissions reductions and/or 

sustainable development (non-GHG) effects of policies, projects, and actions, as well as monitoring their 

implementation progress. For example, the policies and mitigation actions identified in a country’s NDC fall into 

this category.  It also involves assessing progress toward mitigation goals. While MRV of GHG emissions 

measures actual emissions, MRV of mitigation actions estimates the change in emissions and other non-GHG 

variables that results from those actions.  

                                                      
11 Based on 2006 IPCC Guidelines for National Greenhouse Gas Inventories 

12 The concepts for this section is largely based on WRI 2016. 



 

10 

 

3. MRV of support focuses on monitoring the provision and receipt of financial flows, technical knowledge, and 

capacity building, and evaluating the results and impact of support. An example of this kind of MRV would be 

developing countries tracking climate-specific finance received through bilateral or multi-lateral channels. 

 

Figure 1: MRV Types 

 

Source: WRI, 2016 

MRV of GHG Emissions 

MRV of GHG emissions entails measuring and monitoring the GHG emissions and removals associated with activities 

of entities such as countries, organizations, or facilities, reporting the collected data in a GHG inventory or other forms, 

and undertaking review and verification. The MRV of emissions can be undertaken at the following levels: 

National, which involves measuring, reporting, and verifying the total amount of GHG emissions and removals 

resulting from human activities in a country. These are often reported in a national GHG inventory categorized across 

four major economic sectors: energy; industrial processes and product use (IPPU); agriculture, forestry and other land 

use (AFOLU); and waste, with the option of defining an additional sector, labelled as “other”).  

Organization, which involves building an organization-wide inventory of total emissions and removals from all sources 

(including stationary and mobile sources, and process and fugitive emissions) within the organization’s boundary.  

Facility, which involves assessing total GHG emissions and removals from all sources within a single facility (e.g., 

power plant, factory, or waste disposal site), as opposed to an entire organization, to produce a facility-level inventory.  



 

11 

 

By calculating the national GHG inventory, often using national level data as opposed to individual sources, a country 

is essentially establishing MRV of emissions at a national level.  These types of calculations are referred to as Top-

Down calculations which rely on aggregated data and generally involve the least amount of effort.  

Some countries have established organizational or facility level MRV of emissions where individual GHG sources are 

used to measure GHG emissions at the facility level.  The measurements from these facilities is then summed-up to 

the national level to produce a national inventory.  These types of MRV of emissions are referred to as Bottom-up 

systems which rely on disaggregated data and can be more precise than a Top-down, but involve a higher degree of 

effort. 

Historically, MRV for GHG emissions for the UNFCCC has been based on top-down approaches and is expected to 

remain the same in the future.  For this reason, this paper does not cover organizational or facility level MRV of 

emissions13.   

MRV of Mitigation Actions  

“Mitigation actions” refer to interventions and commitments, including goals, policies, and projects, undertaken by a 

government or another entity to reduce GHG emissions. Examples include national climate plans, NDCs, policies 

identified in Myanmar’s National Climate Change Strategy and Action Plans.  MRV of mitigation actions includes 

estimating, reporting, and verifying their GHG and sustainable development effects, as well as monitoring their 

implementation.  

MRV of mitigation actions involves an assessment of the effects and implementation progress associated with 

mitigation actions: 

• GHG effects refer to actual or projected changes in GHG emissions and removals—as opposed to absolute levels 

of emissions and removals—due to the implementation of mitigation actions. MRV of GHG effects involves 

estimating changes in emissions resulting from all significant GHG effects of a mitigation action, such as enhanced 

GHG removals due to tree-planting as part of degraded forestland policy, or a decrease in GHG emissions due to 

reduced fossil fuel consumption or electricity use resulting from a home-insulation subsidy policy.  

• Sustainable development effects refer to changes in environmental, social, and/or economic conditions that 

occur as a result of mitigation actions. Examples include: measuring and reporting changes in average household 

income resulting from the sale of non-timber forest products (e.g., mushrooms, honey, edible nuts) due to a policy 

to improve degraded forestland; assessing the changes in household disposable income resulting from a home-

insulation subsidy policy; or assessing changes in the incidence of health problems due to air pollution among the 

population affected by a new bus rapid transit system.  

• Implementation progress refers to monitoring, reporting, and verifying conformity with agreed modalities and 

approaches, and assessing progress made toward the implementation of a mitigation action. In the case of a 

degraded forestland policy, this could entail regularly monitoring the number of forest managers trained, 

percentage change in annual reforested area, and number of saplings transplanted for reforestation, and verifying 

whether training-related guidelines, if any, are being followed. 

                                                      

13 See http://www.ghgprotocol.org/ for more information. 

http://www.ghgprotocol.org/
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Relationship between National Inventories and MRV of Mitigation 
Action 

National inventories are a critical element in designing national mitigation goals, tracking goal progress, and assessing 

goal achievement. When designing a mitigation goal, national inventories are needed to identify high-emitting sectors, 

understand mitigation opportunities, and target significant emissions sources. To track progress toward the goal, an 

inventory is needed to calculate base year emissions or as the starting point for estimating baseline scenario 

emissions, depending on the goal type. National inventories are also needed throughout the goal period to assess 

progress toward the goal. At the end of the goal period, governments need to review the national inventory to 

determine whether their goal has been achieved. 

However, at the same time, tracking progress toward goals differs from inventory accounting in a number of important 

ways. While a GHG inventory covers the full range of a jurisdiction’s emissions and removals across all sectors and 

gases, accounting for mitigation goals focuses only on those sectors and gases included in the goal boundary, which 

may be a subset of total emissions. Furthermore, goals accounting can include purchases and sales of transferable 

emissions units (such as offset credits and tradable allowances) and emissions and removals from the land sector, 

which may be accounted for under a different inventory system. Therefore, tracking progress toward mitigation goals 

should be carried out as a complement to developing and updating a GHG inventory. 

It may be useful at this point to conceptually distinguish MRV for emissions and MRV of mitigation actions.  The MRV 

for emissions is a straightforward exercise of calculating emissions using available activity data.  From section I, this is 

achieved by collecting and compiling activity data as precisely as possible then applying an emission factor to obtain a 

GHG estimate.  This calculation can be carried out over time and is illustrated by the Actual GHG Emissions line on 

figure 2.

The calculation of emissions mitigation, however, is somewhat less straightforward.  Suppose that a mitigation action 

is implemented which effectively lowers GHG emissions from that point onward.  Actual emissions can still easily be 

observed but the Business as Usual (BAU) scenario can no longer be observed.  This BAU scenario is often termed 

the baseline and has to be projected. Essentially, the BAU scenario is the emission path that would have occurred in 

the absence of the mitigation action.  As such, calculation of the BAU and hence emission reductions have to be 

estimated following rigorous assumptions.  Currently, there are no international agreed upon assumptions, or 

protocols, for the MRV of mitigation actions.  These are under negotiation now and are slated for completion by 

CoP24 in 2018.  However, there are over 100 methodologies to calculate baselines, which are essentially MRV 

protocols for mitigation actions, developed by the UNFCCC process for the Clean Development Mechanism (CDM).  
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Figure 2: GHG emissions path 
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These protocols have been vetted and tested, and it would make sense that any future protocols for the MRV of 

mitigation actions would largely be based on those14.  

MRV of Support 

Support refers to climate finance, technology transfer, and/or capacity building. It includes monetary support— such 

as climate finance for developing a national emissions trading system, investments in low-emissions technologies, and 

funds toward organizing training workshops for energy auditors. The definition of support also includes non-monetary 

support—such as technical advice to design national energy efficiency standards or labeling schemes.  

MRV of monetary support encompasses measuring, reporting, and verifying the provision of funds by donor countries, 

the receipt of funds by recipient countries, and the results and impact achieved that can be attributed to these funds: 

• Provision of support includes identifying and reporting relevant data on overall support provided by donor 

countries through various channels, such as multilateral and bilateral institutions, and ensuring that they are 

reliable. The EU tracks and reports information on mitigation-related financial and technical support provided to 

developing countries; this is an example of MRV of provision of support.  Relevant information to be collected 

includes the financial instrument used, recipient country or institution, and information related to the mitigation 

project.  

• Receipt of support involves recipient countries tracking and reporting mitigation-related support received from 

donor countries in the form of various financial instruments such as loans, grants, etc. For instance, Indonesia 

reports information on finance needs and finance received in its national communications to the UNFCCC.  

• Results/impact of support involves monitoring the results achieved and evaluating how effectively climate 

support is utilized toward achieving mitigation-related objectives. Indicators to measure output and impact of 

support for various mitigation efforts can include, for example, the number of emissions-reduction projects 

implemented with the support, GHG emissions avoided, energy savings achieved, and private investment 

mobilized.  

Different types and levels of MRV can use common methodologies and data, and the same institutions can perform 

different MRV-related functions. For example, the methodology used to estimate GHG emissions from natural gas use 

may also be used to build a national GHG inventory and to assess the effects of energy policy. A single lead institution 

might coordinate all national MRV processes. Entities should identify areas of overlap between their different MRV 

processes and explore ways of increasing synergies to improve the efficiency of the overall MRV system. This can 

help in developing a comprehensive MRV system while utilizing fewer overall resources, and provides an opportunity 

to customize the MRV system to serve domestic objectives 

MRV under the Paris Agreement 
The historic Paris Agreement brokered in December 2015 established universal and harmonized measurement, 

reporting, and verification (MRV) provisions for climate change mitigation. A common system of transparency now 

applies to all countries.  MRV is central to effectively implementing the Nationally Determined Contributions (NDCs) 

submitted under the Paris Agreement, which describe countries’ mitigation goals and policies. 

Under the Paris Agreement, an enhanced transparency framework has been established for both action—for post-

2020 climate change commitments, or NDCs—and support, with flexibility for countries to take account of their 

different capacities. Each country will regularly provide a national inventory report of emissions and removals (MRV of 

                                                      

14 See: https://cdm.unfccc.int/methodologies/index.html  

https://cdm.unfccc.int/methodologies/index.html
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GHG Emissions), as well as information necessary to track progress made in implementing and achieving its NDC15 

(MRV of Mitigation Actions). Countries are also expected to provide information on climate impacts and adaptation, as 

well as information on financial, technology transfer, and capacity-building support provided, needed, and received 

(MRV of Support). Accompanying details regarding the kind of information that should be tracked and reported, and 

the methods to be used, are to be developed by 2018 and adopted by 2020.  

Although the MRV guidelines have yet to be developed, NDC monitoring could include elements related to tracking of 

GHG effects, sustainable development impacts, and implementation progress. Countries are also expected to provide 

information on climate impacts and adaptation, as well as information on financial, technology transfer, and capacity-

building support provided, needed, and received. Common modalities, procedures, and guidelines will be developed in 

the future for the transparency of mitigation action and support and will guide the provision of such information, which 

will then undergo a technical expert review. 

Identifying the type of MRV Needed 
One of the important issues to address in operationalizing MRV is the provision of methodological and technical 

guidelines. Methods to measure, report, and verify information differ based on what is assessed and at what level. In 

some cases, such as MRV of GHG effects from mitigation projects, a variety of methods may be available for use; in 

other instances, such as building national inventories, there is only one internationally accepted method, that is, the 

IPCC Guidelines. Methods and tools exist for undertaking MRV (e.g., of emissions or emissions reductions) at 

different levels (Table 1). Available methods may need to be customized or new methods may have to be developed 

to suit particular needs and circumstances.  

Table 1: Methodologies for different types of MRV16  

 
Methods for MRV of GHG Emissions  

MEASUREMENT REPORTING VERIFICATION 

Method Data Requirements 
  

N
a
ti

o
n

a
l 

G
H

G
 i

n
v
e

n
to

ry
 

IPCC Guidelines for National 
Greenhouse Gas Inventories  

 

 Activity data and emission 
factor  

 Data requirements associated 
with calculating emissions from 
some sources, particularly non-
energy sources (i.e., AFOLU), 
can be significantly more 
complicated  

 Data from continuous emissions 
monitoring system (CEMS) 
where feasible  

 

To the UNFCCC as part of:  
 National Inventory Reports for 
developed countries  

 National Communications for 
developed and developing 
countries  

 Biennial Reports (BR) for 
developed countries, and Biennial 
Update Reports (BURs) for 
developing countries 

Countries may also develop 
inventories solely for domestic 
objectives  

 Prescribed by UNFCCC— 
International Consultation and 
Analysis (ICA) for developing 
countries, and International 
Assessment and Review (IAR) 
for developed countries  

 The Paris Agreement sets up a 
technical expert review process 
for the information provided by 
countries  

 

 

Methods for MRV of Mitigation Actions  

MEASUREMENT REPORTING VERIFICATION 

Method Data Requirements   

                                                      

15 UNFCCC. 2015. Adoption of the Paris Agreement. FCCC/CP/2015/L.9/Rev/1. Available online at: 
http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf  

16 Source: WRI 2016 

http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf
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G
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For mitigation goals and 

policies:  

 Guidance to be developed for 

tracking of nationally 

determined contributions by 

countries as per the Paris 

Agreement  

 GHG Protocol Mitigation Goal 

Standard for mitigation goals 

set by governments  

 GHG Protocol Policy and Action 

Standard for mitigation policies  

 

For mitigation projects:  

 Methodological guidance 

developed under the Clean 

Development Mechanism 

(CDM)  

 GHG Protocol Project Standard  

 Gold Standard  

 Verified Carbon Standards 

(VCS) 

For mitigation goals:  

 National GHG inventory  

 Other data requirements may 

include data on emissions and 

removals from the land sector, 

transferable emissions units 

(e.g., carbon credits and 

tradable allowances), 

depending on the kind of goal  

 

For mitigation policies and 

projects:  

 Defined by GHG emissions 

quantification method and the 

policy/project type  

 Typically include activity data, 

emission factors, and socio-

economic data  

 Any reporting requirements 

developed in future as per Paris 

Agreement for post-2020 

contributions  

 To domestic stakeholders  

 To the UNFCCC as part of 

National Communications, 

Biennial Reports, and/or Biennial 

Update Reports 

 To donors supporting the 

implementation of goals, policies, 

and projects  

 

For mitigation projects:  

To the relevant program (e.g., 

CDM or emissions trading 

program) under which the project 

has been undertaken  

 The Paris Agreement sets up a 

technical expert review process 

for the information provided by 

countries  

 May be prescribed by domestic 

laws  

 Under the UNFCCC, review is 

carried out as part of 

International Consultation and 

Analysis (ICA) and International 

Assessment and Review (IAR) 

processes  

 For credited mitigation projects, 

verification prescribed by 

crediting scheme (e.g. CDM, 

VCS, Climate Action Reserve 

(CAR))  

 

S
u

s
ta

in
a
b

le
 d

e
v

e
lo

p
m

e
n

t 

im
p

a
c

ts
 

 Nationally Appropriate 

Mitigation Action (NAMA) 

Sustainable Development 

Evaluation Tool  

 CDM Sustainable Development 

co-Benefits Tool  

 Methods specific to the 

sustainable development effect 

concerned  

 May use guidance from relevant 

standards such as the GHG 

Protocol Policy and Action 

Standard 

 Defined by the type of 

sustainable development effect 

under consideration  

 Typically include socio-

economic data related to 

employment, health, air quality, 

etc.  

 

 To domestic stakeholders  

 To donors supporting the 

implementation of policies or 

projects  

 

 May be prescribed by domestic 

laws  

 

Im
p

le
m

e
n

ta
ti

o
n

 

p
ro

g
re

s
s
 

  

 Climate Policy Implementation 

Tracking Framework  

 Monitoring Implementation and 

Effects of GHG Mitigation 

Policies: Steps to Develop 

Performance Indicators  

 Guidance from donor entities  

 Data related to performance 

indicators (such as permitting; 

licensing; procurement; 

financing; behavioral, 

technology, and process 

changes; changes in GHG 

emissions)  

 To domestic stakeholders  

 To the UNFCCC as part of 

National Communications, 

Biennial Reports, and/or Biennial 

Update Reports, and future 

reporting requirements yet to be 

determined for post-2020 

contributions  

 To donors supporting the 

implementation of mitigation 

actions  

 May be prescribed by domestic 

laws or as per donor or project 

under requirements  

 Under the UNFCCC, review is 

carried out as part of ICA and 

IAR processes  

 Technical expert review for post-

2020 actions, per the Paris 

Agreement  

 
Methods for MRV of Support 

MEASUREMENT REPORTING VERIFICATION 

Method Data Requirements   

P
ro

v
is

io
n

 o
f 

S
u

p
p

o
rt

 

 Future guidance to be 
developed for post-2020 period 
per the Paris Agreement  

 Common tabular format (CTF) 
in Biennial Reports under the 
UNFCCC  

 Intended funding to be provided 
in future as per the Paris 
Agreement  

 Overall amount in US dollars or 
local currency  

 Source of finance and detailed 
information on financial 

 Future reporting requirements for 
post-2020 contributions  

 To the UNFCCC as part of 
National Communications, 
Biennial Reports, and/or Biennial 
Update Reports  

  

 May be prescribed by domestic 
laws  

 Under the UNFCCC, review is 
carried out as part of 
International Consultation and 
Analysis (ICA) and International 
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 May use Organization for 
Economic Co-operation and 
Development (OECD) 
Development Assistance 
Committee (DAC) climate 
markers or the joint method 
developed by the multilateral 
development banks (MDBs)  

 

contributions to climate specific 
funds, international financial 
institutions, and multilateral 
institutions  

 Detailed information on public 
bilateral support  

 Indication of new and additional 
financial resources  

 Information on provision of 
support for technology develop-
ment and capacity building  

 Information on status, funding, 
source, financial instrument 
(e.g., grant, concessional 
finance, equity, loan guarantee, 
insurance), and sector  

 Sector and/or subsector 
targeted by finance  

 Category (e.g., asset finance, 
venture capital support, 
research, demonstrations, 
capacity building, training, 
planning, analysis)  

 Recipient ministry or domestic 
organization in recipient 
countries (National 
Implementing Entity)  

  

Assessment and Review (IAR) 
processes  

 Technical expert review for post-
2020 period, per the Paris 
Agreement  

 

 

 

 

 

 

R
e
c
e
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t 
o

f 
s
u

p
p

o
rt

 

 Climate Public Expenditure and 

Institutional Review for 

domestic budgeting (CPEIR)  

 Different methods in use by 

different countries and funding 

agencies to track and report 

development and climate 

finance  

 

 Climate finance needs and 

climate finance received as per 

the Paris Agreement  

 Overall amount in US dollars or 

local currency  

 Information on status, funding, 

source, financial instrument 

(e.g., grant, concessional 

finance, equity, loan guarantee, 

insurance), and sector  

 Sector and/or subsector 

targeted by finance  

 Category (e.g., asset finance, 

venture capital support, 

research, demonstrations, 

capacity building, training, 

planning, analysis)  

 Recipient ministry or domestic 

organization in recipient 

countries (National 

Implementing Entity)  

 To the UNFCCC as part of 

National Communications and 

Biennial Update Reports  

 To domestic stakeholders and 

donors  

 

 May be prescribed by domestic 

laws  

 Under the UNFCCC, review is 

carried out as part of 

International Consultation and 

Analysis (ICA) and International 

Assessment and Review (IAR)  

 Technical expert review for post-

2020 period, per the Paris 

Agreement  

 

R
e
s
u

lt
s
/i
m

p
a

c
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o
f 

s
u

p
p

o
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 May use guidance provided by 

various mitigation funds (e.g., 

Clean Technology Fund, Global 

Environment Facility) and donor 

organizations  

 

 Data related to indicators such 

as emissions reduced, volume 

of private finance leveraged, 

annual energy savings, etc.  

 

 To domestic stakeholders as well 

as existing or potential donors  

 

 May be prescribed by domestic 

laws  

 Under the UNFCCC, review is 

carried out as part of ICA and 

IAR processes  

 Technical expert review for post-

2020 period, per the Paris 

Agreement 
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Current MRV activities in Myanmar  

National Communications 

National Communications from developing countries provide information on greenhouse gas (GHG) inventories, 

measures to mitigate and to facilitate adequate adaptation to climate change, and any other information that the Party 

considers relevant.  Myanmar has submitted its first national communication in 2012 and is currently in the process of 

preparing its second national communication (SNC) based on more up to date data.  The SNC is being fully supported 

by the Global Environment Facility (GEF).  

REDD+ 

The UN-REDD programme estimated that deforestation and forest degradation account for 17 percent of carbon 

emissions, more than the entire global transportation sector and second only to the energy sector17. Reducing 

emissions from deforestation and forest degradation (REDD+) is a mechanism developed by Parties to the UNFCCC, 

with the “plus” signifying conservation, sustainable management of forests, and enhancement of forest carbon stocks.  

It creates a financial value for the carbon stored in forests by offering incentives for developing countries to reduce 

emissions from forested lands and invest in low-carbon paths to sustainable development.  

MRV for REDD+ specifically refers to the measurement, reporting and verification of a country’s forest, and associated 

GHG emissions and removals, including their changes over time. Quantifying GHG emissions for REDD+ relies on the 

IPCC’s good practice guidance for Land Use, Land Use Change and Forestry (LULUCF).  In its basic form, emissions 

estimates are equal to changes in the area of land use, times the average amount of emissions per unit-area of each 

type of activity.  

Myanmar became a partner country of the UN-REDD Program in December 2011 and has quickly taken steps to start 

implementing REDD+ readiness activities. Myanmar has established the institutional structure to manage the REDD+ 

Readiness process.  

Myanmar will develop a “National Forest Monitoring System” (NFMS), comprising a monitoring function and a 

Measurement, Reporting and Verification (MRV) function (referred to by the Forest Department as “Monitoring and 

Measurement, Reporting and Verification (M&MRV). The monitoring function will serve to assess whether REDD+ 

activities are results-based, while the MRV function will be the tool used to assess and report on the mitigation 

performance of REDD+ activities to the UNFCCC.  The NFMS will consist of a satellite based land monitoring system 

(SLMS) and a national forest inventory (NFI) and be the prime information system to produce relevant data for 

UNFCCC reporting, the definition and eventual adaptation of reference levels for REDD+ and the information 

necessary for independent verification.  The NFMS will meet the MRV requirements under the Paris Agreement and is 

being supported by the UNREDD program18 

Myanmar’s MRV requirements 

                                                      

17 See UN-REDD Programme at http://www.unredd.net/about/what-is-redd-plus.html  

18 Source: Franz Arnold.  Technical specialist. UN-REDD program, UNDP  
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Countries across the globe adopted an historic international climate agreement at the U.N. Framework Convention on 

Climate Change (UNFCCC) Conference of the Parties (COP21) in Paris in December 2015. In anticipation of this 

moment, countries publicly outlined what post-2020 climate actions they intended to take under the new international 

agreement, known as their Intended Nationally Determined Contributions (INDCs). INDCs are the primary means for 

governments to communicate internationally the steps they will take to address climate change in their own countries. 

The word “intended” was used because countries were communicating proposed climate actions ahead of the Paris 

Agreement being finalized. However, as countries formally ratify the Paris Agreement and look forward to 

implementation of these climate actions – the “intended” is dropped and an INDC is converted into a Nationally 

Determined Contribution (NDC).  On 5 October 2016, the threshold for entry into force of the Paris Agreement was 

achieved. The Paris Agreement entered into force on 4 November 2016.  Myanmar is expected to ratify this treaty in 

2017. 

Under the Paris transparency framework, developing country obligations are twofold.  All countries are required to:  

1. regularly submit national greenhouse gas emission inventories, and  

2. report on progress toward achieving their NDC for mitigation19.  

The reports will occur on a biennial basis for all countries, except the least developed countries (LDCs) and small 

island developing states (SIDS) who will report at their discretion.  

Myanmar has submitted its INDC in 2015 and is currently preparing its NDC for release in 2017.  It is expected that it 

will identify the specific mitigation actions below: 

• Forestry Sector   

o National Permanent Forest Estate Target.  By 2030, Myanmar’s permanent forest estate (PFE) target is to 

increase national land area as forest land. 

• Energy Sector 

o Renewable energy – Hydroelectric power.  Increase the share of hydroelectric generation within limits of 

technical hydroelectric potential and instead of the development of fossil fuel based power generation. 

o Renewable energy – Rural electrification.  To increase access to clean sources of electricity amongst 

communities and households currently without access to an electric power grid system.  The Project will support 

the scale-up of low carbon energy through grid connections and renewable or hybrid energy for village-scale 

mini-grids and off-grid solar home systems to replace current fossil fuel sources of electricity and lighting 

including diesel and kerosene20.  

o Energy efficiency – industrial processes.  To mitigate GHG emissions in the rapidly developing industrial 

production sector by reducing energy consumption by 20% by 2030 against the base year of 2012 

o Energy efficiency – cook stoves.  To increase the number of energy efficient cook stoves distributed in order to 

reduce the amount of fuel wood used for cooking.   

Under the Paris Agreement, Myanmar will have to regularly provide information necessary to track progress made in 

implementing and achieving its NDC goals listed above as well as a national inventory report of emissions. It is also 

expected to provide information on climate impacts and adaptation, as well as information on financial, technology 

transfer, and capacity-building support needed and received. 

                                                      

19 See article 13 of the Paris Agreement at: http://unfccc.int/paris_agreement/items/9485.php   

20 See Document PAD1410 at http://documents.worldbank.org/curated/en/home  

http://unfccc.int/paris_agreement/items/9485.php
http://documents.worldbank.org/curated/en/home
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Gaps in current MRV activities in Myanmar  
The development of Myanmar’s SNC is only at the beginning stages.  Its exact content has not yet been decided. 

Interviews conducted in Myanmar with those responsible for the SNC indicate that they do intend to report mitigation 

actions occurring in Myanmar but for the reasons listed below, this may not be sufficient to meet the MRV 

requirements: 

1. The SNC, by definition, is a one-time calculation and report of GHG inventories, adaptation and mitigation 

actions. Although it is the intention to make this a permanent facility that feeds into the BUR, GHG inventory, etc.  

The mitigation actions planned for the NDC will be ongoing and will require regular monitoring.   

2. Most planned mitigation actions will occur after the SNC has been submitted.  For instance, for the SNC, if we 

assume that this will report all mitigation actions, it can only report those actions prior to the SNC. Mitigation 

actions beyond that reporting period will have to be reported by a subsequent national communication or other 

reporting vehicle as determined by upcoming negotiations.   

3. The planned mitigation actions for the NDC may not be the same as those listed in the SNC 

4. Mitigation actions may simply be listed in the SNC without calculation of GHG reductions.  

5. At the time of the drafting of this document, it was not known if and what methodologies were going to be used for 

the calculation of GHG reductions.    

6. It is not planned for the SNC to report MRV of support 

The SNC will fulfil part of Myanmar’s MRV obligations in that it will report a national greenhouse gas emission 

inventory.  MRV obligations under the REDD+ program will fulfill another part, but together, they only form two 

components of a greater MRV system needed.  Figure 3 illustrates all the MRV components required for Myanmar 

and the relationships between them.   

 

Figure 3: Myanmar’s MRV requirements under the Paris Agreement  

Each circle represents a distinct MRV obligation.  The solid blue circles are MRV activities that are currently being 

implemented and supported, that is, MRV of GHG Emissions with the SNC and MRV of Mitigation Actions with 

REDD+.  The other circles represent MRV obligations that will be required and may be partially covered in current 

activities such as with the mitigation actions of hydro, cook stoves, rural electrification and industrial process, or not 

covered such as the MRV of support. 
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Essentially, the current MRV activities in Myanmar are fragmented, ad-hoc and incomplete.  Ideally, MRV should be 

systematic so the NDC focal point can know what’s happening at any one time.  It should be viewed as a process that 

will be fed by the various data sources, and used to produce national communications and biennial reports, and also 

to be able to track mitigation actions, climate impacts and adaptation, as well as financial, technology transfer, and 

capacity-building support needed and received. 

 

Under the Paris agreement, the national greenhouse gas emission inventories are to be prepared per the latest IPCC 

good practice guidance.  However, the MRV rules on the progress toward achieving NDC mitigation actions and 

tracking support have not been drafted yet.  As such, it is impossible to know precisely what those MRV requirements 

are until the Conference of the Parties serving as the meeting of the Parties to the Paris Agreement (CMA) has 

adopted its rules by the end of 2018.  Despite this uncertainty, there are several assumptions that can be made about 

future MRV rules that would allow Myanmar to start preparing now for the eventual adoption of a MRV system.  This 

will be the focus of sections below. 

Stakeholder and Situation Analysis 

MRV Essentials 

MRV is central to effectively implementing the NDCs submitted under the Paris Agreement.  The previous sections 

describe the different types of MRV, the status of MRV in Myanmar, the requirements under the Paris Agreement, the 

gaps between them, and suggested that, ideally, MRV is not a series of disjointed activities but a unified systematic 

process.   

Even though all the rules have not yet been formalized, the essential building blocks of MRV systems including 

establishing institutional arrangements, data management systems, and building capacities remain the same.   

 

MRV 

National 
Communications 

Biennial Reports 

Climate Impacts 
and Adaptation 

Support 

Mitigation 
Actions 

Data 
Sources 
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Institutional arrangements 

Institutional arrangements must be in place to coordinate participation of stakeholders. Clearly defined roles and 

responsibilities of key organizations within the government departments and agencies will ensure the smooth flow of 

information to all entities measuring, reporting and verifying the GHGs.  Developing a robust institutional framework 

that encompasses the relevant institutional entities as well as the necessary staff, systems and processes, is essential 

for an effective MRV system. However, the approaches that countries have taken vary widely, and while there is no 

single set of institutional arrangements that can be considered “best practice” as of now, there are a number of 

commonalities in how countries have chosen to approach institutional arrangements: 

1. Coordinating body/ Lead institution 

In most cases countries have designated a lead institution, often the Ministry of Environment or equivalent to 

coordinate the MRV system and direct the activities of other actors in this area. 

2.  Inter-ministerial body/ Steering Committee 

This body promotes coordination across key stakeholders and also ensures input into other national processes and 

plans. 

3.  Technical Coordinator(s) 

The technical coordinator, which may take the form of a team or individual, often sits within the lead institution and is 

responsible for the technical outputs of the MRV system. Technical coordinators may also be designated for each of 

the sectoral working groups 

4. Sectoral Working Groups 

Countries also often designate separate working groups to conduct MRV activities within a specific sector. These 

teams comprise a combination of governmental institutes, research organizations and other public and private sector 

bodies. 

 

Data management systems  

Estimating GHG emissions almost always relies, in one way or another, on the basic function of the product of activity 

Data (AD) and an emission factor (EF).  The quality of the estimate will depend heavily on the quality of the data and 

hence on a country’s data management system. Data management systems should consider different sets of 

indicators, be transparent, use harmonized methodologies and deliver data in a timely manner.  Some countries have 

developed a centralized system for data management with all information centralized within the lead institution for 

compilation and analysis. In other countries much of the data management, collection and storage takes place in a 

more decentralized way. 

 

Building capacities 

There are several technical elements involved in MRV and many developing countries need strengthened capacity to 

fulfill their commitments regarding transparency. Depending on the type of MRV, different resources and capacities 

may be required.  Under the Paris Agreement, the Capacity building Initiative for Transparency (CBIT) has been 

established to strengthen institutional and technical capacity, and support developing countries in establishing 

effective MRV systems. 

By supporting Myanmar in establishing its institutional arrangements, data management systems, and capacities, the 

bulk of the work in building an MRV system would be complete and the country will be well prepared for any MRV 

rules decided upon down the road.  
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It is with this in mind that the research and interviews into current MRV activities in Myanmar was conducted.   

The Methodology 

In preparation of GGGI’s mandate to build an MRV system for Myanmar’s NDC requirements, a detailed stakeholder 

and situation analysis was conducted examining its current institutional arrangements, data management systems, 

and capacity.  Building on current analysis and engagement undertaken in Myanmar to date, the method chosen to 

undertake this situation analysis was research into current activities related to MRV as well as a series of interviews 

with government staff, domestic and international consultants and foreign organizations such as UNDP, and UN 

Habitat.   

 

Results of the detailed stakeholder analysis 

To initiate the situation analysis, a series of interviews was in planned in Nay Pyi Taw in the fall of 2016.  A series of 

questions was sent to Myanmar’s NDC focal point (Environment Conservation Department) in advance and was 

designed to assess the status of its institutional arrangements, data management systems, and capacity.  Questions 

were distributed to all relevant ministries, departments and agencies, followed up by face to face meetings.  The 

questions and groups met can be seen in Annex 1 to this report and the answers were consolidated and abridged into 

the sections below. 

Institutional Arrangement  

The  Environment  Conservation  Department  (ECD)  of  the  Ministry  of  Natural  Resources  and Environmental  

Conservation  (MoNREC)  is  the  focal  point for  climate  change  issues in general, with the NDC and any MRV 

activities that ensue.  It is also responsible for engaging other ministries and departments in addressing climate 

change. 

The existing capacity of ECD requires reinforcement, while capacities in other ministries and agencies also require 

dedicated support to be able to integrate climate change and MRV needs into respective Programs.  The consistent 

exchanges through the Technical Working Group (TWG) of the Myanmar Climate Change Alliance (MCCA) between 

2015 and 2016, have significantly increased the participation of several sectoral actors, and inter-ministerial 

coordination in assessing the impacts of climate change on different sectors.  ECD plays an important coordination 

role as concerns about climate change escalate and has used the TWG of MCCA effectively to this end. This initiative 

was originally designed to develop the Myanmar Climate Change Strategy, but has in fact evolved into a platform of 

coordination, which has also served the development of the NDC, the dissemination of the new climate change 

projections, and other issues. This platform will require further institutionalization, beyond the life of its original 

mandate, as it is the first actual mechanism to consistently discuss climate change action in Myanmar at the national, 

sub-national, and local levels21. 

ECD is currently receiving support from the GEF to develop its SNC while the Forest Department is receiving support 

from the UNREDD program to develop its National Forest Monitoring System.  Both of these initiatives will satisfy the 

MRV requirements for the national GHG inventory and for forestry mitigation actions listed in the NDC, but are ad-hoc 

and leave several gaps in a complete MRV system.  Nevertheless, the institutional arrangements being developed 

under those initiatives can be utilized and reinforced to serve a greater MRV process that will satisfy NDC 

requirements.     

                                                      

21 Myanmar Climate Change Strategy and Action Plan (MCCSAP) 2016-2030.  Unofficial version, July 2016  
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ECD is in the process of forming working groups and establishing contacts with all the relevant ministries, agencies 

and departments related to the SNC.  They plan on forming five inter-ministerial working groups: 

1. GHG inventory and mitigation 

2. Vulnerability assessment and adaptation 

3. Environmental sound technology 

4. Research and systematic observation 

5. Education, training and public awareness  

These working groups are expected to begin meeting early 2017.  In addition, ECD has asked other ministries to 

determine the focal points but they have not yet been established.  It is important to keep in mind that these working 

groups are meant to meet for the SNC and share any REDD+ progress.  As was seen in sections above, there are 

several shortcomings to those programs when it comes to a MRV system, mainly due to the MRV of mitigation actions 

with its sustainable development co-benefits, and MRV of support.  It would be critical to support the institutional 

arrangements to include those.    

The level of cooperation between departments and ministries is very positive.  However, many ministries are less 

concerned about climate change issues and will hence be unresponsive to demands for MRV.  For example, ECD and 

the ministries involved with the SNC met in September where ECD requested that each ministry appoint a 

representative to form a working group.  As of April 2017, there were 117 participants in total of five TWGs. 

Another issue with the institutional arrangements in Myanmar is the lack of institutional memory.  Myanmar’s first and 

only GHG inventory and national communication was in 2008 and based on 2000 data.  Most of the people involved in 

that calculation are retired.  The individuals currently responsible for the SNC were not involved in the first and have 

little experience in producing inventories.  However, they are currently receiving training in IPCC good practice 

guidance, are actively involved in mutual learning events facilitated by the Workshop on GHG Inventory in Asia 

(WGIA), and plan on hiring consultants that were involved in past GHG calculations. 

The MRV activities under the UN-REDD program will be self-sufficient and the communication between departments 

seems quite effective.  UN-REDD representatives joined in SNC TWG and have supported the SNC Teams in term of 

capacity building on GHG Inventory and REDD+ concepts and principles including MRV.   

The institutional arrangements being developed for the SNC and REDD+ are in their infancy and remain untested.  

Diverse supporting capacity building and learning exchanges being developed with different international partners (ex. 

FAO, UNEP, UNFCCC, WGIA, UNREDD, EU-MCCA) will continued to improve capacities, but there is need to ensure 

that these are well-integrated to meet the needs for all MRV requirements for the NDC.  It is important that the working 

groups being formed to develop the SNC and REDD+ incorporate all other MRV related issues. 

 

Data management  

Myanmar’s has a decentralized statistical organization.  The Central Statistics Organization (CSO) out of the ministry 

of planning and finance, was established under the Statistical Authority Act of 1952.  This act empowers the CSO to: 

• Collect a wide range of economic and social data to serve the statistical needs of the nation.  

• Delegate responsibility for the collection of particular data sets to authorized individuals and agencies of the 

government. 

• have access to any relevant records or documents in the possession of any person, or entity to obtain any 

information or return for the purpose of the collection of any statistics under the Act 

Currently the CSO collects national data on a monthly and yearly basis on general economic indicators such as 

income, prices, import, and export.  Recently, they are also requesting departments to supply information on CO2 
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equivalent emissions from different sectors which will be used for publication in the 2017 Statistical Year Book. 

However, not all data requested for 2011 to 2016 is available.  In addition to CSO’s data, each ministry will collect data 

specific to its sector.  Ministry data is held within that ministry and is generally not shared unless it’s specifically 

requested by another.   Inter-ministerial requests for data are made to the CSO who then passes it to the appropriate 

ministry.  CSO will then receive the data then pass it on to the requester.  There are significant delays between the 

time data is requested and received. 

ECD has the authority to request data from other ministries but they do not often respond quickly and sometimes do 

not fully comprehend the request.  Furthermore, there seems to be a low capacity on data management.  Interviewees 

had opposing responses to questions on data availability and procedures to acquire it, on its quality, frequency and 

location.  As part of the National Strategy for Development of Statistics (NSDS), ECD has established an 

Environmental Statistics Working Group to improve this data sharing. Since December 2016, they have held three 

meetings. 

The process for collecting Activity Data for the purposes of generating GHG calculations is outside normal data 

collection activities and tends to be costly and unsustainable.  It usually involves long delays and often has to be 

followed up.  Official letters are sent from ECD to each ministry who then send their own letters to the companies and 

other entities requesting data.   

From the first national communication, data was eventually acquired to produce a basic GHG inventory but it was very 

laborious and costly to collect.  Often, several personal visits to the source of the data (ministry, association or private 

company) over several months had to be done in order to acquire the data.  In a few instances, proxy data had to be 

pieced together to reconstruct missing data.   

There is certain data that is collected with a regular frequency, but it’s often ad-hoc.  Each ministry is responsible for 

its own data collection so the frequency and methods will be variable.  When interviewed in Nay Pyi Taw, ministry and 

departmental representatives all indicated that the necessary activity data to produce GHG estimates is being 

collected but that acquiring it requires formal procedures.  For instance, important activity data, typically needed in the 

calculations of GHGs, is fuel use by fuel type for energy.  According to the ministry of electricity and energy, this data 

is currently being collect with regular frequency.  Other ministries have also indicated that they collect appropriate 

activity data crucial for MRV.  Confirming precisely what data exists in Myanmar was beyond the scope of this 

stakeholder analysis but any future MRV support will have to do so.   

CSO complies with data collection protocols, but other ministries may not, so there is a need for standardization and 

to develop guidelines for other ministries to follow.  The government of Myanmar is planning to enact a new statistical 

law aiming to better define the organization of the national statistical system, to assign the responsibilities of the 

different actors (CSO, line Ministries) and to establish the CSO as the lead institution regarding statistical activities.  It 

will give CSO the power to collect statistics from the other statistical actors and information for statistical purposes.  It 

also details the principles of objectivity, accuracy, relevance, statistical confidentiality and transparency that statistical 

activities shall follow. 

The data management system in Myanmar is adequate enough to produce one-time reports on GHGs but involve long 

delays and unsustainable costs. However, it will need to be bolstered in order to have access to more timely, accurate 

and relevant data to support a MRV system so as to produce the necessary reports needed to comply with the NDC 

requirements. The new statistical law should help to these ends but it will be necessary to ensure that the appropriate 

data is collected, following standard and robust methodologies, and efficiently delivered to NDC focal points.    

Capacity Building 

Generally, awareness and capacity to  plan  and  deliver  climate change strategies is low at all levels.  The capacity 

to generate MRV data is inadequate.  The capacity need assessment, carried out for the  
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MCCSAP, shows that Myanmar has inadequate institutional, policy and legal framework including inadequate focus 

on climate resilient planning, implementation and monitoring and evaluation22.  The evaluation from the stakeholder 

and situation analysis conducted in Myanmar concurs with these findings, especially when it comes to the technical 

requirements for MRV. 

The primary goal of any capacity building should be to strengthen the in-country capacities for climate change 

reporting, particularly related to MRV of mitigation actions, sustainable development benefits, as well as of support 

received and required.  Training should focus on ECD and CSO, all ministries, agencies, and departments relevant to 

the NDC (MONREC, Ministry of Electricity and Energy, Ministry of Agriculture, Livestock and Irrigation, Ministry of 

Transport and communication, Ministry of construction. In addition, the Naypyitaw, Yangon and Mandalay City 

Development Committees).  The specific needs and priorities in these areas need to be identified and tailored, and 

capacity building programs consisting of in-country workshops/trainings, followed up by non-internet based virtual 

training with practical guidance documents reinforcing the training programs need to be developed and implemented.  

Implications for the Global Green Growth 
Institute 
GGGI has a two-year mandate to build a MRV system for Myanmar’s NDC requirements.  The MRV system will have 

to regularly provide information necessary to track progress made in implementing and achieving NDC goals as well 

as a national inventory report of emissions. In addition, it will also have to provide information on climate impacts and 

adaptation, as well as information on financial, technology transfer, and capacity-building support needed and 

received. 

Given that the rules have not yet been formalized, GGGI can advance its mandate by focusing on the essential 

building blocks of MRV systems such as the institutional arrangements, data management systems, and building 

capacities.   

Institutional arrangements 

GGGI can reinforce the institutionalization of the working groups now being formed to manage the SNC and REDD+ 

activities.  ECD is in the process of forming the following five groups: 

1) GHG inventory and mitigation 

2) Vulnerability assessment and adaptation 

3) Environmentally sound technology 

4) Research and systematic observation 

5) Education, training and public awareness  

Reinforcing the institutionalization of the working groups refers to: 

• Adding an MRV expert to the working groups to support topics currently not being covered, that is, MRV of 

mitigation actions with its sustainable development co-benefits, and adaptation, and MRV of support, to the topics 

discussed within these working groups  

• Providing technical support to the working groups with regular follow-up.  There should be an individual or entity 

responsible for this who has a clear mandate and timelines to follow through with the support for the duration 

                                                      

22 Myanmar Climate Change Strategy and Action Plan (MCCSAP) 2016-2030.  Unofficial version, July 2016 
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GGGI’s mandate.  This individual or entity should also keep track of international developments on MRV and 

update the groups accordingly.  It is expected that this individual or entity will be foreign to Myanmar so in 

addition to him or her, it is suggested that a domestic individual is engaged to assist the institutional 

arrangements expert and to ensure the transfer of knowledge and institutional memory.    

Data management systems 

Given the challenges acquiring data in Myanmar’s decentralized statistical system, a data management system will 

have to be designed in order to have access to timelier, accurate and relevant data to support a MRV system so as to 

produce the necessary reports needed to comply with the NDC requirements, and to keep ECD up to date.  Even 

though the precise rules for MRV are not known, the data needs should be the same regardless, so the precise data 

required can be based on current international protocols for mitigation actions and support (e.g. Clean Development 

Mechanism methodologies).   

Ideally, the data management system should centralize data collection, facilitating interaction between ECD, providers 

and verifiers, and support23,24:  

• tracking of progress against mitigation actions and support 

• aggregation and storage of activity data, emission factors, and calculated emissions, mitigation actions and 

support activities;  

• data analysis and calculations;   

• documentation of procedural information and methodologies; 

• Data review, consolidation, and analysis for ECD, sharing among government agencies, and others; and  

• archiving of datasets, calculations, documentation, relevant studies, communications among inventory team 

members, and final submitted reports. 

The data management system can be set up and managed by an individual or entity responsible for the data with a 

clear mandate and timelines to follow through with the support for the duration GGGI’s mandate.  It is expected that 

this individual or entity will be foreign to Myanmar so in addition to him or her, it is suggested that a domestic individual 

is hired to assist the data management expert and to ensure the transfer of knowledge and institutional memory.    

Capacity 

The primary goal of any capacity building should be to strengthen the in-country capacities for climate change 

reporting, particularly related to MRV of mitigation actions and adaptation, sustainable development benefits, as well 

as of support received and required.  Training should focus on ECD and CSO, all ministries, agencies, and 

departments relevant to the NDC.  The specific needs and priorities in these areas need to be identified and tailored, 

and capacity building programs consisting of in-country workshops/trainings, followed up by non-internet based virtual 

training with practical guidance documents reinforcing the training programs need to be developed and implemented.  

                                                      

23 World Bank. 2016. Greenhouse Gas Data Management: Building Systems for Corporate/Facility-Level Reporting. 
Partnership for Market Readiness, World Bank, Washington, DC. Available online at: 
https://openknowledge.worldbank.org/bitstream/handle/10986/23741/K8658.pdf?sequence=5&isAllowed=y   

24 Damassa, T. and J. Blumenthal with S. Elsayed. 2015. “Data Management Systems for National Greenhouse Gas 
Inventories: Insights from Ten Countries.” Working Paper. Washington, DC: World Resources Institute. Available 
online at www.wri.org/publication/data-managementghg-insights. 

https://openknowledge.worldbank.org/bitstream/handle/10986/23741/K8658.pdf?sequence=5&isAllowed=y
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This can be accomplished by an individual or entity responsible with a clear mandate and timelines to follow through 

with for training during the initial phases of GGGI’s mandate and not for the entire duration.     

Recommendations  

Referring to figure 4 above, MRV system established in Myanmar should be systematic so the NDC focal point can 

know what’s happening at any one time.  It should be viewed as a process that will be fed by the various data sources, 

and used to produce national communications and biennial reports, and also to be able to track mitigation actions, 

climate impacts and adaptation, as well as financial, technology transfer, and capacity-building support needed and 

received. 

The goal of this stakeholder and situation analysis was to assess the current institutional capacity and data availability, 

so as to build on the existing mechanisms and institutional roles and responsibilities, and to eventually introduce a 

MRV system for Myanmar.  As such, the focus has been on identifying the gaps in its current MRV related activities 

and suggest a path forward on filling those gaps.  It is important to note, however, that this paper’s focus was not on 

how specifically to implement an action plan on filling the gaps but nevertheless, makes the following 

recommendations: 

Recommendations for the two-year duration of GGGI’s mandate to build a MRV system in Myanmar:  

• Engage one or more persons, with expertise in MRV as it pertains to obligations under the Paris Agreement who 

will attend working group meetings and is responsible for overseeing the institutional arrangements.  They must 

have a clear mandate and timelines to follow through with the support.   

• It is expected that these individuals will be international experts so in addition to them, it is suggested that 

domestic individuals are engaged to assist the MRV experts and to ensure the transfer of knowledge and 

institutional memory.    

• Engage one or more persons to set up and manage the data management system as it pertains to MRV under 

the Paris Agreement with a clear mandate and timelines to follow through.   

• It is expected that these individuals will be international experts so in addition to them, it is suggested that 

domestic individuals are hired to assist the data management experts and to ensure the transfer of knowledge 

and institutional memory.    

• Engage one or more persons to manage the institutional arrangements and data management experts and 

assume responsibility for the development of Myanmar’s MRV system, and coordinate all efforts to that end. 

These individuals should also keep track of international developments on MRV and update the groups 

accordingly.   

Recommendations for the initial phases of GGGI’s mandate to build a MRV system in Myanmar:  

• Engage one or more persons responsible for the capacity building program with a clear mandate and timelines to 

follow through with training.  Training should focus on ECD and CSO, all ministries, agencies, and departments 

relevant to the NDC.  The specific needs and priorities in these areas need to be identified and tailored, and 

capacity building programs consisting of in-country workshops/trainings, followed up by non-internet based virtual 

training with practical guidance documents reinforcing the training programs need to be developed and 

implemented. 

The international experts engaged could be based outside of Myanmar with frequent travel to Nay Pyi Taw and 

Yangon as needed.  The domestic assistants could be locally engaged and working full time on their mandate.   
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Annex 1 

 

MRV Scoping mission questions to Myanmar  
September to December, 2016 
 

Gap Analysis Questions  

Elements Questions to be considered 

NDC / SNC 1. Is your department involved in the target setting for the NDC?  

a. How do you decide what mitigation actions are needed? 

b. What mitigation actions are planned for the 2nd NDC / SNC?   

c. How do you quantify the mitigation actions?  

d. What assumptions are used for baselines? 

2. Does Myanmar participate in any international or regional networks for 

knowledge exchange on NDC, SNC, MRV? 

3. Which sectors have been prioritized for mitigation actions? 

4. Will the mitigation actions listed in the SNC attempt to also capture 

non-GHG benefits, e.g. job creation, air quality, health, etc.? If so, 

please explain what metrics are used. 

5. Do you plan to measure and report support activities for the SNC or for 

donors? E.g. financial flows, technical knowledge, and capacity 

building 

6. Are processes for the validation/verification of MRVed mitigation action 

impacts in place? 

7. Are sufficient staff available at the institutions responsible for the 

SNC? 

8. Do the available staff need training in the methodologies and data 

needs for all sectors?  This includes training in: IPCC, measuring 

emissions and baselines, measuring non-GHG benefits, e.g. job 

creation, air quality, health, etc., measuring support e.g. financial 

flows, technical knowledge, and capacity building. 

9. Do the available staff need training in both technical and content 

related reporting requirements and relevant tools 

Agriculture, 

Forestry, REDD+ 

10. At what stage is the REDD+ MRV system? 

11. How has it been envisioned to be incorporated into a national MRV 

system? 

12. What specific mitigation actions are planned for the 2nd INDC? 

Institutional 

Arrangement 

13. ECD is responsible for the SNC and the NDC.  They will need data 

from several departments/ministries.  

a. How is data shared?  

b. What is the mechanism?   

c. Are there laws in place for data sharing? 
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14. Can you describe the working group / steering committee responsible / 

focal points / technical experts for the SNC, the NDC and Climate 

mitigation/adaptation in general? 

15. Who, what, when and how will the SNC be reported?    

16. Is there a process in place to engage stakeholders in the development 

of mitigation activities (e.g. financial institutions, NGOs, multilateral 

implementing agencies)? 

Data Availability & 

Data Collection 

Systems 

17. Are the key datasets that are required for GHG emissions estimation 

for different source sectors available? that is: 

a. the Activity Data (AD) used in GHG emissions estimation e.g. 

total fuel combusted by type fuel, by sector; production (mass) 

of cement, lime, glass, refrigerants, and waste. 

b. Are there any estimates for country specific emission factors? 

18. Is the data collection based on a voluntary or a mandatory basis?  

Does a national law exist that requires data reporting from, e.g. the 

private sector? 

19. Is there a need to establish data agreement with key data providers? 

20. What is the frequency of data collection (monthly, annual or ad-hoc 

basis?) 

21. Is data on sustainable development being collected? 

Data Quality 22. Method of data collection – do you follow established guidelines and 

protocols? 

23. What Quality assurance and control (QA/QC) procedure is carried out 

by data suppliers on the data used to compile the GHG emissions?  

Capacities & 

Technical Skills 

24. Do the skills and capacity required at each stage of the MRV process 

exist in Myanmar? 

25. How many highly technical staff in engineering, data management or 

statistics are in Ministry X?   

26. What is the general knowledge of MRV within the ministry? Do 

working level non-technical staff know what MRV is or have a general 

understanding of how it is implemented?  

27. Do you have recommendations on the means of capacity development 

that should be used and why? (Training, workshop, study visit, 

coaching, twinning, providing manuals, identification of best practices 

elsewhere) 

28. Would you be willing to send one or more of your staff to partner 

country to learn more about their MRV system? Would you be willing 

to host a staff member from a partner country who could provide 

expertise on MRV? 

29. What is the demand and supply for research data required for 

implementation of MRV? 

30. Are there currently any existing government training institutes? Could 

we partner with them for training on MRV?  

31. What kinds of training do new national government staff go through?  

32. What kinds of training do new Ministry staff receive? Could we 

potentially add a module or handbook on MRV to such training? 

33. Are there technical staff who have expressed an interest in learning 

more about MRV or being a part of its implementation? Are there any 
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incentives in place for staff who participate in trainings or commit to 

expanding their knowledge of MRV? 

34. What results would you like to see at the end of a capacity 

development program for MRV? 

a.  

 35. Have budgets and human resources for the compilation and 

submission of the SNC been established, including resources for all 

related MRV activities? 

 

 

Distribution  
Institutions and individuals who participated in the stakeholder analysis 

 

Ministries and Departments 
 
 

• Ministry of Natural Resources and Conservation 
o Environmental Conservation Department 
o Forestry department  

 
Name Position Email 

Hla Maung Thein  Director general   Hlamaungthein.env@gmail.com   

Than Aye  Deputy DG  Thanaye82@gmail.com   

Moh Moh Han  Staff Officer  Mohmohhan.ecd@gmail.com   

Tin Aung Cho  Senior National Consultant  tac74631@gmail.com   

David Allan  Consultant  djallan7@gmail.com  

KYAW MOE AUNG Project Coordinator SNC Kyawmoeaung.kyawmoe@gmail.com  

Aung Thu Han Assistant Director aungthuhann@gmail.com  

Paing Hsu Lwin  Deputy Staff Officer  Painghsulwin.env@gmail.com  

Su su Lwin Deputy staff officer Susulwin.ecd@gmail.com  

Myat Mon   sumonforest@gmail.com  

 
 

• Ministry of agriculture, livestock and irrigation 
o Department of rural development 
o Department of agricultural research 

 
Name Position Email 

U Khant Zaw Director General kzaw@drdmyanmar.org  

Myint Oo Deputy DG Myint.oo.dda@gmail.com  

U Myo Myo Deputy director myomyonpd@gmail.com  

Naing Kyi Win Director General Dgdar.moai@gmail.com  

Khin Mar Htay Deputy director Khinmarhtay@gmail.com   

 
 

• Ministry of electricity and energy 
o Myanmar oil and gas enterprise 
o Department of electric power planning 
 

 
Name Position Email 

mailto:Hlamaungthein.env@gmail.com
mailto:Thanaye82@gmail.com
mailto:Mohmohhan.ecd@gmail.com
mailto:tac74631@gmail.com
mailto:djallan7@gmail.com
mailto:Kyawmoeaung.kyawmoe@gmail.com
mailto:aungthuhann@gmail.com
mailto:Painghsulwin.env@gmail.com
mailto:Susulwin.ecd@gmail.com
mailto:sumonforest@gmail.com
mailto:kzaw@drdmyanmar.org
mailto:Myint.oo.dda@gmail.com
mailto:myomyonpd@gmail.com
mailto:Dgdar.moai@gmail.com
mailto:Khinmarhtay@gmail.com
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U Wai Oo Director  Mogeadm15@mptmail.com.mm  

U Kyaw Zeya Deputy director Ukyawzeya.moge@gmail.com  

Hein Htet Deputy Director General Heinhtet.moep@gmail.com  

 

• Ministry of Industry 
 

Name Position Email 

Naing Naing Linn Director  Nnainglinn.mm@gmail.com  

   

   

 

• Ministry of Construction 
 

Name Position Email 

U Min Htein Director General uminhtein@gmail.com 

Zaw Zaw Aye Deputy director zawzawayedhshd@gmail.com  

Ye Sis Min Assistant director  yesismin@gmail.com  

 
 

• Ministry of planning and finance 
o Central statistical organization  

 
Name Position Email 

Khin Swe Latt Director khinswelatt@gmail.com  

   
   

 

• Domestic and international consultants / UN organizations 
 

Name Position Email 

Myint Soe  Consultant  myintsoe9999@gmail.com ;   
Hnin Hnin Aye  Consultant  hninhninaye999@gmail.com   
Pasquale Capizzi  UN-Habitat & UNEP Pasquale.Capizzi@unhabitat.org  
Marie Noelle Dietsch  Senior Consultant  Mn.dietsch@gmail.com   
Franz Arnold.    UN-REDD, UNDP   franz.arnold@undp.org 

  

mailto:Mogeadm15@mptmail.com.mm
mailto:Ukyawzeya.moge@gmail.com
mailto:Heinhtet.moep@gmail.com
mailto:Nnainglinn.mm@gmail.com
mailto:uminhtein@gmail.com
mailto:zawzawayedhshd@gmail.com
mailto:yesismin@gmail.com
mailto:khinswelatt@gmail.com
mailto:myintsoe9999@gmail.com
mailto:hninhninaye999@gmail.com
mailto:Pasquale.Capizzi@unhabitat.org
mailto:Mn.dietsch@gmail.com
mailto:franz.arnold@undp.org
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Annex 2 

Industry sector breakdown in Myanmar 
Sources of Emissions  

 

Myanmar launched an Initial National Communication (INC) project in 2012 with the financial assistance from 

GEF/UNEP. The Greenhouse Gas (GHG) inventory and mitigation option analysis team (GHG study team), 

established in January 2012 successfully accomplished national GHG inventories for 2000 for the following sectors: 

energy, industrial processes and product use, agriculture, forestry and other land use, and waste sectors.  These 

remain the main sources of GHG emissions in Myanmar. 

Energy 

The main sources of GHG emissions in the energy sector are fossil fuel combustion, traditional biomass fuel 

combustion, fugitive emissions from coalmining activities, and oil and natural gas system. 

Fossil fuel combustion 

Myanmar’s commercial energy resources depended almost fully on hydropower and fossil fuels. The emission 

sources in the sector of electric power and 

Heat supply were defined to be the power generation and heat supply of Myanmar’s thermal power utilities while the 

emissions from auxiliary power plants and other sources of heat supply were reported in the relevant sectors. 

Machineries and equipment for fossil fuel combustion composed of gas turbines and combined cycle power plants, 

power generating boilers, industrial boilers, industrial kilns, household cooking ovens, farm implements, power-

generation internal combustion engines, different kinds of aviation vehicles, road transport vehicles, railway transport 

vehicles, shipping transport vehicles, etc. energy industry and transport sectors shared the largest contributions. 

GHG emissions from fossil fuel combustion in Myanmar in 2000 (Gg) 

 

 

Sector CO2eGg 

Energy Industry  2,323.02 

Industry& Construction  809.63 

Transport  2,170.64 

Commercial & Institutional 888.55 

Residential  42.87 

Agriculture/Forestry/Fishery  627.9 

Others  892.5 

Total 7,755.11 
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Traditional biomass fuel combustion 

It mainly consists of fuel wood consumed for domestic home cooking. About 95 percent of the rural household’s uses 

fuel wood for their home cooking.  Total CO2 emission, total CO2 equivalent emissions from traditional biomass 

burned for energy was calculated at 28,297 Gg CO2e. This is four times the GHG emissions from the energy sector. 

Fugitive emissions from oil and natural gas systems 

Only methane emissions were calculated from oil and natural gas systems.  Methane emissions from oil and natural 

gas systems were estimated to be 4.63 Gg (97.23 Gg CO2e). 

Fugitive emissions from coal mining activities 

Only methane emissions were calculated from coal mining activities of Myanmar.  Methane emissions from 

underground mining and surface mining were estimated at 0.53Gg (11.13 Gg CO2e). 

 

Industrial Processes and Product Use Sector 

GHG emissions from various types of industrial processes are not energy use related emissions.  These emissions 

are related to physical and chemical transformations of materials, in which GHGs such as CO2, CH4, N2O and other 

gases are released.  GHG emissions were worked out for industries namely, cement, lime, iron and steel, glass, urea, 

calcium carbide used in acetylene, and product uses. 

 

 GHG emissions from Industrial Processes and Product Use in 2000 (Gg) 

 

 

 

  

 

 

Product Use CO2eGg 

 

Industrial processes CO2eGg 

Cement  203.23 

Lime  30.74 

Glass  1.74 

Urea  0.8 

Iron& Steel  4.34 
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Carbide for Acetylene 
Production  

0.35 

Refrigeration& Air 
Conditioning  

143 

Electrical Equipment 71.7 

Lubricant Use  7.39 

 

Agriculture Sector 

Myanmar’s economy mainly depends on agricultural production.  Agriculture sector contributed 34% of GDP, 23% of 

total export earnings, and employed 63% of labor force in 2000. Seventy percent of the population reside in rural 

areas and are mainly engaged in agriculture, livestock and fishery sectors for their livelihoods. 

Rice is a staple food and it grows well in all agro ecological regions of Myanmar. Flooded rice fields act as a major 

emitter of methane (CH4), which has a higher global warming potential. In addition, N2O is an important GHG 

produced in agricultural soils by microbial processes of nitrification and denitrification.  Livestock is the other major 

source of emissions in Myanmar.  Methane emissions mainly come from the enteric fermentation of ruminants, 

including dairy cattle, non-dairy cattle, and others. 

Estimation of GHG emission from agriculture sector in 2000 (Gg) 

Agriculture source CO2eGg 

Rice cultivation 10651.8 

Emission from agricultural 
soils 2542 

Livestock 9648.31 

 

 

 

Land Use Change and Forestry Sector 

The forest resource assessment (FRA 2005) conducted by the Food and Agriculture Organization (FAO) in 

cooperation with the Forest Department (FD) of Myanmar has indicated that Myanmar is still endowed with a forest 

covered area of 52% of the country’s total land area of 676,577 km2. This is one of the highest forest cover in the 

Asia-Pacific Region. 

Since forest represent a huge carbon stock, this sector is uniquely characterized by GHG emissions and removals 

(sequestration) where Myanmar forests remain a net carbon sink.  The main sources of annual increases in biomass 

carbon stocks were natural forests, plantations, home gardens and roadside trees.  Similarly, the main sources of loss 
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of carbon stocks by wood removal were harvested wood products, fuelwood removal, Biomass burning following land 

clearing, Site preparation for forest plantations, Shifting cultivation and deforestation.   

 

CO2 emissions / removals from land use change and forestry sector in 2000 (Gg) 

Activity CO2 emissions 
CO2 

removals 
Net CO2 

emissions/removals 

Natural forests  
 

        129,839      (129,839) 

Forest plantations                   1,863            11,750           (9,887) 

Home garden trees  
 

                470               (470) 

Roadside trees  
 

                162               (162) 

Wood removal   n/a   n/a   n/a  

Fuel wood removal   (Energy sector)  
  

Harvested wood products  n/a   n/a   n/a  

Shifting cultivation                   1,201  
 

           1,201  

Deforestation                37,341  
 

         37,341  

Total               40,405          142,221      (101,816) 

 

Net GHG removal in land use change and forestry sector shows a major carbon sink of 101,816 Gg of CO2 in 2000 

was removed from the atmosphere. CO2 removal by land use change and forestry sector can compensate the total 

emission by different sectors.  However, the trend of net GHG removal is decreasing over time due to increased 

deforestation. 

Waste Sector 

The two significant sources of GHG emissions for the waste sector in Myanmar come from solid waste, including 

agricultural waste (mainly crop residues), livestock waste (farming manure), industrial waste and domestic/municipal 

waste, and domestic and commercial wastewater. 

 

GHG emissions from the Waste sector in 2000 (Gg) 

 

 

 

Waste Sector CO2eGg 

Solid Waste 2932.82 

Domestic and Commercial 
waste water 27.654 


