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Foreword

Mongolia is severely impacted by desertification and climate change. The Gobi 
Desert continues to expand northward, with over 70% of Mongolia’s land 
degraded through overgrazing, deforestation, and climate change. Degradation 

is a downward spiral, as degraded lands are less resilient to climate change impacts. 
Average mean temperature increases are more than 2°C. Climate models indicate that 
temperatures will continue to rise, and more than 80% of the country’s territory is defined 
as highly vulnerable to climate extremes. Climate-related disasters, including droughts, 
severe storms, and flash floods, with high social and economic costs (particularly for 
herders), have doubled in frequency. 

The Asian Development Bank (ADB) supports regional cooperation among the countries 
of Northeast Asia to combat dust and sandstorms resulting from desertification. ADB is 
strengthening the capacity of the governments of Mongolia and the People’s Republic of 
China in accessing carbon financing to sustainably manage grasslands. ADB recognizes 
that healthy ecosystems are more productive, more resilient, and provide valuable 
ecosystem services such as carbon sequestration. Healthy ecosystems form the firm 
foundation for herders’ natural-resource-based livelihoods. 

In close cooperation with Government of Mongolia’s Climate Change Coordination Office 
under the Ministry of Environment and Green Development, this knowledge product was 
prepared for the Ministry of Environment and Green Development to provide information 
and analyses of selected aspects of grasslands and livestock management as inputs for 
an agriculture sector nationally appropriate mitigation action. This publication aims to 
move the country’s climate change policy agenda forward, and attract donor support 
for grassland and livestock mitigation activities through the development of an official 
nationally appropriate mitigation action.

The threats posed by climate change have significant impacts on Mongolia’s grassland 
ecosystems and herders’ livelihoods. This publication identifies sustainable management 
practices that will boost community resilience to climate change, improve environmental 
quality, and increase local revenue.

Ayumi Konishi
Director General
East Asia Department
Asian Development Bank
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Executive Summary

Historically, Mongolia has made relatively minor contributions to global climate change, 
although its greenhouse gas (GHG) emissions per capita are relatively high and are 
continuing to rise. Emissions come primarily from the energy (54%) and agriculture 

(34%) sectors. Climate change is acknowledged as a significant threat to Mongolia’s 
economic growth, sustainable development, and fragile environment. Mongolia recognizes 
that well-designed actions to mitigate climate change can provide multiple benefits, including 
socioeconomic development and resilience to climate variability and change. 

Developed countries have committed to contribute $100 billion per year by 2020 for 
mitigation and adaptation activities in developing countries. Nationally appropriate 
mitigation actions (NAMAs) are one of the potential types of mitigation action that may 
receive support through this funding. NAMAs can provide a framework for the identification 
and implementation of mitigation actions that support sustainable development in 
Mongolia. NAMAs are nationally determined policies and actions that reduce GHG 
emissions against a “business-as-usual” scenario, i.e., the emissions that would have 
occurred in the absence of NAMA implementation. These actions are selected and 
undertaken voluntarily by developing countries with support from developed countries. In 
2010, Mongolia communicated its intention to implement NAMAs to the United Nations 
Framework Convention on Climate Change. This includes an agriculture (including animal 
husbandry) NAMA area with the objective to “limit the increase of the total number of 
livestock by increasing the productivity of each type of animal, especially cattle.” The 
Strengthening Carbon Financing for Regional Grassland Management in Northeast Asia 
Project, supported by the Asian Development Bank (ADB), provided assistance to the 
Government of Mongolia to elaborate a concept for a NAMA for sustainable management 
of the grassland and livestock sector. 

This study identifies and assesses the main technical, institutional, and policy elements 
that need to be put in place to develop and implement a NAMA in the grassland and 
livestock sector. These technical elements include (i) estimates of GHG mitigation 
potential, (ii) economic costs and benefits, (iii) GHG measurement options, (iv) adaptation 
benefits, and (v) barriers to adoption and identification of policies and measures. The main 
institutional elements include sector policies and procedures, monitoring and evaluation 
procedures, financing vehicles, and arrangements for stakeholder involvement. Important 
policy elements include the alignment of the proposed NAMA with national policies, 
priority and target setting, and the legal framework. To provide the technical analysis to 
support the development of a NAMA in the grassland and livestock sector, this study 
undertook assessments of the state of readiness for NAMA implementation in relation 
to each element in the sector. On the basis of this assessment, some priority actions are 
recommended to help put these elements in place. 

Eight types of GHG mitigation action in the grassland and livestock sector have been 
assessed. On the basis of these assessments, the following priority activities have been 
identified as suitable for promotion through a NAMA: (i) sheep, beef, and dairy livestock 
breeding activities to increase productivity; (ii) reduction of milk losses in the milk supply 
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chain; and (iii) sustainable grassland management. Additional analysis is required to 
identify cost-effective fodder production options and to quantify the benefits of actions to 
improve animal health. 

It is estimated that together the identified activities have potential to mitigate about 411,000 
tons of carbon dioxide equivalent over the remaining period of the National Livestock 
Program (NLP), 2013–2020. For a developing country such as Mongolia, socioeconomic 
development benefits, including adaptation to climate change, are the primary motivation 
for promoting GHG mitigation actions. The priority activities identified all have negative 
GHG abatement costs and financial returns above a benchmark of 12% during 2013–2020. 
The total cost of adopting these activities over an 8-year period at the scale of adoption 
proposed for the NAMA is $135 million–$144 million, depending on the mix of options 
chosen. Of this amount, financial support totaling $23 million–$28 million (i.e., 17%–20% 
of the total cost of the activities) is required. About 78% of the required support is grant 
financing, 20% is subsidized loans, and 2% is commercial loans. Given the significant 
co-benefits for climate adaptation and poverty alleviation in rural areas, there are several 
finance options for supporting the identified activities.

The NLP is well aligned with the main national development strategies, such as the National 
Development Strategy and state policies on herders and food security. A national technical 
working group has been established with ADB support, which provides a suitable basis 
for expanded consultation and coordination of the development of specific activities and 
of the grassland and livestock NAMA with institutional and policy developments in other 
sectors at national level. As some key NAMA elements are more advanced than others, 
the grassland and livestock NAMA should be designed with a phased implementation 
strategy. The main actions identified are categorized as “quick wins,” “fast-tracked 
actions,” and “medium-term actions.”

Quick wins are beneficial actions that can be done, even with no international support, 
in a relatively short time frame with limited resources, and that address the NAMA 
building blocks:

(i) piloting of GHG measurement, reporting, and verification (MRV) methods;
(ii) introducing results-based monitoring and evaluation system for the NLP; 
(iii) prioritizing barriers to adoption and identifying best practices for 

overcoming barriers;
(iv) conducting stakeholder consultations on NAMAs in the grassland and 

livestock sector;
(v) defining roles, responsibilities, and coordination mechanisms in NAMA 

development in the grassland and livestock sector; and
(vi) submitting a NAMA seeking support to the United Nations Framework 

Convention on Climate Change NAMA registry.

Fast-tracked actions enable some key elements to be put in place, but implementation 
require dedicated domestic or international resources to be made available. These include

(i) complete assessment of the NLP activity lines;
(ii) consultation on identification and prioritization of policies and measures for 

support in a NAMA;
(iii) pilot implementation of selected NLP activities and associated MRV procedures; 

and
(iv) pilot implementation of grassland carbon sequestration projects for carbon markets.
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Medium-term actions address building the national framework to support NAMAs 
across multiple sectors once practical experience in individual sectors has been gained. 
Actions include

(i) assessing the supporting legal and policy framework;
(ii) clarifying national-level coordination, approval procedures, and arrangements 

for MRV procedures; and
(iii) establishing a climate finance mechanism.

The government is encouraged to develop a plan for implementation of a NAMA based on 
the recommended actions, or to take the priority actions identified as the basis of a further 
readiness process that aims to produce a well-developed NAMA proposal.
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Introduction

Background

Mongolia is a country of 2.8 million people and about 33 million livestock. In recent 
years, economic development has been rapid, driven primarily by the mining sector, 
which accounts for an increasing proportion of gross domestic product, export earnings, 
and employment across the economy. Despite the mining boom, about 40% of the 
workforce is engaged in the livestock sector, mostly as herders.1 Rural poverty rates 
remain high, and livestock are the main source of income for a large proportion of rural 
households (footnote 1). Livestock are predominantly raised in an extensive grazing 
system on natural rangelands, heavily dependent on climatic and natural conditions. 
The climate is harsh, characterized by dry conditions, winter temperatures below –40°C, 
snowstorms, and high winds; and the environment is fragile, with shallow erodible soils 
and grassland ecosystems.

Historically, Mongolia has made relatively minor contributions to global climate change, 
although its emissions per capita are relatively high and are continuing to rise. In 2006, 
Mongolia’s total net (sources minus sinks) greenhouse gas (GHG) emissions were 
approximately 15.6 million tons carbon dioxide equivalent (tCO2e).2 Emissions come 
primarily from the energy and agriculture sectors. Climate change is acknowledged 
as a significant threat to Mongolia’s economic growth, sustainable development, and 
fragile environment. 

Mongolia recognizes that well-designed actions to mitigate climate change can provide 
multiple benefits, including socioeconomic development and resilience to climatic risks. 
For example, upgrading power generation facilities increases the efficiency of energy 
resource use and reduces long-run costs, which may also reduce total GHG emissions. In 
agriculture, which contributed 34.3% of national GHG emissions in 2006, improvements 
in grassland and livestock management can reduce emissions while also increasing 
productivity and the long-term sustainability of agricultural production (footnote 2). With 
a supportive market environment, increases in productivity should also increase herder 
incomes (footnote 1). 

Mongolia has communicated to the international community its interest in implementing 
nationally appropriate mitigation actions (NAMAs) in the agriculture (livestock) and 
sustainable land use sectors, with international support.3 The ADB-supported regional 
capacity development technical assistance project, Strengthening Carbon Financing for 
Regional Grassland Management in Northeast Asia, assisted the Government of Mongolia 
in elaborating a concept for a NAMA to support sustainable grassland and livestock 
management. This report provides technical analysis to support the development of a 

1 World Bank. 2012. Mongolia: Livestock Sector Study. Volume 1: Synthesis Report. Washington, DC.
2  Government of Mongolia. 2010. Second National Communication under the United Nations Framework 

Convention on Climate Change. Ministry of Nature, Environment, and Tourism and the United Nations 
Environment Program. Ulaanbaatar. http://unfccc.int/resource/docs/natc/mongnc2.pdf

3  (a) Footnote 2; and (b) Government of Mongolia. 2010. Copenhagen Accord Appendix II: Mongolia Nationally 
Appropriate Mitigation Actions of Developing Countries. Ulaanbaatar. https://unfccc.int/files/meetings/
cop_15/copenhagen_accord/application/pdf/mongoliacphaccord_app2.pdf
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NAMA in the grassland and livestock sector. The analysis focuses on understanding 
the current state of readiness for NAMA implementation in technical, institutional, and 
policy dimensions within the grassland and livestock sector, and at the national level. 
The assessment of readiness provides the basis for recommending priority short- and 
medium-term actions that the government could take. A plan based on these actions 
could be submitted as a NAMA to the United Nations Framework Convention on Climate 
Change (UNFCCC) and to potential sources of finance, or could provide the basis for a 
series of readiness activities, leading to formulation of a proposal for a NAMA. 

The Nationally Appropriate Mitigation Action Concept

NAMAs are a flexible incentive mechanism to reduce emissions under processes agreed 
under the UNFCCC. The term “nationally appropriate mitigation action” was first introduced 
in the UNFCCC Bali Action Plan (BAP) in 2007.4 It was agreed by the Bali Conference of the 
Parties (CoP) that such actions would be “supported and enabled by technology, financing 
and capacity-building.”5 Neither the BAP nor outcomes of subsequent negotiations have 
so far provided a specific definition of NAMAs. This is in part intentional, because if NAMAs 
are to be nationally specific, then their definition should also be determined in relation to 
national circumstances. However, the following main characteristics of NAMAs can be 
identified from the provisions in the BAP and subsequent international negotiations:

(i) Developing countries may undertake mitigation actions.
(ii) These actions are to be nationally appropriate, i.e., tailored to countries’ 

national circumstances and in line with the UNFCCC’s principle of common but 
differentiated responsibilities.

(iii) The actions are to take place in the context of sustainable development, i.e., 
they should contribute to countries’ broader sustainable development goals.

(iv) The actions are to be measurable, reportable, and verifiable.
(v) The actions are to be supported by developed countries in a manner that can 

also be measured, reported, and verified.

Thus, NAMAs can be defined as any kind of activity undertaken by a developing country 
that reduces GHG emissions. Generic types of action that may be considered as a NAMA 
include national or sector GHG mitigation goals, mitigation strategies, national or sector 
policies or programs, and projects.6 

The lack of detailed guidelines on the development, implementation, and measurement, 
reporting, and verification (MRV) of NAMAs presents some obstacles to policy makers 
in developing NAMAs, but it also opens up new possibilities for developing countries. 
First, the priorities of developing countries often center on socioeconomic development, 
poverty eradication, and climate change adaptation. NAMAs may be developed to 
contribute to these sustainable development objectives. Second, the specific forms of 
action supported as a NAMA may be adapted to national and sector circumstances. 
NAMAs may be defined in a narrow sense and consist of specific actions (e.g., similar to 
a Clean Development Mechanism [CDM] project) or a program of activities, or they may 
refer to the implementation of broader policies or the achievement of aggregate targets, 
such as national emission reduction targets, through a combination of specific actions. 

4 Appendix 1 summarizes evolution of the NAMA concept in the main CoPs since 2007.
5 UNFCCC. 2007. Bali Climate Change Conference. https://unfccc.int/meetings/bali_dec_2007/meeting/6319.php 
6  UNFCCC. 2014. Manual of the NAMA registry prototype. Bonn. https://unfccc.int/files/cooperation_support/

nama/application/pdf/manual_for_prototype_version_of_30_april_release.pdf



Introduction

3

NAMAs may apply nationwide (e.g., an energy tax or a comprehensive action plan), or be 
restricted to a region (e.g., a municipality or even a local project, or a sector or subsector). 
NAMAs may target one sector, or they may be designed to apply to more than one sector.7 

Most NAMA submissions to the UNFCCC pledge either a reduction in the carbon intensity 
of the economy or a reduction in the growth rate of GHG emissions below “business-
as-usual” levels, i.e., the emissions that would have occurred in the absence of NAMA 
implementation. Others pledge an absolute reduction in emissions below their current 
level or some other baseline year, or identify a set of concrete mitigation actions in various 
sectors of the economy.8 One of the perceived advantages of NAMAs as a GHG mitigation 
approach is that they provide flexibility to address mitigation options that the carbon 
market has thus far neglected. Agriculture, for example, is an underrepresented sector in 
the CDM. Yet, of the 50 countries that have communicated NAMAs to the UNFCCC, more 
than 40% mentioned mitigation actions in agriculture, indicating interest in promoting a 
broader range of agricultural mitigation options than what has been supported through 
the CDM.9 NAMAs may also provide opportunities to upscale mitigation action beyond 
levels achieved through offset mechanisms such as the CDM. This may be important for 
achieving economies of scale in MRV costs, which is an issue in some carbon market 
project types, particularly in the agriculture sector. But while comprehensive NAMAs 
may have advantages over individual measures regarding their effectiveness and cost 
effectiveness of monitoring, there is also concern that, in some cases, the support of 
NAMAs is heading away from economically efficient carbon pricing toward large-scale 
subsidy programs.10 Whether this is justified can be debated, as some analysis suggests 
that the shift toward low-carbon development pathways may require early investment in 
relatively more expensive mitigation options.11

The UNFCCC now offers a portal for developing countries to register requests for support 
to develop or implement a NAMA.12 The NAMA registry may also potentially serve to 
match NAMA investment needs with finance for implementation. To register a NAMA, 
the information provided must include the (i) sector of the intervention, (ii) type of action, 
(iii) expected time frame, (iv) full and incremental costs of implementation, (v) support 
required, (vi) estimated emission reductions, and (vii) links to other policies and sustainable 
development benefits.

Beyond the above common characteristics of NAMAs and their template for submission, 
detailed modalities for developing and implementing NAMAs are still under discussion. 
As officials of the Government of Mongolia recognize, this lack of well-defined guidelines 
provides opportunities to use and shape the NAMA mechanism in ways that meet 
national needs. 

 7  H. Wang-Helmreich et al. 2011. Current Developments in Pilot Nationally Appropriate Mitigation Actions of 
Developing Countries. JIKO Policy Paper 01/2011. Wuppertal: Wuppertal Institute for Climate, Environment 
and Energy.

 8  KPMG. 2011. Financing Low Carbon Investment in Developing Countries: Public–Private Partnership for 
Implementing Nationally Appropriate Mitigation Actions. London.

 9  A. Wilkes, T. Tennigkeit, and K. Solymosi. 2013. National Integrated Mitigation Planning in Agriculture: 
A Review Paper. Mitigation of Climate Change in Agriculture Series No. 7. Rome: Food and Agriculture 
Organization of the United Nations (FAO).

10  S. Stoft. 2009. Beyond Kyoto: Flexible Carbon Pricing for Global Cooperation. Global Energy Policy Center 
Research Paper No. 09-05. http://www.global-energy.org

11  L. Würtenberger. 2012. Financing Supported NAMAs. Petten, Netherlands: Energy Research Center of the 
Netherlands.

12  UNFCCC. http://www4.unfccc.int/sites/nama/SitePages/Home.aspx
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The effectiveness of implementation by developing countries depends on their 
implementation capacity, which may require financial resources, capacity building, or 
transfer of technology. Many NAMAs communicated by developing countries to the 
UNFCCC are conditional upon receiving international support. Depending on the support 
and financing mechanisms, agreements reached in Cancun in 2010 recognize two 
kinds of NAMA: those developed with domestic resources (unilateral NAMAs) and those 
requesting international support (supported NAMAs).13 The 2010 Cancun agreements 
confirmed developed country parties’ pledges to provide fast-start finance of $30 billion 
during 2010–2012, and long-term funds for mitigation and adaptation activities to reach 
$100 billion per year by 2020.14 In 2011, the Durban CoP launched the Green Climate 
Fund as a vehicle for new and additional finance to support adaptation and mitigation in 
developing countries, and also agreed to use new market-based mechanisms to finance 
NAMAs in developing countries. 

Beyond their general specification as any nationally prioritized, voluntary action that 
contributes to sustainable development and that achieves a reduction in emissions 
relative to some baseline, there has been no formal agreement on the nature of NAMAs. 
Lacking international guidance, developing countries have chosen different approaches to 
identify NAMAs. Following the Copenhagen and Cancun agreements, about 50 countries 
have informed the UNFCCC of their intention to reduce GHG emissions through NAMAs. 
Reflecting their (often) preliminary nature, most NAMA submissions are statements of 
intent, and do not specify the policies or measures that will achieve the stated emission 
reduction goals.15 By 2012, of the 50 countries that had submitted NAMAs, only about 
one-third had begun to engage in NAMA development activities, and fewer than 10 of 
the 30 developing countries that have submitted NAMAs in the agriculture sector have 
developed their NAMAs beyond an initial statement of intent.16

Approach Used in This Study

In response to the Copenhagen Accord, Mongolia submitted its intention to develop NAMAs 
early in 2010 (footnote 3b). Among the NAMA areas nominated, agriculture is mentioned 
and, in particular, the intention to “limit the increase of the total number of livestock by 
increasing the productivity of each type of animal, especially cattle.” The government’s 
proposal to adopt a NAMA approach to improve the management of the grassland and 
livestock sector is strengthened by the inclusion of NAMAs within its Second National 
Communication under the UNFCCC (footnote 2). The Second National Communication 
refers to a specific NAMA area for agriculture, including animal husbandry, which specifies 
“intensification of livestock husbandry with improved productivity per livestock” as a 
means to reduce GHG emissions in the sector.17 With government agreement, ADB 
focused its technical assistance on elaborating on these policy statements. This report 

13  Some international discussions also refer to “credited NAMAs,” or NAMAs that generate carbon credits. 
While this approach is often supported by the private sector, there has been no agreement in the UNFCCC 
on this form of NAMA.

14  Summaries of individual countries’ pledges and commitments can be found at the Finance Portal for Climate 
Change. http://www3.unfccc.int/pls/apex/f?p=116:9:826803083463213::NO::: 

15  C. Streck and L. Guimaraes. 2011. Nationally Appropriate Mitigation Actions in Developing Countries 
Emerging Opportunities for Private Sector Engagement. Washington, DC: Climate Focus.

16  (a) X. van Tilburg et al. 2012. Status Report on Nationally Appropriate Mitigation Actions: Mid-year update 
May 2012. Petten and Berlin: ECN and ECOFYS; and (b) footnote 9.

17  Footnote 2, Table 4.10.
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presents analyses to support the operationalization of a grassland and livestock NAMA 
for Mongolia. 

Development and implementation of a grassland and livestock NAMA is expected to 
increase Mongolia’s ability to access international climate finance to support improved 
grassland and livestock management practices that have benefits for GHG mitigation 
and climate change adaptation, as well as for sustainable development. In Mongolia, 
improvement of livestock management is highly dependent upon the adoption of 
sustainable grassland management practices, which will contribute to the rehabilitation of 
grasslands and an increase in soil carbon stocks. This paper addresses mitigation options 
in the grassland and livestock domains as well as the relationship between them.

International practice has not yet resulted in an established pathway for development of 
NAMAs. However, some key elements or building blocks for the development of NAMAs 
can be identified (Figure 1). The elements in Figure 1 relate to enabling conditions and 
issues for assessment (i) at the national level, which set the framework for developing and 
implementing NAMAs in several sectors; and (ii) within the grassland and livestock sector, 
where assessment of sector-specific issues is necessary to develop priorities and plans. 
For this study, ADB consultants assessed each of the key elements shown in Figure 1. 
Efforts were made to

understand the alignment between GHG mitigation and other policies, 
identify types of action that would deliver synergies between GHG mitigation 
and adaptation,
estimate the GHG mitigation potential of a selection of grassland and livestock 
management practices,
assess the economic costs and benefits of these practices, 
identify financing mechanisms suited to the financial needs of enterprises that 
might support each practice, and
assess the suitability of existing monitoring and evaluation (M&E) procedures in 
the grassland and livestock sector as a basis for MRV in a NAMA context.

On the basis of these consultations, and information collected and analyzed, each key element 
within the grassland and livestock sector is assessed in this report. Recommendations 
are also made for supporting elements at the national level. The assessment of readiness 
for NAMA implementation with regard to each key element informed the identification of 
priority short- and medium-term actions at the sector and national levels that could assist 
Mongolia in moving toward putting the key elements in place for NAMA implementation. 
This study concludes that the government could either submit a plan based on these short- 
and medium-term actions as a NAMA to the UNFCCC or to potential sources of finance, or 
it could take these priority actions as the basis of a further readiness process that aims to 
produce a well-developed NAMA proposal. 
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Figure 1: Key Elements for Nationally Appropriate Mitigation Action 
Development at Sector and National Levels

GHG = greenhouse gas, MRV = measurement, reporting, and verification, NAMA = nationally appropriate 
mitigation action.
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Key Elements for a Nationally 
Appropriate Mitigation Action in  
the Grassland and Livestock Sector

This study found that the implementation of NAMAs in the grassland and livestock 
sector can support the implementation of the existing National Livestock Program 
(NLP). A general overview of the NLP is given in Box 1.

Technical Dimensions

NAMAs are actions that mitigate greenhouse gases (GHGs) within the context of national 
sustainable development. The Mongolia National Action Program on Climate Change 
recognizes the importance of the grassland and livestock sector to both adaptation 
and mitigation.18 The contributions of mitigation actions in the sector to climate change 
adaptation and other aspects of sustainable development are a major motivation 
for implementing a NAMA, and many stakeholders are interested in ensuring that the 
mitigation actions promoted also contribute to strengthening Mongolia’s resilience to 
climate change. Assessment of synergies between mitigation and adaptation is taken 
as the starting point for identifying specific activities to promote through the NAMA 
mechanism. These activities are then assessed along other technical dimensions listed 
in Figure 1.

Adaptation and Mitigation Benefits of the National Livestock Program

In the Mongolian context, adaptation to climate change and benefits to herders’ 
livelihoods are accorded a high policy priority (footnote 17). Government officials and other 
stakeholders stress that mitigation actions affecting herders should strengthen resilience 
to climate variability and change. The World Bank–Food and Agriculture Organization’s 
climate-smart agricultural investment assessment framework was applied to gain an 
overview of the potential adaptation benefits and to highlight action areas within the NLP 
that show likely synergies between adaptation and mitigation.19

Some components of the NLP may have benefits for adaptation to long-term climate change 
or for resilience to extreme climate events. Not all activities will have the same benefits, 
and there may be trade-offs between some of these outcomes. The assessment criteria are 
explained in Table 1. To adapt to gradual climate change, the framework assesses whether 
a program component contributes to increased physical, economic, and social resilience, 
which are important dimensions of adaptive capacity. Mitigation benefits are considered 
in terms of whether an activity increases carbon storage, reduces absolute levels of GHG 
emissions, or reduces the intensity of GHGs per unit of agricultural product.

18  Government of Mongolia. 2011. National Action Plan on Climate Change. Ulaanbaatar.
19  G. Branca et al. 2011. Identifying Opportunities for Climate-Smart Agriculture Investments in Africa. Rome: 

FAO.
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Box 1: Outline of the National Livestock Program

Objectives

In line with the State Policy on Food and Agriculture, the National Millennium Development 
Goal-based Development Strategy, and the State Policy on Herders, the National Livestock 
Program (NLP) was approved by Parliament in 2010. The NLP’s priority areas are as follows: 

(i) advocating for the livestock sector as the main traditional economic activity of the 
country to formulate a legal, economic, and institutional framework for sustainable 
development and to develop good governance in the livestock sector;

(ii) improving animal breeding services based on social need, increasing the productivity of 
high-quality livestock products and raw materials, and increasing market competitiveness;

(iii) raising veterinary service standards to international levels and protecting public health 
by securing Mongolian livestock health;

(iv) developing livestock production methods that are adaptable to climate and ecological 
changes with strengthened risk-management capacity; and

(v) developing targeted markets for livestock and livestock products, establishing proper 
processing and marketing structures, and increasing economic turnover.

Indicators are proposed for each objective, dividing them into operational priority areas. Stepwise 
targets for 2012, 2015, and 2021 are given for the main activities and indicators relating to each 
priority area, taking the situation in 2008 as the baseline.

Financing

A resolution of Parliament requires that 3% of the state budget is allocated to the NLP. In 
practice, this has been difficult to achieve. Local government budgets are also a source of 
finance, and will be further enabled by the Integrated Budget Law implemented in 2013. The 
private sector also contributes to the NLP. Bilateral and multilateral donors contribute to the 
financing of specific components of the NLP. In particular, a $12.5 million Global Agriculture and 
Food Security Program grant has been secured.

Implementation

A national committee, headed by a member of the Cabinet of the Ministry of Industry and 
Agriculture, supervises and coordinates the NLP. The ministry agencies are responsible for 
program implementation. At the aimag (province), soum (county), or bag (village) level, governors 
are responsible for program coordination, with local government technical agencies responsible 
for direct implementation in the aimags and soums.

Within a soum, annual NLP implementation plans are made at the bag level by the bag khural 
(assembly), which consists of herder representatives, and are submitted for approval by the 
soum khural. Implementation is the responsibility of a working group led by the soum governor. 
A major contribution of the NLP has been the establishment of animal health and breeding 
units in each soum. These units, with three staff in each soum, carry out the tasks mandated 
in the NLP plans.

Sources: Government of Mongolia. 2010. National Mongolian Livestock Program. Ulaanbaatar; and 
Government of Mongolia. 2011. Budget Law. Ulaanbaatar. http://www.iltod.gov.mn/?p=2403
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Table 1: Analytical Categories for Climate-Smartness:  
Adaptation and Mitigation

Adaptation
Dimensions of  

System Resilience
Critical Elements  

of System Resilience

Reducing vulnerability 
related to gradual 
climate change  
(increasing system 
resilience)

Increase physical resilience Water quantity and quality, soil 
quality and depth, and quality  
of seed resources and livestock

Increase economic resilience Income diversification, equity 
(income distribution), risk 
management (crop insurance, safety 
nets), off-farm earnings, diversity of 
employment opportunities, health 
and social services, and markets

Increase human and  
social resilience

Extension and research, technical 
know-how, connection to social 
networks, education and training, 
and information management

Reducing vulnerability to extreme events

Mitigation

Carbon sequestration: Carbon sequestered (tCO2e/ha) (net balance)

GHG emission reductions: GHG reduced (tCO2e/ha) (net balance)

GHG emission efficiency: GHG reduced from increased efficiency of production (tCO2e/unit of 
product) (net balance)

GHG = greenhouse gas, ha = hectare, tCO2e = ton of carbon dioxide equivalent.
Source: Adapted from G. Branca et al. 2011. Identifying Opportunities for Climate-Smart Agriculture 
Investments in Africa. Rome: Food and Agriculture Organization of the United Nations.

The detailed assessment of each subcomponent of the NLP is in Appendix 2, and a 
summary is in Figure 2. The results suggest that the NLP has significant climate benefits, 
both in adaptation and mitigation. Almost all activities in all five objectives of the NLP 
contribute to adaptation, and 12 activities show potential benefits for more than one 
dimension of climate resilience, indicating strong potential contributions to adaptation. For 
example, fighting infectious animal diseases increases the resilience of the herd to extreme 
weather events such as dzud, and a lower disease burden within herds also increases the 
economic resilience of herders in the face of more gradual climate change. Activities under 
objective 1 that build the capacity of veterinarians, herders, and the veterinary system in 
general have the potential to contribute to social resilience by enabling veterinarians and 
other stakeholders to provide more effective services for livestock.

Of 25 planned activities in the NLP, 18 have an expected mitigation impact by reducing 
the emissions per unit of product output. Veterinary and animal health activities under 
objectives 1 and 3 can reduce disease burden and thus result in lower GHG emissions 
per output unit, because with lower mortality there are fewer emissions for the amount 
of livestock products marketed. Breed improvement activities proposed under objective 
3 and improved livestock husbandry and improved fodder supply (objective 4) increase 
livestock productivity and hence reduce emissions per unit of product output. Three 
activities under objective 4 aim to improve pasture quality, and thus have the potential to 
directly sequester carbon by increasing soil carbon stocks.
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Figure 2: Contribution of Activities of the National Livestock Program  
to Adaptation and Mitigation by Objective
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Source: Data compiled by the authors.

In summary, objectives 2, 3, and 4 are the components of the NLP that deliver climate 
benefits in all three categories (mitigation, adaptation to gradual climate change, and 
adaptation to extreme events). By contrast, objective 5 (Enhancing Marketing Opportunities 
in the Livestock Sector) mainly contributes to climate change adaptation by diversifying or 
enhancing household revenue streams; but some activities (e.g., those that reduce post-
harvest losses) may also produce benefits by reducing the intensity of GHG emissions per 
unit of output produced. Some activities in the NLP deliver multiple benefits to Mongolia, 
specifically food security and development, together with climate change adaptation and 
mitigation. These are highlighted in Table 2.

Based on this summary assessment of NLP activity areas that are likely to have synergies 
between adaptation and mitigation, mitigation activities selected for support through a 
NAMA should prioritize activities to (i) improve livestock productivity (e.g., breeding and 
productivity enhancement under objective 2), (ii) improve animal health (under objective 
3), and (iii) support forage supply and grassland management (under objective 4). 
Where marketing supply-chain interventions (under objective 5) increase the efficiency 
of production or reduce post-harvest losses, these activities may also have synergies 
between mitigation and adaptation. 

Objectives 2 and 4 also include the stated intention to reduce the total national herd size 
and support stocking rates that are in line with carrying capacity. Reducing the national 
herd size has direct GHG mitigation benefits, although historically the number of livestock 
has been affected more by the occurrence of dzud than by policy. The policy objective 
to directly limit the national herd size was therefore not selected for further analysis. 
Measures that reduce livestock mortality and increase livestock productivity will create 
favorable conditions for adjustment in stocking rates by reducing the need of herders to 
offset losses from dzud.
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Table 2: Climate-Smart Components of the National Livestock Program

Climate-Smart 
Agricultural Practices

Expected Impact 
on Food Security

Possible Impact 
on Adaptation

Possible Impact  
on Mitigation

Improved feeding and 
nutrition practices, 
genetics and 
reproduction, and animal 
health control (and other 
general improvements in 
animal husbandry)

Animal productivity 
is increased.

System resilience 
is increased and 
vulnerability is 
reduced.

Improved grazing 
management can 
increase soil organic 
carbon content.

Improved feeding 
practices and breeding 
can increase livestock 
production efficiency 
reducing GHG emissions 
per unit of product.

Grassland management 
practices (reserved areas, 
ensuring even herd 
distribution and grazing 
of various species, 
soil enrichment and 
rehabilitation of degraded 
lands using native 
species, reduced herd 
sizes, changes in livestock 
composition of herds)

Increased plant 
productivity and 
improved fodder 
production can 
increase animal 
productivity.

Improved 
vegetation may 
be more resilient 
to drought, and 
better-fed livestock 
are more resilient 
to dzud.a

Improved grassland 
management can 
increase soil organic 
carbon content.

GHG = greenhouse gas.
a  Dzud is an extreme climate event characterized by a summer drought followed by severe cold in winter often 

leading to high rates of livestock mortality. 

Table 3: National Livestock Program Activities Selected  
for In-Depth Analysis

Priority Area Activities Analyzed

Objective 2: Animal quality 
improvement

1. Sheep sire flocks
2. Introducing new beef bull breeds
3. Artificial insemination of dairy cows

Objective 4: Fodder and 
grassland management

4. Irrigated wheat cultivation
5. Irrigated alfalfa cultivation
6. Hay production
7. Grassland restoration through stocking rate management

Objective 5: Livestock product 
marketing

8.  Reducing postharvest losses through decentralized milk 
processing
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Box 2: Description of National Livestock Program  
Activity Types Analyzed

Sheep Breed Improvement

Creating core nucleus herds is an objective of the second priority area of the National Livestock 
Program (NLP). The activity modeled is a nucleus sire flock with multiplier flocks that provide 
breeding animals to ordinary producers. The sire flock is maintained by selecting 20 breeding 
animals, 7 of which are replaced each year to ensure the quality of the sire flock. The analysis is 
based on one sire flock per soum, integrated with a multiplier flock of 1,000 ewes that are used 
to multiply the F1 generation, which is then sold to individual herders to breed at the production 
level.a The eastern steppe region is the geographical focus for improvement of sheep breeds. 
The proposed nationally appropriate mitigation action (NAMA) supports sire flocks in 35 soums 
in 5 aimags in this region. At this scale of implementation, sheep breeding activities supported 
through the proposed NAMA would reach about 10% of the national breeding stock. In general, 
the value of live animal or mutton sales is much larger than the value of wool sales. So, although 
the NLP has a target to increase the number of fine-wool sheep, the assessment here focuses 
on the effects of increased productivity on the intensity of greenhouse gas (GHG) emissions 
per kilogram of meat sold, and considers economic benefits to sire and multiplier enterprises, 
as well as to final producers.

Beef Breed Improvement

Cattle account for about a quarter of Mongolia’s livestock GHG emissions. Limiting the number 
of cattle is an explicit policy priority of national GHG mitigation plans, which will require increased 
cattle productivity. The activity modeled is introduction of F1 bulls of an improved breed 
crossbred with Mongolian cattle that are then used to produce F2 cattle for sale.b For each soum, 
initially 10 F1 bulls are introduced, increasing to 46 bulls by the third year of implementation. The 
resulting F2 crossbreeds are sold at 18 months. The NLP lists Khangai as the priority region for 
beef cattle development (i.e., Arkhangai, Zavhan, and Khovsgol aimags). The proposed NAMA 
promotes replication of the soum model in 17 soums in these three aimags. At the proposed 
scale of NAMA implementation, the activity would produce up to 85,000 cattle for sale each 
year, which is roughly equivalent to 19% of the beef cattle slaughtered in Mongolia in 2011.

Dairy Cow Breed Improvement

Dairy cattle have high methane emissions, but increasing the productivity of dairy cows can 
reduce the intensity of GHG emissions per liter of milk. The second priority area of the NLP 
lists targets for increasing the average milk yield of dairy cows from 1,769 liters per lactation 
to 3,200 liters per lactation. The activity modeled is breed improvement through artificial 
insemination, including establishment of the cold-chain infrastructure required for delivery of 
artificial insemination services. Because of large investment costs in the cold chain required for 
artificial insemination delivery, a generic model is developed for the aimag rather than the soum 
level, with extension services from aimags to producers via the soum. The proposed NAMA 
activity assumes the aimag-level scale of 3,000 dairy cows inseminated per year is replicated 
in five aimags to reach 15,000 cows per year. This is approximately twice the current number of 
improved dairy cows in Mongolia.

Fodder Production

Increased fodder processing is a target of the NLP, and one priority action 4.4.2.2  of the NLP 
encourages “cultivation of high nutrient animal feed” to supply processing factories. Other  

continued on next page
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priority actions promote the production, storage, and processing of hay. Target 4.6 of the NLP 
proposes to increase the volume of prepared fodder by 46% between 2012 and the end of the 
NLP in 2021. GHG emission reductions through fodder production would mainly be realized 
through increased livestock productivity, which reduces the intensity of GHG emissions per 
unit of product. The activities assessed are the production of wheat, alfalfa, and hay to support 
increased dairy cow yields at a scale required to support the dairy artificial insemination 
program outlined above. Wheat and alfalfa are grown under irrigated conditions, while hay 
production is unirrigated. The economic benefits are assessed in terms of increased revenues 
from milk production. Reflecting the scale of implementation of the dairy breed improvement 
program, the level of fodder production activities in the proposed NAMA would support fodder 
production on an area equivalent to about 2% of the wheat sown area in Mongolia’s five main 
agricultural aimags, alfalfa production on an area equivalent to the current area sown to fodder 
crops, or hay production on an area equivalent to about 3% of the current hay production area 
in the five main agricultural aimags.

Grassland Management

Improving grassland management is a priority area of the NLP. In addition to technical 
measures for improved grassland management, creating an enabling legal environment and 
establishing supportive institutional arrangements are important near-term policy objectives. 
In areas where degradation is driven by overgrazing, maintaining herders’ incomes while 
reducing grazing intensity requires a combination of community institution building, improved 
livestock management, and improved livestock product marketing. In the soums, the 
activity assessed involves pasture user groups holding contracts with the soum governor 
for improved grassland management activities, supported by livestock breed improvement, 
fodder conservation, and livestock product marketing activities implemented by herder 
cooperatives. In each soum, about 30,000 hectares is put under improved management, 
and the proposed NAMA-level implementation is replicated in two soums in each of the four 
aimags (i.e., Zavkhan, Arkhangai, Khovsgol, and Bulgan) where grazing intensity has been 
identified as a major driver of grassland degradation.

Milk Processing

The fifth priority area of the NLP provides targets for increasing the supply of processed milk. 
While increased total output may raise absolute levels of GHG emissions, increased efficiency 
throughout the supply chain can reduce the GHG intensity of production. It is estimated that 
one-third of the milk produced is wasted in traditional supply chains in Mongolia. The activity 
assessed is the reduction of postharvest milk losses by establishing a decentralized network 
of milk processing units that increases herders’ access to milk sales points. The NLP aims to 
increase the output of processed milk products by 460% during 2012–2021 (NLP indicator 
5.3)—a very ambitious target. Analyses in this study assess the mitigation potential of achieving 
10% of this target through a mix of small (100 liters/day), medium (400 liters/day), and large 
(2,000 liters/day) processing units; and economic benefits assessed include benefits for the 
processing unit and supplying herders enabled to sell additional milk.

a The F1 generation is the first-generation offspring resulting from a cross between two breeds.
b  The F2 generation is the second-generation offspring resulting from a cross involving at least one  

F1 animal.

Box 2 continued
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Eight types of activity were selected for further in-depth analysis in this study. The activities 
were selected on the basis that (i) they are explicitly mentioned in or are in line with the sub-
objectives of the NLP, (ii) they have potential to reduce GHG emissions, and (iii) sufficient 
data are available to enable assessment of mitigation potential and costs and benefits. 
The selected activities are in Table 3, and a description of each activity type analyzed 
is in Box 2.20 Despite their great importance to the livestock sector in Mongolia and the 
potentially significant contributions to both mitigation and adaptation, livestock health 
interventions were not selected for analysis, due to the lack of data on morbidity and 
mortality rates and their effects on livestock productivity. Nonetheless, it is recommended 
that further analysis of animal health activities is undertaken in the future.

Greenhouse Gas Mitigation Potential of Selected National  
Livestock Program Activities

Some sources of climate finance target support to national readiness for NAMA 
implementation and may not have strict requirements for the quantified GHG benefits 
attributed to the actions funded.21 However, other sources of finance may relate payments 
to performance, and are thus dependent on the delivery of quantified GHG emission 
reduction outcomes. A NAMA proposal is expected to specify the potential GHG emission 
reductions due to implementation of the actions.

Table 4 presents the results of the analysis of GHG emissions in the baseline and NAMA 
scenarios for each of the selected activities. For sheep-, beef-, and dairy-breeding activities, 
the GHG mitigation potential is estimated as a result of increased animal productivity, 
which reduces the intensity of GHG emissions per unit of livestock product output. Total 
emission reductions are therefore achieved by lowering the GHG intensity of production 
without reducing—or even while increasing—total output. Reductions in emissions 
intensity of 9%–29% are feasible for different activities. For grassland management, soil 
carbon sequestration is the main source of GHG removal from the atmosphere. This can be 
estimated on a per hectare basis. For milk-processing activities, the emissions intensity of 
milk production remains unchanged between the baseline and NAMA scenarios, but lower 
postharvest rates of milk loss in the NAMA scenario mean that the milk supply required 
by a processing unit of a given capacity can be met from lower absolute production levels 
and thus with lower total emissions per year, reducing the GHG emissions incurred in 
supplying each milk processing unit by about 9%.

The mitigation potential of each activity depends on the emissions indicators in Table 
5 and the scale of implementation assumed for each activity. At the implementation 
scales outlined in Box 2, grassland carbon sequestration has a much higher mitigation 
potential during 2013–2020 than the other activities identified.22 The activities promoting 
livestock emission reductions are each estimated to have an emission reduction potential 

20  Basic information on grassland management activity was obtained from a project supported by the Swiss 
Agency for Development and Cooperation (SDC) described in Unique Forestry and Land Use. 2013. 
Grassland Carbon Sequestration in Mongolia: Opportunities to Improve Herders Livelihoods through Markets 
and Policies. Freiburg, Germany. Information on the other options was obtained from the World Bank. 2012. 
Project Appraisal Document on a Proposed Grant to Mongolia for the Livestock and Agricultural Marketing 
Project. Unpublished. For further details of each activity and analysis, see ADB. 2013. Strengthening Carbon 
Financing for Regional Grassland Management in Northeast Asia. Consultant’s report. Manila (TA 7534-REG).

21  For an updated summary of climate finance sources, see Climate Funds Update: The Latest Information on 
Climate Funds. http://www.climatefundsupdate.org

22  The rationale for proposing a particular implementation scale for each potential NAMA activity and the 
methods of calculation are explained in detail in the final report of this project (footnote 18).
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Table 4: Baseline and Nationally Appropriate Mitigation Action Scenario  
Greenhouse Gas Emission Indicators per Activity

NAMA Activity Baseline Emissions NAMA Emissions Change (%)

Sheep breeding 15.42 kgCO2e per kg meat 13.07 kgCO2e per kg meat (18)

Beef breeding 4.86 kgCO2e per kg meat 4.46 kgCO2e per kg meat (9)

Dairy artificial 
insemination

0.69 kgCO2e per liter  
of milk

0.58 kg CO2e per liter  
of milk

(19)

Dairy artificial 
insemination plus 
wheat, alfalfa, or hay

0.58 kgCO2 per liter of milk 0.45 kgCO2 per liter of milk (29)

Grassland 
management

Conservatively assume no 
soil carbon emissions in 
baseline

(0.12) tCO2e per hectare  
per year

n/a

Milk processing 823 tCO2e per 2,000 liter-
per-day processing unit  
per year

757 tCO2e per 2,000 liter-
per-day processing unit  
per year

(9)

( ) = negative, kg = kilogram, kgCO2e = kilogram of carbon dioxide equivalent, n/a = not applicable,  
NAMA = nationally appropriate mitigation action, tCO2e = ton of carbon dioxide equivalent.
Source: Data calculated by the authors.

Table 5: Cumulative Mitigation Potential of Nationally Appropriate  
Mitigation Action Activities per Aimag and at Nationally Appropriate  

Mitigation Action Level, 2013–2020

Mitigation Option

Cumulative Mitigation 
Potential per Aimag  

(tCO2e) 

Cumulative Mitigation 
Potential at NAMA Level 

(tCO2e)

Sheep breeding 5,764 29,068

Beef breeding 16,322 48,939

Dairy artificial insemination 9,169 45,845

Dairy artificial insemination + wheat 9,981 49,906

Dairy artificial insemination + alfalfa 10,291 51,458

Dairy artificial insemination + hay 10,291 51,458

Grassland management 57,600 230,400

Milk processing 8,804 52,826

NAMA = nationally appropriate mitigation action, tCO2e = ton of carbon dioxide equivalent.
Note: The number of aimags implementing each proposed NAMA activity is explained in ADB. 2013. Strengthening 
Carbon Financing for Regional Grassland Management in Northeast Asia. Consultant’s report. Manila  
(TA 7534-REG).
Source: Data calculated by the authors.
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of between 29,000 and 53,000 tons of carbon dioxide equivalent (tCO2e). The fodder 
production activities assessed achieve emission reductions by improving the feed intake 
of dairy cows. Compared with improving breed productivity through artificial insemination, 
additional feeding to increase yields has limited GHG mitigation potential. As the fodder 
production emission reductions represent mitigation potentials of alternative sources 
of increased fodder for dairy production and are therefore not additive, the estimated 
emission reduction potential of all selected NAMA activities together is estimated at about 
411,000 tCO2e during 2013–2020. 

Cost–Benefit Analysis of Selected National Livestock Program Activities

The main justifications for promoting mitigation activities in the grassland and livestock 
sector are the potential benefits for climate-resilient livelihood development. For livestock 
producers, adoption of NAMA activities only makes sense if they are able to achieve 
higher risk-adjusted returns than if they did not participate. Table 6 summarizes two 
economic indicators for each of the selected NAMA activities. The GHG abatement cost 
represents the total discounted net economic benefits (i.e., economic benefit minus capital 
investment and operation costs) per tCO2e mitigated over an 8-year period (2013–2020). 
A negative abatement cost indicates net economic benefits to society from reducing GHG 
emissions, while a positive abatement cost indicates positive net costs associated with the 
mitigation activity. The financial internal rate of return used in this calculation is a measure 
of financial returns to an investment in a group of interrelated enterprises, and has been 
calculated over an 8-year period (2013–2020). Costs considered include the investment 
and operation costs of each activity, while benefits accounted for include those accruing 
to the enterprise implementing the activity as well as to herders benefiting from the activity 
(e.g., herders’ additional incomes from selling improved breeds). A social discount rate 
of 12% is taken as the benchmark for assessing whether the financial benefits of each 

Table 6: Greenhouse Gas Abatement Costs and Financial Internal Rate of 
Return for Each Nationally Appropriate Mitigation Action Activity, 2013–2020

Nationally Appropriate  
Mitigation Action Activity

Abatement Cost 
($/tCO2e)

Financial Internal Rate  
of Return FRR/G  

(%)

Sheep breeding (33) 30

Beef breeding (44) 18

Dairy artificial insemination (4) 15

Wheat production for dairy feed 1,940 Negative

Alfalfa production for dairy feed 1,467 Negative

Hay production for dairy feed 63 Negative

Grassland management (14) 20

Milk processing: 100 liters per day unit (292) 34

Milk processing: 400 liters per day unit (166) 22

Milk processing: 2,000 liters per day unit (201) 24

( ) = negative, tCO2e = ton of carbon dioxide equivalent.
Note: The financial internal rate of return (FRR/G) is the prefinance financial internal rate of return when costs and 
benefits to the enterprise receiving investment and to herders integrated with that enterprise are accounted for.
Source: Data calculated by the authors.
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activity justify the allocation of financial resources to each potential NAMA activity, though 
other threshold values of the financial internal rate of return could also be chosen.23

The results of the analysis show that, except for the three fodder-production activities, the 
selected activities have negative abatement costs (footnote 20). A comparison with other 
abatement costs for energy and industry mitigation activities in Mongolia, which mostly 
range between –$5 and $10, highlights the considerable financial benefits of improved 
grassland and livestock management activities for the incomes of implementing enterprises 
and the herders in their supply chains.24 Given that rural poverty rates are still high, income 
benefits to herders may also contribute to meeting national poverty reduction objectives. 
With the exception of the three fodder production activities, all selected activities have 
financial benefits above the 12% benchmark rate of return.

Analysis of the livestock breeding and milk processing options also assessed the sensitivity 
of these results to likely changes in livestock mortality rates due to climatic disasters, such 
as drought or dzud, and concluded that for all options the average livestock mortality 
rate over an 8-year period would have to increase significantly before the activities are 
no longer financially viable (Table 7). Analysis of the effect of mortality rates on grassland 
management activities also suggested that economic returns would remain positive unless 
average mortality rates are several times higher than recent historical rates. This indicates 
that the benefits of these options should be robust to short-term climate risks during the 
remaining implementation period of the NLP.

Barriers to Adoption

Unless barriers to the adoption of mitigation practices by herders are addressed, there is a 
risk that the uptake of activities promoted as part of the NAMA will be low. In general, there 
are two groups of barriers to adoption of the measures proposed in the NLP: (i) constraints 
on access to technologies and practices faced by herders, and (ii) constraints on the 
provision of technologies and practices from the extension system. A NAMA for Mongolia 
may have to address constraints on both the demand and supply sides.

Constraints faced by herders. Field surveys of 73 households conducted as part of 
the ADB technical assistance project in the eastern steppe region of Mongolia found 

23  ADB. 2007. Theory and Practice in the Choice of Social Discount Rate for Cost-Benefit Analysis: A Survey. Manila.
24  D. Dagvadorj et al. 2010. Mongolia Assessment Report on Climate Change 2009. Ulaanbaatar: Ministry of 

Nature, Environment and Tourism.

Table 7: Livestock Mortality Rates at Which Selected Nationally Appropriate 
Mitigation Action Activities Are No Longer Financially Viable

Nationally Appropriate 
Mitigation Action Activity

Mean Historical 8-Year Average Mortality Rate  
(lower and upper bounds of  

95% confidence interval)
Switching Value 
of Mortality Rate

Sheep breeding 0.0474 (0.009–0.085) 0.106

Beef breeding 0.0654 (0.019–0.096) 0.122

Dairy artificial insemination 0.0325 (0.005–0.048) 0.073

Source: Data calculated by the authors.
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that herders are commonly aware of the impacts of the changing climate on grassland 
ecology and livestock production, and that some herders have experience with initiatives 
to improve livestock productivity.25 About three-quarters of herders surveyed have 
tried to increase the productivity of their animals in the last 5 years. More than half of 
those who attempted to increase productivity did this through livestock breeding and 
the use of veterinary services, although only about one-third of these herders had their 
livestock vaccinated. Less than one-third of the households tried to increase productivity 
by improving grazing management and about one-third harvested hay or fed bran as a 
forage supplement. Reasons for not harvesting hay included poor biomass growth due to 
limited precipitation, and the prohibitive cost of harvesting hay. The survey identified some 
constraints to improved grazing management, including the finding that only about 50% 
of herders rotated summer pastures. The most common reason given for not adopting 
rotational grazing was poor access to water resources (Table 8).

In addition to these constraints on the adoption of productivity-enhancing practices, 
the survey indicated that herders commonly do not manage their herds for productivity 
maximization. Only about one-third of households indicated that they were selling more 
livestock than 5 years ago. About three-quarters of those surveyed stated that this was 
because they currently have too few animals and wish to increase their herd size. A 
minority also cited lack of marketing opportunities. Among those who were selling more 
livestock than 5 years ago, approximately half stated that this was because of household 
consumption needs. Only 10 of 58 respondents cited price or other profit-related factors 
as an objective of selling more animals, while only 2 households cited productivity 
increases. Although herders reported selling slightly younger animals than they did 5 
years ago, of the 58 households, 25 sold sheep aged 4 years old or more, indicating low 
productivity and forage utilization efficiency. Only one-quarter of households reported 
having livestock insurance. 

In general, therefore, herders manage their herds as assets, selling to meet consumption 
needs or when favorable market opportunities arise. Sales decisions are rarely driven by 
productivity or profit-maximization motives. While activities such as breed improvement 
are already well-received by a significant proportion of herders, achieving the biophysical 
potential of new breeds will require addressing other constraints at the same time, including 
those related to animal health, grazing management, forage supply, and marketing. 
Innovations in rural credit facilities and lower price inflation may also be needed before 

25  ADB. 2013. Social Development Component Report. Consultant’s report. Manila (TA 7534-REG).

Table 8: Proportion of Herders Surveyed Citing Reasons  
for Not Rotating Use of Summer Pastures

Reason Proportion (%)

Poor access to water resources 62.7

Shortage of pasture resources 13.9

Poor cooperation among herders 11.6

Lack of transport and/or funds for transport 4.6

Other 6.9

Note: Percentages may not total 100% because of rounding.
Source: ADB. 2013. Social Development Component Report. Consultant’s report. Manila (TA 7534-REG). 
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herders become more willing to rely less on livestock and more on the financial system 
for asset management. Targeting financial resources or technical extension to support 
the adoption of NAMA activities will only address some of the many constraints herders 
face. Constraints among commercial livestock enterprises are likely to be different, but no 
assessment of such enterprises has been undertaken to date.

Some measures promoted by the NLP also require collaboration between herders. 
Examples include community-based breeding initiatives and improved grassland 
management. Building community-based organizations and their capacities for sustainable 
management of collective enterprises, for example as herder cooperatives, can facilitate 
cooperation between households. Grazing management, in particular, is also constrained 
by limitations in the legal framework for grassland use rights. Where such rights have not 
been granted to defined groups of herders, herders cannot be assured that their efforts to 
improve grasslands will not be adversely affected by grazing of other herders’ livestock, 
and cannot be assured that their own livestock will benefit from improved grasslands. 
Some provisions of the 2002 Law of Mongolia on Land allow soum governors to grant 
use rights over degraded pastures to groups of herders, and such land use contracts are 
increasingly used.26 However, there are also cases where local political will to enforce the 
contracts is limited and where soum governors have revoked contracts in preference to 
mining interests. Further studies on the barriers to adoption faced by herders would help 
in designing effective measures and implementation modalities for NLP activities, as well 
as detailed implementation plans for the proposed NAMA. 

Constraints on technology extension service provision. The NLP has enabled each soum 
to establish an animal health and breeding unit with three staff in each soum. The units are 
charged with implementing NLP activities and are the primary cadre of extension workers. 
A range of experiences has been gained in agricultural extension approaches through 
the work of the national agricultural extension services and with the support of donor 
projects. The creation of such units in each soum provides opportunities to further the 
reach and impact of the extension system. No formal assessment of the constraints faced 
by these or other technology extension service providers has been conducted as of 2013. 
An assessment of technical and organizational issues would inform the design of NAMA 
activities to address constraints on the supply side of the technology extension system.

Greenhouse Gas Measurement Issues

While most current support for NAMAs targets NAMA development and the creation of 
enabling conditions, support for the implementation of NAMAs may attract performance-
based payments. This implies that GHG emission reduction outcomes of NAMA actions 
must be measurable, reportable, and verifiable. At present, there are no agreed requirements 
for the measurement, reporting, and verification (MRV) of mitigation actions in a NAMA 
context. MRV requirements will depend on whether the activities are domestically or 
internationally supported, and on the demands of domestic and international stakeholders 
for the measurement of GHG and sustainable development benefits of the NAMA activities.27 
Domestically supported NAMAs are likely to face less stringent requirements, and MRV 
would be based on domestic guidelines; whereas, an internationally supported NAMA 
would require more stringent MRV that adheres to internationally agreed guidelines, or at 
least follows procedures agreed with the source of finance for implementation of the NAMA. 

26  Government of Mongolia. 2002. Law of Mongolia on Land. Ulaanbaatar. faolex.fao.org/docs/texts/mon62064.doc
27 F. Röser et al. 2011. Annual Status Report on Nationally Appropriate Mitigation Action 2011. Utrecht: Ecofys.
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Internationally, among the more developed NAMAs that have already outlined MRV 
systems, some NAMAs propose to use carbon accounting and monitoring methodologies 
that have already been approved by the Clean Development Mechanism (CDM).28 Most 
mitigation initiatives supported through Japan’s Bilateral Offset Credit Mechanism also 
use a CDM methodology or other project-level methodologies. There are some existing 
methodologies in the international voluntary carbon market and in national or regional 
compliance markets that are applicable to livestock management activities, but many are 
designed for intensive farms and would require adjustment to be applicable to components 
of the NLP. A methodology undergoing approval with the Verified Carbon Standard is 
proposed as the basis for carbon benefit accounting and monitoring in the grassland 
carbon sequestration pilot project in Tariat soum supported by the Swiss Agency for 
Development and Cooperation (SDC).29 Guidelines have been drafted for applying the 
methodology in the Mongolian context.30

One constraint of project-level carbon accounting methodologies is their high transaction 
costs.31 Transaction costs can be reduced if MRV for a grassland and livestock NAMA 
at national level builds on and is integrated with the national monitoring and evaluation 
(M&E) systems of the NLP. To support the development of a NAMA in Mongolia’s 
grassland and livestock sector, the existing M&E system of the NLP was assessed and 
compared to the requirements of a generic carbon accounting methodology based on 
the Intergovernmental Panel on Climate Change (IPCC) national inventory guidelines for 
livestock emissions. The application of the Verified Carbon Standard methodology for 
grassland carbon sequestration and institutional roles in NAMA MRV are also discussed.

Accounting for Carbon Benefits of Livestock Productivity Interventions  
in the National Livestock Program 
The main emission sources in livestock production are direct livestock emissions due 
to enteric fermentation, and direct and indirect emissions due to manure management. 
Other sources may also be relevant, such as the use of energy or machinery in production 
processes. The IPCC guidelines outline three approaches that can be adopted to estimate 
emissions in the livestock sector.32 A Tier 1 approach uses international default values 
based on conservative estimates agreed by the IPCC working groups. A Tier 2 approach 
uses nationally developed values that more closely reflect Mongolia’s actual situation. 
Mongolia’s GHG inventory uses nationally defined (Tier 2) values for the main livestock 
emission factors, such as enteric fermentation. The generic formula for estimation of 
emissions is

Emissionslivestock � activity data � emission factor

28  See, for example: Y. Okubo, D. Hayashi, and A. Michaelowa. 2011. NAMA crediting: How to assess 
offsets from and additionality of policy-based mitigation actions in developing countries. Greenhouse Gas 
Measurement and Management. 1. pp. 37�46.

29  Food and Agriculture Organization of the United Nations. 2011. Methodology for Sustainable Grassland 
Management. http://v-c-s.org/methodologies/methodology-sustainable-grassland-management-sgm

30  Unique Forestry and Land Use. 2012. Technical Guidelines on Data Collection for Grassland Carbon Project 
Design and Monitoring. Project report to the Swiss Development Cooperation Mongolia Country Office. 
Ulaanbaatar.

31  T. Tennigkeit et al. 2012. Economics of Agricultural Carbon Sequestration in sub-Saharan Africa. In  
E. Wollenberg et al., eds. Climate Change Mitigation and Agriculture. London: Earthscan.

32  IPCC. 2006. 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume IV: Agriculture, Forestry 
and Other Land Use. Hayama, Japan: Institute for Global Environmental Strategies.
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In a Tier 1 approach, the main activity data in the livestock sector is the number of 
livestock of each type. A Tier 2 approach uses nationally appropriate emission factors, 
which requires a more detailed characterization of livestock sub-categories and feeding 
practices, but follows the same general approach. Estimating changes in emissions due to 
changes in livestock management practices requires at least a Tier 2 approach. Because 
of the focus on increasing livestock productivity, many of the interventions in the NLP are 
likely to reduce emissions per unit of livestock product output (i.e., tCO2e per kilogram of 
product). The generic formula for estimation is

Emissionsintensity � 
product output

activity data � emission factor

Emission reductions would be estimated as the difference between Emissionsintensity in 
the baseline and after NAMA implementation. The year the NLP commenced (2008) could 
be taken as the baseline; but in the absence of reliable data for 2008, it would also be 
reasonable to take comparable livestock management practices in the absence of NLP 
interventions as the baseline against which emission reductions are measured. 

The case of beef production is presented for illustration purposes. With small modifications, 
the approach could also be used to estimate the effects of changes in feeding practices 
and other activities that impact on livestock productivity.33 Table 9 shows the main activity 
data required to estimate emissions in the baseline and NAMA scenarios. Tables 10 and 
11 show the default values from IPCC or national sources required to estimate emissions. 
The main activity data required from direct observation in the monitoring process are the 
numbers of each type of animal and their average live weight, and the carcass weight or 
net meat yield of each type of animal slaughtered. Other activity data, such as the diet 
of different types of animals and the number of days on each diet could be estimated 
through national research conducted on a representative sample of herds under different 
management systems. The remaining parameters can be estimated using IPCC default 
values, and the default values could gradually be replaced by national or region-specific 
default values where sensitivity analysis and expert judgment suggest that there would be 
significant precision gains from improved values. In this manner, definition of the NAMA 
would inform the specification of research needs in the sector. Some countries (e.g., 
Brazil, Guyana, and Uruguay) have begun NAMA implementation even though research 
to support measurement has not been completed (footnote 9). Spreadsheets can be 
developed containing the default values and enabling staff to enter activity data so that 
emission and emission reduction calculations are simple to operate.34

The ways to operationalize collection of monitoring data in the context of the NLP would 
depend on the type of intervention and the population of beneficiaries. This is illustrated 
with two options related to productivity interventions of the NLP. 

Measurement, reporting, and verification arrangements for a sample of well-identified 
livestock farms. Where new breeds (or other interventions) are provided primarily to 
several farms that are clearly identified in advance (e.g., in NLP funding applications), 

33  See footnote 32, Chapter 10 for equations calculating methane emissions from livestock enteric fermentation 
and methane and nitrous oxide emissions from manure management.

34  A review of several tools that might serve as useful templates for this purpose is available in V. Colomb et al. 
2012. Review of GHG Calculators in Agriculture and Forestry Sectors: A Guidance for Appropriate Choice 
and Use of Landscape Based Tools. Rome: FAO. The Agriculture and Land Use National Greenhouse Gas 
Inventory Software funded by the Government of the United States is freely available at http://www.nrel 
.colostate.edu/projects/ALUsoftware/
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there are two potential sources of data: participating farms and sample surveys. Where 
farm records are routinely kept (e.g., in larger, commercial farms), the farms can record 
their own data. In this case, specialized producers would either document their whole 
herd population, including the feeding practices, and offtake weights for all animals 
(allowing, for example, the use of averages such as 1 ton of feed for every 50 cattle); or 
they would set up a procedure for random sampling of livestock or livestock groups within 
the farm. The farm level data would be provided to the local livestock officer for input into 
a database, with seasonal or annual reporting to a central monitoring unit. Procedures 
could be put in place to ensure the quality of data provided, including internal cross-
checks between reported data and database entries, and spot-checks conducted by the 
livestock officers to ensure consistency between observed and documented practices. A 
central monitoring unit could also be responsible for data quality assurance tasks. This 
option depends on the data recording abilities of participating farm operations, and on the 
balance between costs and benefits faced by these farms. If there is no additional benefit 
to keeping documentation, then it is not likely to be done in a reliable way.

Another option is for all farms receiving improved breeds (or other support) to be 
defined as the population, and sample survey data collected seasonally to represent the 
population. Even at high levels of precision (e.g., 95%�5%), for large populations (e.g., 
3,000–30,000 heads of cattle), required sample size is not prohibitively large (fewer than 
400 samples). Depending on the physical distribution of the population, sample surveys 
could be conducted either by livestock officers or by contracted firms. In either case, 

Table 9: Activity Data Required to Quantify Baseline Emissions

Variable Unit Data Source

Number of cattle of different types Head Monitoring records

Days on each feed ration Days Estimated from sample surveys  
of participating farm types

Dry matter intake Kilograms of dry matter 
per head per day

Estimated from sample surveys  
of participating farm types

Average weight of animals 
slaughtered of each type

Kilograms Monitoring records

Source: The authors, based on guidance in Intergovernmental Panel on Climate Change (IPCC). 2006. 2006 
IPCC Guidelines for National Greenhouse Gas Inventories Volume IV: Agriculture, Forestry and Other Land Use. 
Hayama, Japan: Institute for Global Environmental Strategies.

Table 10: Default Values Required to Quantify Baseline  
Enteric Fermentation Emissions

Variable Unit Data Source

Gross energy content of diet MJ/kg dry matter IPCC default

Emission factor for enteric fermentation 
for each diet

Percentage of methane emitted  
per unit of gross energy intake

IPCC default

Energy content of methane MJ/kg of methane IPCC default

IPCC = Intergovernmental Panel on Climate Change, kg = kilogram, MJ = megajoule.
Source: The authors, based on guidance in IPCC. 2006. 2006 IPCC Guidelines for National Greenhouse 
Gas Inventories Volume IV: Agriculture, Forestry and Other Land Use. Hayama, Japan: Institute for Global 
Environmental Strategies.
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Table 11: Default Values Required to Quantify Baseline  
Manure Management Emissions

Variable Unit Data Source

Volatile solids kg/day Calculated

Gross energy content of diet MJ/kg dry matter IPCC default

Total digestible nutrients for 
each diet

% Estimated on the basis of national 
surveys of representative farm types 
and regions

Urinary energy MJ/day IPCC default 

Ash content of manure % IPCC default 

Maximum methane 
producing capacity

m3 CH4/kg volatile solids 
excreted

IPCC default 

Density of methane m3/kg CH4 IPCC default 

Methane conversion factor % IPCC default

Nitrogen excreted kg nitrogen per animal  
per year

Calculated

Crude protein content of diet % Estimated on the basis of national 
surveys of representative farm types 
and regions

Dietary protein conversion to 
dietary nitrogen

kg diet protein/kg nitrogen IPCC default value

Fraction of nitrogen retained kg retained/kg nitrogen IPCC default value

CH4 = methane, IPCC = Intergovernmental Panel on Climate Change, kg = kilogram, m3 = cubic meter,  
MJ = megajoule.
Source: The authors, based on guidance in IPCC. 2006. 2006 IPCC Guidelines for National Greenhouse 
Gas Inventories Volume IV: Agriculture, Forestry and Other Land Use. Hayama, Japan: Institute for Global 
Environmental Strategies.

methods for quality assurance and quality control should be in place to ensure the quality 
of data management processes. Quality control procedures should be established within 
the entities responsible for collecting data, and aimag or central monitoring staff could be 
responsible for ensuring that data management procedures have been followed, as well 
as for cross-checking a certain proportion of data.

Measurement, reporting, and verification for an area-based approach to livestock 
productivity interventions. Where livestock productivity interventions are implemented on 
an area basis, e.g., geographically dispersed within a specific soum, MRV arrangements 
may follow the sampling approach outlined for the sample of well-identified livestock 
farms. That is, all households receiving improved breeds (or other support) are defined as 
the population, with sample survey data collected seasonally to represent the population. 
Nonparticipating farms or households sampled represent the nonimplementation baseline. 
In this case, the herds in the soum are defined as the population, and a representative 
sample would be surveyed to collect the monitoring data. This may be done either by the 
livestock unit staff or by local entities contracted for this purpose. A variant on this approach 
would be to survey the current (baseline) production practices in the soum, and use this 
data to establish a performance benchmark against which to measure the improvement in 
performance of households reached by NLP interventions. For example, data collected in 
a soum might indicate that the average emissions intensity of beef cattle is 11 kilograms 
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of carbon dioxide equivalent per kilogram of beef, while the practices promoted by the 
NLP, if adopted, would reduce emissions intensity by 0.50 or 0.75 kilograms of carbon 
dioxide equivalent per kilogram, and monitoring of adoption of these practices could 
be undertaken to indicate that the emission reductions had been achieved. In this case, 
the function of sample surveys would be to (i) establish the baseline and performance 
threshold, and provide data for modeling emissions intensity reductions due to adoption 
of a specified set of NLP practices; and (ii) make a representative survey of the adoption 
rates for each NLP practice. The conduct of baseline surveys could be contracted out to 
other entities, while the adoption rate survey could be conducted by the livestock unit staff 
or by contracted entities.

Accounting for Carbon Benefits of Improved Grassland Management  
in the National Livestock Program
As in many countries, there is currently insufficient research in Mongolia to identify 
with considerable certainty the response of soil carbon stocks to changes in grazing 
management. Direct measurement of soil carbon stock changes requires large samples 
and is costly. Following a methodology currently undergoing approval with a voluntary 
carbon standard, the SDC-supported Linking Herders to Carbon Markets Project used 
Century, a carbon model that has been widely used in climate change impact assessments 
in Mongolia, to simulate the effect of implementing a grazing management plan on soil 
carbon stocks (footnote 24). The model was parameterized using soil samples collected 
from various vegetation types at different levels of degradation (“land use types”) in Tariat 
soum.35 The result of carbon modeling is to provide a locally validated default value for 
soil carbon stock changes. It is then not necessary to directly measure changes in soil 
carbon, but simply to monitor the grazing practices (the number and type of livestock, and 
the timing and duration of grazing) that are adopted on areas of grassland that have been 
identified and categorized into a particular land use type.

The steps required to monitor changes in grassland soil carbon stocks using this approach 
are shown in Figure 3. The basis of monitoring is an annual grassland management plan, 
which is already in the mandate of the soum land management officer. The monitoring 
data required to be collected during implementation are (i) the number of each type of 
livestock grazing and the duration of their grazing in each different land use type in the 
planned grazing area; and (ii) estimates of annual biomass productivity for each land 
use type, which are used to estimate carrying capacity and planned stocking rates. The 
approach proposed for the pilot project in Tariat is based on herder groups self-reporting 
all of their grazing activities and soum technicians making spot-checks during the grazing 
season to collect data with which to verify the herder groups’ self-reported data, as 
illustrated in Figure 4.

Overall, for most livestock productivity interventions of the NLP, there is a sufficient basis in 
international guidance and precedent and in national research capacities to develop GHG 
accounting approaches that meet international standards and that can be applied in the 
Mongolian context. The most important issue for monitoring will be to base the collection 
of data on the M&E system of the NLP to reduce the costs of GHG accounting.

35  S. Wang et al. 2013. Measured Soil Carbon Stocks and Stock Changes Modeled Using the Century Model in 
Tariat Soum, Mongolia. Project report to SDC Mongolia Country Office. Ulaanbaatar.
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Figure 3: Procedures for Planning and Monitoring Grazing Management

Project developer identifies the planned grazing area
Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Project developer characterizes land resources in the planned grazing area 
(identify land use types, i.e., different vegetation types and different degrees of degradation)

Project developer surveys baseline grazing activity and soils in each land use type 
(identify how many livestock of each type graze for how long in which location)

Project developer develops emission factors using a carbon model

Herder groups report livestock numbers and location of grazing each season to the 
soum animal health unit

Soum animal health unit undertakes spot-check surveys during grazing season to 
verify herders’ reports

Project proponent estimates emissions and soil carbon sequestration on the basis 
of verified reports

Source: Diagram developed by the authors based on text in Unique Forestry and Land Use. 2012. Technical 
Guidelines on Data Collection for Grassland Carbon Project Design and Monitoring. Project report to Swiss Agency 
for Development and Cooperation Mongolia Country Office. Ulaanbaatar.

Figure 4: Arrangements for Grazing Activity Monitoring

Source: Unique Forestry and Land Use. 2012. Technical Guidelines on Data Collection for Grassland Carbon  
Project Design and Monitoring. Project report to Swiss Agency for Development and Cooperation Mongolia 
Country Office. Ulaanbaatar.
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Table 12: Comparison of Nationally Appropriate Mitigation Action Activity Types

NAMA Activity

Abatement 
Cost 

($/tCO2e)

FRR/Ga 
(8-year period) 

(%)

Mitigation 
potential  

(tCO2e over  
8 years)

Climate Change 
Adaptation 

Benefits

Nonfinance 
Barriers to 
Adoption

Feasibility  
of GHG  

Measurement

Sheep breeding (33) 30  29,068 Positive, but full 
benefit requires 
improved 
animal health, 
feeding, grazing 
management, etc.

Maintaining 
core herd 
may require 
collective 
management by 
herders

High

Beef breeding (44) 18 but 
sensitive to 
change in 
input and 

output prices

 48,939 Positive, but full 
benefit requires 
improved 
animal health, 
feeding, grazing 
management, etc.

Ensuring 
access to 
breeding bulls 
may require 
collective 
management by 
herders

High

Dairy artificial 
insemination

(4) 15  45,845 Positive, but full 
benefit requires 
improved 
animal health, 
feeding, grazing 
management, etc.

Delivery may 
require ongoing 
training and 
support by dairy 
farmers

High

Irrigated fodder 
production for 
dairy feed

1,703b Negative  4,837 Positive for 
producers, but may 
be maladaptive if 
groundwater is not 
replenished

Irrigation 
management 
may require 
collective 
management for 
farmers

High

Hay production 
for dairy feed

63 Negative   5,613 Positive benefits 
for winter-spring 
resilience, but 
hay yield can 
be affected by 
summer rainfall

Decreasing 
precipitation 
may lower 
average yields 

High

Grassland 
management

(14) 20 230,400 Positive Multiple, 
complex 
barriers to 
adoption

May be costly

Reduced milk 
losses through 
decentralized 
milk processing 

(220)c 27c  52,826 Positive even 
without livestock 
productivity 
increases

Requires 
coordination 
between market 
actors

Approach 
needs to be 
developed

( ) = negative, GHG = greenhouse gas, NAMA = nationally appropriate mitigation action, tCO2e = ton of carbon dioxide equivalent.
a  FRR/G is the prefinance financial internal rate of return when costs and benefits to the enterprise receiving investment and to 

herders integrated with that enterprise are accounted for.
b  average of wheat and alfalfa.
c average of processing units at different scales.
Source: Data compiled by the authors.
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Identifying Actions for Nationally Appropriate Mitigation Action Support

As described in this chapter, priority areas and actions within the NLP can be selected for 
support on the basis of screening by a variety of criteria. Table 12 compares the potential 
NAMA activities on the basis of several assessment criteria. Activities that have negative 
abatement costs bring net economic benefits while also mitigating climate change. This 
study uses a social discount rate of 12%, but other values could also be taken. Of the 
activities screened, all but the fodder production activities have negative abatement costs 
and exceed the benchmark rate of return. 

The low financial returns for the irrigated fodder production options and hay making are 
related to the scale of investment in the NAMA activity outlined, which was based on 
proposed investments in the Global Agriculture and Food Security Program.36 Further 
work is required to identify investment models that result in lower costs per unit of fodder 
output. All options identified have positive GHG mitigation potential, but the mitigation 
potential of feeding fodder to further increase dairy cow yields is much lower than that 
of the other options. If fodder production options are not promoted as part of a NAMA 
because of their poor financial viability, detailed feasibility analysis for breed improvement 
activities should also consider fodder availability, since improved animals often have 
higher feed intake requirements to realize their genetic potential for higher productivity.

All options have potential synergies with adaptation to climate change. Of the various 
options assessed, only reducing milk losses in the milk supply chain appears to be robust 
to a wide range of climate and economic scenarios. For several of the options, other 
supporting conditions must be in place for adaptation benefits to be realized; and, in some 
cases, climate risks may undermine the benefits achieved. Improvements in livestock 
breeding activities increase average livestock productivity and may also support potential 
reductions in livestock numbers while maintaining total livestock product yields. However, 
realizing significant productivity increases from improved animal genetic resources also 
requires that animal health issues are addressed, improved breeds are properly fed, and 
grazing management practices (e.g., rotational grazing and stocking rate management) 
support livestock nutrition intake. Where these conditions are not met, indigenous breeds 
with lower short-term productivity may be more resilient to pathogens and nutritional 
conditions, and deliver higher productivity over the longer term. 

Irrigated fodder production may improve yields and the stability of yields in areas with 
variable rainfall. However, if extraction of groundwater resources exceeds replenishment 
(e.g., if it is exacerbated by long-term declining precipitation and increasing evaporation), 
increasing irrigated agricultural production may turn out to be a maladaptation, with 
adverse effects on the availability of water for other uses.37 Because of the close relationship 
between grassland biomass yields and precipitation, nonirrigated hay production is itself 
vulnerable to climate variability and longer-term climate change. The economic viability of 
large investments per unit area may be eroded by adverse trends in biomass yields.

All the options identified are likely to face some barriers to adoption that must be 
addressed in implementation. Making improved livestock genetic resources available 
to herders, managing core herds to prevent decline in desired traits, producing fodder 

36  World Bank. 2013. Project Appraisal Document on a Proposed Grant to Mongolia for the Livestock and 
Agricultural Marketing Project. Unpublished.

37  Mongolia Water Authority and United Nations Environment Programme. 2011. Urban Water Vulnerability to 
Climate Change in Mongolia. Ulaanbaatar.
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under irrigation, and managing grassland may all require collective action among herders. 
Reducing milk waste in the milk supply chain is likely to require improved coordination 
between supply chain actors. Technical training and maintenance of cold chains may 
be necessary to ensure effective delivery of artificial insemination services. In addition 
to these nonfinancial barriers to adoption, a significant proportion of the total cost of the 
activities outlined would be borne by herders and other actors in the sector. Even if public 
funds or subsidized loans are used to support the initial adoption of activities, lack of 
access to funds for operational costs may be a constraint on sustainable implementation 
of the activities by herders and other private sector actors.

In terms of the feasibility of monitoring GHG benefits, for most livestock emission 
reduction activities, abundant international experience with monitoring and quantification 
of livestock GHG emissions can be drawn on and adapted to Mongolian conditions in 
developing practical approaches to monitoring. An approach to measuring the co-benefits 
of improved grassland management has been developed, but initial analysis suggests that 
monitoring may be costly and further methodological developments may be required. To 
date, there is limited experience with monitoring reductions in on-farm milk losses, and a 
monitoring approach tailored to Mongolian conditions would need to be developed.

Overall, these results suggest that of the activities assessed, livestock breeding activities 
are the options for initial development of NAMA activities that appear likely to yield the 
most significant benefits and to have barriers to adoption that are manageable. Existing 
activities within the NLP can provide evidence on which activities work best under which 
conditions, and can serve as pilots for developing performance monitoring approaches. 
Reducing milk losses through decentralized milk processing units appears to be an option 
almost certain to bring benefits under any scenario and should be explored further for 
development into NAMA activities. Grassland management has the highest mitigation 
potential, but requires collective action among herders and is likely to face a range of 
complex barriers to adoption in implementation. Pilot projects would provide a wealth of 
experience to draw on in further refining the implementation approach. Addressing fodder 
supply can have the highest benefits for adaptation to climate risks, but further work is 
required to define cost-effective approaches to implementation. 

Assessment of adaptation and mitigation synergies suggested that interventions in the 
animal health priority area of the NLP might have significant potential for increasing 
resilience to climate change while also reducing the intensity of GHG emissions from 
livestock production. However, due to limited data availability, options in this area were not 
assessed. Animal health activities should be a priority for future assessment. 

Identifying Finance Needs

By parliamentary resolution, the NLP is supposed to receive 3% of the annual state 
budget. In the 2011 state budget, Mongolia had a projected gross domestic product 
of $6.8 billion and government planned budget expenditure was equivalent to 46% of 
projected gross domestic product (i.e., $3.12 billion).38 Accordingly, $100 million should 
have been allocated to the NLP. However, only $23.1 million (MNT29 billion) was disbursed 
by the program, and, in the government budget for 2012, only $11.8 million (MNT16 billion) 
was allocated for the NLP. In its application to the Global Agriculture and Food Security 
Program, the government estimated that the financing gap for the NLP was $98.66 million 
over 5 years, which is in addition to the $344.1 million that the government has projected 

38  The average exchange rate in 2011 was $1 = MNT1,253, and in 2012 was $1 = MNT1,352.
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to be able to invest in the program.39 For simplicity, it is assumed, therefore, that having 
secured $12.5 million from the Global Agriculture and Food Security Program, the NLP 
faces a total financing gap (i.e., difference projected costs of the NLP and committed 
government and donor spending) of $86.1 million over 5 years, or an average of  
$17.2 million per year. Because the state budget is developed and committed on an annual 
basis, it is not possible to identify which components of the NLP are likely to be affected 
by underfunding. The Integrated Budget Law, which increases the proportion of state 
budget allocated to local governments, began implementation in 2013.40 This will increase 
the financial resources available to local governments. It stipulates that 30% of resources 
should be allocated to grassland and livestock management, thus supplementing state 
budget investments in activities promoted by the NLP.

For the proposed NAMA activities assessed here, cash flow analysis identified potential 
financing modalities for each individual activity type (Table 13 and footnote 20). Only beef 
breeding was identified as potentially viable using loans at commercial interest rates. Some 
activities would be viable with subsidized loans. Most activities would require some portion 
of investment and/or subsidized operation costs. Table 14 shows the overall breakdown of 
potential financing mechanisms if all potential NAMA activities assessed are implemented. 
Based on the assumed scale of implementation of each NAMA activity, the total cost of 
implementing the NAMA over an 8-year period would be about $135 million�$144 million.41 
Of this, herders and livestock enterprises would contribute $112 million�$116 million  
(i.e., approximately 80% of the total cost). Financial support totaling $23 million�$28 million 
would be required, including $17 million�$22 million in subsidies, $5.7 million in subsidized 
loans, and $0.4 million in commercial loans. The largest single cost components are the 
irrigated fodder production activities, which also have a low economic return. If these 
activities are excluded, then the total cost will be $122.7 million, with financial support of 
$19.1 million, of which $13 million will be grant finance, $5.7 million in subsidized loans, 
and $0.4 million in commercial loans.

In addition to the absolute level of investments required, it is also important to consider 
how different forms of financial support can assist in promoting adoption, both by herders 
and by other stakeholders, in particular the private sector. Public direct payments can 
increase the return for private investment by covering upfront costs (e.g., design costs) or 
by supporting initial investments or subsequent implementation costs. This increases the 
returns to private investments and hence attracts private investors. For example, partial 
funding of breeding animals using public funds makes private investment in the remaining 
initial investment more attractive. The NLP is already making such investments in projects 
jointly funded with herder cooperatives and private firms.

Apart from the costs and returns to investment, investment risks are often a major obstacle 
to investment by herders and by private firms. Tools to address these risks using public 
finance include equity investments, such as through public–private, low-carbon livestock 
investment funds, where the involvement of public funds can lower the perceived risk 
to private investors and when subordinated to private equity can lower the private risks 
involved. Funds may be able to offer guaranteed livestock product sales, thus reducing 

39  Government of Mongolia. 2010. Mongolia Proposal for Global Agriculture and Food Security Programme: 
Integrated Livestock-based Livelihoods Support Programme. Ulaanbaatar. http://www.gafspfund.org/gafsp/
sites/gafspfund.org/files/Documents/Mongolia%204%20of%209%20 GAFSP%20Proposal.pdf

40  (a) Government of Mongolia. 2011. Budget Law. http://www.iltod.gov.mn/?p=2403; (b) A. Lkhagvadorj. 2012. 
An Analysis of the New Budget Law of Mongolia 2011. Ulaanbaatar: SDC.

41  Note that the three fodder options are not intended to all be implemented to full NAMA scale at the same 
time; hence, the total cost is less than the total shown in the table.
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Table 13: Financial Characteristics of Each Nationally  
Appropriate Mitigation Action Activity Type  

and Corresponding Financing Measures

NAMA Activity

Prefinance 
FRR/Ca  

(%) Finance Model
Postfinance 
FRR/Ka (%)

Sheep breeding negative Grant subsidy for 75% of initial investment 
and 83% of annual operation costs

12

Beef breeding 23 Access to commercial loans (18.3%) 12c

Dairy artificial 
insemination

negative Fully grant subsidized low

Wheat production  
for dairy feed

negative Grant subsidy for initial investments and 
first year costs

12

Alfalfa production  
for dairy feed

negative Grant subsidy for initial investments and 
first year costs

12

Hay production  
for dairy feed

negative Grant subsidy for storage facilities only 15

Grassland 
management

(FRR/G: 20)b Herders lack access to capital, mixture of 
grant subsidies and subsidized loans for 
some components (e.g., livestock product 
processing and marketing)

(FRR/G: 20)

Milk processing:  
100 liters/day unit

26 Subsidized 8% loan, 5-year loan period 59

Milk processing:  
400 liters/day unit

14 Subsidized 8% loan, 5-year loan period 13

Milk processing: 
2,000 liters/day unit

16 Subsidized 8% loan, 5-year loan period 18

FRR/C = prefinance financial rate of return to an enterprise, FRR/G = prefinance financial rate of return to a 
group of interrelated enterprises, FRR/K = postfinance financial rate of return to an enterprise, NAMA = nationally 
appropriate mitigation action.
a  Prefinance FRR/C refers to the rate of return to investment at enterprise level without considering financing 

costs or subsidies, while postfinance FRR/K refers to the rate of return at enterprise level after including 
financing costs or subsidies at conditions indicated in the third column. 

b  FRR/C was not estimated for grassland management because individual components required to support 
sustainable grassland management may be implemented by different agencies and the FRR/C would vary for 
each component. The value presented here is the financial internal rate of return of the investment considering 
the costs and revenues of all enterprises and households involved in the activity (FRR/G). 

c  For beef breeding, with commercial loans, FRR/K is lower than FRR/C because a positive cash flow is only 
achieved after the fifth year. 

Source: Data calculated by the authors.

price risks. Loans can also be provided on a concessional or preferential basis, e.g., below 
market rates or for longer terms, which can lower the costs as well as the risks to private 
investors. Loan guarantees can be used to lower the risk of loans from financial institutions 
to project developers.

Analysis suggests that where commodity markets are at an early stage of development, 
and the range and level of risks is higher, finance-facilitating tools (i.e., those that primarily 
address investment risks) will be inadequate to induce sufficient investment in the sector, 
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Table 14: Total Nationally Appropriate Mitigation Action Investment  
Requirements and Financing Mechanisms ($)

NAMA Activity

Total Cost  
of NAMA 
Activity

Grants 
for Initial 

Investments

Grants  
for Operation 

Costs
Subsidized 

Loans
Commercial 

Loans
Total NAMA 
Investment

Sheep breeding 4,337,525 906,000 3,129,525 4,035,525

Beef breeding 75,269,512 413,440 413,440

Dairy artificial 
insemination 1,815,100 677,500 1,137,600 1,815,100

Wheat 
production  
for dairy feed 21,593,890 7,506,818 1,628,467 9,135,285

Alfalfa 
production  
for dairy feed 22,099,504 7,682,587 1,566,601 9,249,189

Hay production 
for dairy feed 12,821,785 4,004,241 4,004,241

Grassland 
management 8,166,144 3,940,648 3,112,856 1,112,640 8,166,144

Milk processing 33,106,906 4,555,372 4,555,372

Total 179,210,366 24,717,794 10,575,049 5,668,012 413,440 41,374,296

NAMA = nationally appropriate mitigation action.
Note: The three fodder options presented are alternatives, not additive, so the actual NAMA investment requirement is lower 
than the total shown in this table. 
Source: Data calculated by the authors.

partly because financial institutions themselves will also perceive high risks in the sector.42 
In these cases, direct payments using public funds will be more effective in inducing 
private investments. In addition to direct use of public funds, tax incentives also have 
effects on private returns.

A variety of financial instruments are available in Mongolia to address the various types 
of finance need and leverage private investment for a grassland and livestock NAMA 
(Box 3), and a wider range of public finance instruments are shown in Figure 5. In the NAMA 
design process, the use of existing identified sources of public funds, such as state budget 
appropriations for the NLP, together with other sources of funds and financial support 
(including facilitating finance provided by commercial banks), should be considered to 
identify not only the level but also the form of financial support required from climate finance. 
Some existing financing instruments may need to be tailored to enable entities with limited 
collateral (e.g., herder cooperatives) to access support, and to provide financial support in 
ways that meet the cash flow needs of particular intervention types. For example, analysis of 
cash flows from beef breed improvement shows that an investment may only begin to break 
even in the fifth year after investment. Given this investment profile, it would be useful for 
beef breeding enterprises if repayment of loans could be delayed until the enterprises have 
realized a positive cash flow. This could be done, for example, through loan guarantees.

42  M. Stadelmann and K. Newcombe. 2011. Game Changer or Complement? The Potential of Public Finance 
Instruments for Covering Risks and Facilitating Low Carbon Investments in Developing Countries. London: 
Climate Strategies.
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Box 3: Examples of Direct and Facilitating Finance  
for Agriculture in Mongolia

Since 2003, the Program for Supporting Intensified Animal Husbandry has been supporting the 
adoption of livestock management activities through preferential loans. This loan mechanism 
has been adopted for use in the National Livestock Program. Announcements for bid proposals 
are posted for 1 month in newspapers and on the internet. Proposals from private entities are 
assessed by an evaluation committee established by order of the state secretary of the Ministry 
of Industry and Agriculture. Selected proposals are supported through the Livestock Protection 
Fund, managed by the ministry. Loan contracts are made between the fund and the project 
proponent. Loans require that project proponents provide collateral valued at 50% of the loan 
value. Loans are typically 3�5 years in duration.

Other mechanisms to support direct payments to increase private returns to investment include

National Livestock Program investments and co-investments,
the Soum Development Fund, and
official development assistance grants and loans.

Other mechanisms to reduce investor risks include

index-based livestock insurance, and,
loan guarantees provided by the Development Bank of Mongolia and other providers.

Source: The authors, based on interviews with the Ministry of Industry and Agriculture.

Figure 5: Forms of Public Finance to Leverage Private Investment

Source: Adapted from M. Stadelmann and K. Newcombe. 2011. Game Changer or Complement? The 
Potential of Public Finance Instruments for Covering Risks and Facilitating Low Carbon Investments in 
Developing Countries. London: Climate Strategies.
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Institutional Dimensions

Sector Institutions and Procedures

The NLP has existing management and implementation structures. Box 1 described 
the horizontal lines of administration through which plans for implementation of 
NLP activities are made at the bag and soum level. Owing to the implementation of 
the Integrated Budget Law beginning in 2013, soum authorities will have access to 
considerably more financial resources with which to support the implementation of 
activities complementary to or conducted within the scope of the NLP (footnote 40b). Box 
4 illustrates the vertical lines of administration through which the NLP is implemented. 
This combination of implementation through line ministries and local governments is an 
established institutional arrangement in Mongolia. Since this arrangement involves both 
vertical coordination of technical agencies in implementation and horizontal coordination 
between technical agencies and other agencies of local government (including local 
assemblies), this general arrangement can ensure that NAMA activities are linked with 
the NLP and local development plans.

Box 4: Management Structures in Mongolia’s National Livestock Program

The national committee, headed by a member of the cabinet of the Ministry of Industry and Agriculture, 
supervises and coordinates the National Livestock Program. The central government administration and 
technical agencies are responsible for program implementation. Governors are responsible for coordinating 
the program in their aimag and soum, with local government agencies responsible for direct implementation. 

Source: The authors, based on interviews with the Ministry of Industry and Agriculture.
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Institutional Basis for Measurement, Reporting, and Verification  
in the National Livestock Program

The complexity and costs of measurement, reporting, and verification (MRV) of a NAMA can 
be reduced if existing agricultural M&E systems are taken as the basis for the NAMA MRV 
system. An assessment of the existing M&E system has identified some shortcomings, 
indicating that there are gaps between the existing M&E systems and what national and 
international stakeholders might expect as the basis for a NAMA MRV system. 

The NLP monitoring procedures are outlined in Box 5. The NLP implementation plan is 
made at the bag level by the bag parliament that consists of herder representatives, and 
is submitted for approval by the soum parliament. Implementation is the responsibility of 
a working group led by the soum governor. The working group includes the animal health 
officer and environment officer. Land, livestock, and meteorological officers are responsible 
for the collection of monitoring data. For those monitoring components collected by the 
meteorology officer, data are also reported to agencies under the Ministry of Environment 
and Green Development (MEGD) at the national level. Currently, a database to manage the 
monitoring information is under development by the Ministry of Industry and Agriculture 
(MIA). In general, a system for collection and reporting of monitoring data is in place, but 
there are no procedures for internal verification or data quality assessment.

Current measurement and reporting tasks in the soums all fall on a small number of staff. 
Through this system, the NLP currently collects and collates information on 50 indicators 
at the soum level that are divided into five categories: soils, pasture quality, livestock types 
and numbers, animal health, and livestock product marketing (Appendix 3). The soum 
data are mostly useful at an aggregate level for monitoring change over time in the overall 
state of grasslands and livestock nationwide. Most indicators are collected by measuring 
small samples within each soum that are not statistically representative of vegetation and 
livestock throughout the soum.

The overall M&E framework is not suitable for measuring the impacts of the NLP or for 
establishing links between inputs (e.g., forage supply and vaccinations) and outcomes  
(e.g., yield per head). A first step in improving the existing monitoring system, therefore, 
would be to develop results-based monitoring systems for the interventions supported 
by the NLP. Table 15 presents the example of a community-based breeding scheme 
to illustrate how a results-based monitoring framework for NLP interventions could be 
used to generate the main activity data required for estimating NLP outcomes as well 
as greenhouse gas (GHG) mitigation benefits. The core data that would be required for a 
results-based monitoring system are sufficient to provide most activity data required for 
GHG estimation. Additional data needed for carbon benefits accounting (e.g., livestock 
diets) can be obtained in seasonal surveys over a single year and used as default values 
in subsequent years. The example shows that if data required for estimating GHG 
mitigation benefits is considered during the design of a results-based monitoring system, 
it may not be necessary to collect large amounts of additional data to estimate GHG 
mitigation benefits. 

Overall, the M&E framework for the NLP could be strengthened by restructuring it around 
a standard results-based framework. Even in the absence of a NAMA, this would have 
benefits for the NLP as it would enable clearer identification of NLP outcomes, as well as 
help highlight areas where outcomes need to be strengthened. For the purposes of a NAMA, 
it would also be important to increase the representativeness of monitoring data collected 
and to develop procedures for domestic verification of data collected and reported.
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Box 5: Current Monitoring, Reporting, and Verification Arrangements  
in the National Livestock Program

Monitoring

Baseline data are collected for each bag by the soum land, livestock, and meteorological 
officers. The officers are responsible for collating the data and reporting the results to the soum 
parliament. The three soum-level agencies report to and are monitored by the soum administration 
and a professional inspection and audit agency. The technician at the meteorological station 
reports to a hydrology and environment monitoring entity under the Ministry of Environment and  
Green Development.

Reporting

Program implementation reports based on the National Livestock Program indicators are 
submitted by technical agencies to the central government administration each year. The 
central government administration delivers reports to Parliament during the first quarter of each 
year. The state administration undertakes control and analysis during program implementation 
and the government has the responsibility for reporting program implementation results. If 
necessary, a third party can monitor program progress and report to the government. Ongoing 
revision of the program is based on implementation results.

Verification

No verification framework is in place yet. Officers at the soum level are in charge of measurement 
and verification tasks. However, the inspection and audit agency may be suitable for providing 
independent verification services.

Source: The authors, based on interviews with the Ministry of Industry and Agriculture
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Table 15: Estimating Greenhouse Gas Benefits through  
a Results-Based Monitoring Framework

Objective 
Hierarchy

Results-Based  
Indicators

Activity Data  
for GHG Estimates

Default Data Required 
for GHG Estimates

Inputs Funds
Breeding rams
Ear tags

Activities Core herd feeding and 
management
Ram use by members
Selection for core herd 
replacement
Sales of offtake

Number of animals in  
core herd
Average weight of core-
herd animals slaughtered

Core herd diet  
(dry matter intake/
head/day, number of 
days on each ration)

Outputs Ram performance 
better than  
non-core rams

Economic benefits of 
using breeding rams
Community 
management capacity

Number of improved 
offspring
Average weight of core 
herd offspring at slaughter, 
average weight of 
unimproved animals
Average prices for 
improved and unimproved 
animals at sale

Average diet  
of offspring in  
non-core herd

Outcomes Productivity gain  
at flock level
Economic benefits  
of breeding program

GHG = greenhouse gas.

Institutional Aspects of Nationally Appropriate Mitigation Action Financing

The NLP is currently funded through annual state budget allocations supplemented by 
grants from multilateral and bilateral sources. Domestic regulations govern the management 
of national funds for implementation of the NLP. The NLP has already cofinanced several 
activities together with private firms (Box 3). Contract law governs the management of 
these co-investments.

Mongolia also has an existing legal framework for the management of foreign assistance in 
the form of loans or grants.43 In this system, the State Central Administration Organization 
on Foreign Loans and Grant Aid manages foreign assistance in collaboration with 
line ministries, following roles and responsibilities laid out in the law. This framework 
is suitable for the management of international grants and loans to support NAMA 
development and implementation. 

There are opportunities for components of the NLP to be supported through carbon finance 
through the Clean Development Mechanism (CDM), international voluntary markets, and 

43  These include the Law on Coordination of Foreign Loan and Grant Aid (2003) and the Law on Government 
Special Funds (2006).
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bilateral mechanisms (e.g., with Japan). In particular, carbon markets have the potential 
to leverage performance-based payments to incentivize or reward adoption. The NLP 
currently has no such budget line. Experience of engagement with these carbon markets 
will provide lessons on institutional aspects of leveraging carbon market finance to inform 
future institutional developments in the context of a NAMA in the sector.

Policy Dimensions

NAMAs should be aligned with and support achievement of the objectives of national 
development priorities as outlined in national development strategies and plans. The NLP 
is identified as a major national initiative already developed to achieve national objectives 
in the grassland and livestock sector. The NLP is well aligned with overarching policy 
frameworks and with policies in closely related policy areas, such as climate change. 
It receives state budget support through a resolution of Parliament, and serves as the 
primary policy framework for orienting development assistance in the sector from major 
bilateral and multilateral donors. The NLP is therefore a suitable programmatic framework 
for guiding NAMA investments.

Alignment with National Development and Climate Change Priorities

Grassland-based livestock husbandry is a main component of Mongolia’s agricultural 
economy. The overarching framework for agricultural development is given by some 
national strategies and policies of the government. Higher-level development strategies 
and policies include the Millennium Development Goals-based Comprehensive National 
Development Strategy, 2007–2021; the State Policy on Food Security, 2009�2016; and the 
State Policy on Herders, 2010. Box 6 summarizes the main objectives of these policies. 
The NLP is well aligned with these national and sector policies, as well as with the National 
Action Program on Climate Change, which prioritizes climate resilience and mitigation in 
the grassland and livestock sector.

Priorities and Targets for a Nationally Appropriate Mitigation Action

The NLP policy document has clearly defined priority action areas. Within each of these 
areas, more specific actions and outcome indicators have been specified (Table 16). The 
NLP policy document provides quantitative targets to be achieved in relation to each 
action area by the milestone years (2012, 2015, and 2021) compared with a 2008 baseline.

While the priorities and targets of the NLP are clear, NAMAs in the grassland and livestock 
sector may make stronger contributions to achieving the NLP’s objectives if specific areas 
within the NLP are selected for support through the proposed NAMA. Mitigation potential, 
abatement costs, financial rates of return, synergies with adaptation, and barriers to 
adoption by herders were assessed to provide a basis for recommendations (Table 12).

This technical assessment suggests that livestock breeding activities, milk loss reduction 
through decentralized milk processing units, and grassland management should be 
prioritized for NAMA support. Further assessment is required to identify cost-effective 
fodder production activities. In addition to the technical parameters assessed here, 
policy makers may wish to consider evaluating policies and actions on the basis of 
other considerations, such as the potential for the intervention to bring about major 
transformations in the sector, the ease of rapidly implementing pilot demonstration 
activities, or the potential to attract private investment. Selection of priority areas and 
targets within the NLP is a key element of NAMA design that requires further discussion at 
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Box 6. Summary of Relevant Development Strategies

Millennium Development Goals-based National Development Strategy, 2007–2021, for 
agriculture and food industry:

Phase 1 (2007–2015). Strategic objective 1: Decrease substantially the outbreak and 
spread of contagious animal diseases and increase animal husbandry production 
(through use of biotechnology, breeding, support for intensification through taxation 
policy), and increase carrying capacity of pastures (through rational use, ownership, 
improvement, protection, and restoration of overgrazed pastures).
Phase 2 (2016–2021). Strategic objective 1: Introduce biotechnology and improve 
breeds by promoting livestock health through the production of animal vaccines, 
sanitizers, and disinfectants. 

State Policy on Food Security, 2009–2016, strategic objectives:

Enabling environment. Promote institutions and policies that are critical to enhancing 
the productivity and competitiveness of the food and agriculture sectors, e.g., 
legislation, consumer education, capacity building, and vocational training; includes 
development of innovative financing and credit schemes through the $500 million 
Agricultural Investment Fund.
Commercial and household food security. Achieve self-reliance in those food staples 
that can be produced competitively and efficiently in the country, while caring for the 
poor and vulnerable. Includes meat and dairy intensification, productivity increase, 
and market access.
Food safety. Rationalize the food management and safety system into a modern, 
proactive structure that consumers can trust.
Food nutrition. With special focus on children and vulnerable groups, achieve the 
national Millennium Development Goal nutrition target to “halve, between 1990 and 
2015, the proportion of people who suffer from malnutrition.”

State Policy on Herders, 2010

Aims to “create conditions for herders to live and work comfortably and happily in 
their respective local area; to increase employment security for herders, improve 
their health and social security, include them in the social insurance system, enhance 
their knowledge and skills, encourage their cooperation and organization, improve 
extensive livestock production techniques, and improve living conditions for herders 
by supporting intensified livestock production, and assist in the management of risk 
inherent in the business.”

National Action Program on Climate Change

The National Action Plan on Climate Change aligns with priority area 5 of the National 
Development Strategy. It has five strategic objectives:

1. Set up legal, structural, and management systems that support measures against 
climate change.

2. Ensure ecological balances and reduce socioeconomic vulnerabilities and risks step 
by step through strengthening of national adaptation capacity to climate change.

3. Mitigate greenhouse gas emission step by step and set up low-carbon economy 
through introduction of environment-friendly technologies and improvement of 
effectiveness and efficiency.

4. Enhance national climate observation network, research, and assessment.
5. Conduct public awareness and support citizen and community participation in 

actions against climate change.

Sources: Government of Mongolia. 2007. Millennium Development Goals-based Comprehensive National 
Development Strategy of Mongolia. Ulaanbaatar. pp. 36, 38; Government of Mongolia. 2009. National Food 
Security Program. Ulaanbaatar. p. 34; Government of Mongolia, 2010. State Policy on Herders. Ulaanbaatar; 
Government of Mongolia. 2011. National Action Plan on Climate Change. Ulaanbaatar. p. 5.
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Table 16: National Livestock Program Indicators

Priority area 1: Increase state attention, improve legal, economic, and institutional environment

Reform livestock sector
Increase number of state and private sector veterinary service providers
Train veterinarians and herders

Priority area 2: Improve animal breeding services

Establish national livestock gene pool center
Establish regional breeding branches
Deliver artificial insemination for livestock
Increase use of local and imported semen for breeding
Maintain total number of livestock and herd structure
Increase productivity of individual animals (milk, cashmere, wool)
Register animals to identify national nucleus herd

Priority area 3: Veterinary standards and livestock health

Obtain disease-free/low-risk country status
Maintain low morbidity/high treatment rates for various diseases
Enable every soum and district to carry out veterinary, sanitary, and quality inspections
Establish mobile services for animal disease diagnosis
Produce animal medicines and vaccinations

Priority area 4: Develop climate adapted animal husbandry with risk management capacity

Establish national, aimag, and soum pasture reserves
Define maximum livestock numbers based on carrying capacity
Create hay and fodder storage facilities
Increase numbers of wells and control rodents
Increase number of herders with livestock insurance
Increase production of prepared fodder and proportion processed using machines

Priority area 5: Develop targeted markets for livestock and livestock products

Establish abattoirs
Increase production and export of raw and processed meat
Increase milk and processed milk production
Incentivize quality certificate of origin products
Establish livestock product exchange networks

Source: Government of Mongolia. 2010. National Mongolian Livestock Program. Ulaanbaatar.

policy level in the light of the findings of the technical assessment and other nontechnical 
factors of concern to political stakeholders.

Supporting Policies and Laws

One major objective of the NLP is to improve the legal environment. Assessment of 
the legal framework in Mongolia suggests that existing laws related to the environment 
and climate change address environmental issues in a fragmented way, which inhibits 
integrated management of environmental issues.44 Mechanisms to operationalize existing 
laws are often insufficiently specified (footnote 1). One example is the Land Law as it 

44  ADB. 2013. Legal and Policy Framework to Support Grassland/Livestock NAMA. Consultant’s report. Manila 
(TA 7534-REG).
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relates to grassland use rights (footnote 26). Article 52.2 empowers soum governors to 
enter into land use contracts with herders for the use of degraded grasslands. However, 
because concluding such contracts is not specified in the mandate of soum governors, 
there is limited political will to use this legal provision. Moreover, the law does not specify 
the type of herders’ organization that can enjoy such land use rights. Given the importance 
of grassland management to livestock productivity, there is a particular need to revise 
the legal framework affecting land use, including grassland use rights.45 Following the 
reorganization of ministries and the revision of several environmental laws in 2012, there 
is a need to assess the current distribution of roles in various ministries related to climate 
change and implementation of NAMAs in particular, and to continue to assess the evolving 
legal environment (footnote 18).

Stakeholder Coordination

Coordination in the NAMA development process relates to primarily three aspects: 
(i) interministerial coordination, (ii) coordination of technical and political inputs to NAMA 
design, and (iii) coordination among different NAMA areas. The first two aspects are 
discussed in this section, and coordination between sectors is reviewed in the chapter 
entitled “Key Elements for Nationally Appropriate Mitigation Actions at the National Level.”

Interministerial coordination. The development of a grassland and livestock sector 
NAMA requires coordination on different levels, including between ministries and among 
stakeholders contributing to different aspects of NAMA design. The Ministry of Environment 
and Green Development (MEGD) has the primary mandate for action on climate change 
in Mongolia. Within the MEGD, the Green Development Policy and Planning Department 
and the Climate Change Coordination Office (CCCO) are responsible for activities related 
to NAMA planning. Implementation of the proposed NAMA is the mandate of the Ministry 
of Industry and Agriculture (MIA), in which the Livestock Policy Department and the 
Monitoring and Evaluation Department are the most relevant. Building on an existing 
Joint Ministerial Working Group on Agriculture and Climate Change, ADB supported the 
establishment of a national technical working group (NTWG) to help strengthen capacity 
for carbon finance in the grassland and livestock sector. The NTWG is chaired by the 
CCCO and has representation from the MIA, as well as from other closely related agencies 
such as the Administration of Land Affairs, Construction, Geodesy and Cartography under 
the Ministry of Construction and Urban Development; and the Institute of Meteorology 
and Hydrology under the MEGD. Further development of a grassland and livestock sector 
NAMA should involve wider participation of representatives of other relevant ministries 
(e.g., the Ministry of Finance); the Parliamentary Agriculture and Environment Committee; 
related coordination bodies (e.g., the National Committee for Combating Desertification); 
civil society groups (e.g., the Citizens’ Council on Environment, an umbrella organization 
for civil society organizations); and representatives of business and other stakeholders. 

Coordinating technical and political processes. The development of a grassland and 
livestock NAMA requires the coordination of technical analysis with stakeholder decision 
making. Both are equally important to the design of a NAMA within the grassland and 
livestock sector that is feasible in the Mongolian context. Experts in grassland management 
and rural policy have been involved in the activities of the NTWG to date. Representation of 
national technical experts should be expanded to ensure that the best available knowledge 
and skills are drawn upon in the further development of the NAMA. In particular, experts 
from the Research Institute of Animal Husbandry, the Mongolian State University of 

45  Revisions to the Land Law are currently in legislative process. B. Munkhuu, ADB consultant, pers.comm.
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Agriculture, and the Mongolian Academy of Sciences should provide technical support 
for further assessment and analysis. Technical assessment should both inform and be 
informed by political stakeholder discussions and deliberations. Donor organizations 
managing large projects in related areas (e.g., the Global Agriculture and Food Security 
Program grant managed by the Food and Agriculture Organization of the United Nations 
and the World Bank) may have additional roles to play in ensuring that past experiences in 
project implementation inform the design and implementation of NAMA activities. 

Many activities prioritized for the NAMA have previously been implemented in Mongolia. In 
addition to technical evaluations of existing experiences, stakeholders at all levels in these 
past interventions will be able to make valuable recommendations. Soum development 
funds are also becoming well placed to co-invest in NAMA activities, so it would also be 
important to consider coordination of NAMA activity design with local planning initiatives 
through the NLP planning process. 

Implications of Policy Assessment for Readiness

The proposed NAMA contributes to the NLP, and thus to achievement of Mongolia’s 
sustainable development objectives. The NLP is the main sector program of support to 
grassland and livestock management, and the NLP is well aligned with national climate 
change plans.

Technical assessment has identified priority activity types for early piloting and promotion 
through a proposed NAMA, and has singled out other areas (e.g., fodder production and 
animal health) where further analysis and feasibility studies are required. Final prioritization 
of NAMA activities is ultimately a political decision. Consultation and coordination among 
stakeholders within and outside government can be supported through formalization of the 
National Working Group. This group is also a suitable forum for identifying and mandating 
further priority areas for assessment and analysis during the detailed design phases of 
the proposed NAMA. This coordination mechanism will therefore play an important role in 
linking the technical and political processes required for NAMA development.
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Key Elements for Nationally 
Appropriate Mitigation Actions 
at the National Level

NAMAs seeking international support may be communicated to the United Nations 
Framework Convention on Climate Change (UNFCCC). Given that NAMAs are 
being developed in more than one sector in Mongolia, there is a need to coordinate 

the design of operational procedures and institutional arrangements for domestic NAMA 
approval and implementation. This chapter outlines some of the options for coordination 
and management at the national level that Mongolia may wish to consider. Considerations 
should also bear in mind the needs of other sectors relevant to Mongolia’s NAMAs.

Institutional Arrangements for Coordination of  
Nationally Appropriate Mitigation Actions

Design of the proposed grassland and livestock NAMA in Mongolia is progressing 
alongside development of NAMAs in the energy sector. In general, the energy sector is 
more advanced in identifying mitigation technologies and finance models for supporting 
mitigation. The characteristics of the energy sector, its specific needs, and suitable 
modalities differ from those of the grassland and livestock sector, and therefore cannot 
provide a direct model. However, operational aspects of the national NAMA institutions 
and procedures should be coordinated between the two NAMA areas to ensure smooth 
operation at the national level. Development of both NAMAs is currently overseen by the 
Climate Change Coordination Office (CCCO), indicating strong potential for coordination 
between both NAMAs. 

Some proposed coordination arrangements have been aired.46 One of these suggests 
that the CCCO should continue to have a lead role in coordinating development of climate 
strategies and programs. The CCCO is under the MEGD, but there is also a variant 
suggestion under which the CCCO would have a steering committee with representation 
of other ministries, such as the Ministry of Economic Development, the Ministry of 
Finance, and the sector ministries. A second option is to maintain the current dispersed 
responsibilities for climate change activities, treating climate finance similarly to other 
forms of development cooperation or the CDM. In this modality, sectoral ministries 
develop project proposals. The Ministry of Finance (or an interministerial working group) 
approves the proposals, and the MEGD executes them. A third suggestion puts the 
Ministry of Economic Development in the lead role throughout the NAMA development 
and execution process. Some strengths and weaknesses of each option are discussed 
elsewhere (footnote 46). In addition, the overall government strategy for streamlining 
administrative agencies and avoiding the creation of new entities should be considered. 

46 M. Hedger. 2012. Mongolia: Readiness for Climate Finance. Ulaanbaatar: GIZ.
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From the perspective of a grassland and livestock NAMA, there are some particular 
considerations. First, the existing National Livestock Program (NLP) provides the 
operational framework for implementing the proposed NAMA. Planning; approval; and 
measurement, reporting, and verification (MRV) procedures at the implementation level 
should support close alignment with the NLP. This implies a role for the Ministry of Industry 
and Agriculture (MIA) as an executing agency, because this enables both integration of 
the NAMA with existing planning procedures and strengthening through the NAMA of 
those aspects of MIA operations that have been identified as relatively weaker (e.g., MRV). 
Second, the MIA is relatively unfamiliar with climate finance and international practice 
regarding NAMAs, and would benefit from collaboration with more experienced agencies, 
such as those in the MEGD or other ministries. Further discussion of the most feasible 
national arrangements for engaging with climate finance through the Informal Working 
Group on Climate Change, as suggested in Hedger (2012), should involve the MIA and 
consider the particular needs of the grassland and livestock sector along with those of 
other sectors (footnote 46).

Domestic Approval Procedures

NAMA submission to the UNFCCC, including its registry, is the responsibility of designated 
authorities. Irrespective of whether national arrangements take an approach in which 
coordination is centralized or dispersed to ensure transparency, a publicly announced 
set of NAMA application and approval procedures should be agreed among the main 
stakeholders. The procedures should ensure that the process is efficient, but that sufficient 
information is provided at the relevant stage to support robust decision making by 
stakeholders in NAMA development and coordination. One option would be to include in 
these procedures a domestic NAMA registry. The primary functions of the NAMA registry 
would be to

(i) assist the coordination body in the development of potential NAMAs;
(ii) assist the coordination body in seeking sources of support;
(iii) record and maintain updated records on the NAMAs that have been approved in 

different sectors; and
(iv) provide transparency to stakeholders on the NAMA development, submission, 

and implementation process. 

Similar to the UNFCCC registry, the national registry can contain information on NAMAs 
under development, NAMAs seeking support, and NAMAs in implementation. In this 
way, the NAMA registry serves to monitor the progress of NAMA development and 
implementation, and to assist in moving NAMA concepts toward supported actions.

National Measurement, Reporting, and Verification Arrangements

In identifying appropriate MRV arrangements for the proposed NAMA, based on 
shortcomings of the existing monitoring and evaluation (M&E) system for the NLP, this study 
has identified a need for improved results-based monitoring as a framework for climate 
benefit accounting. In addition to serving decision-making needs within the agriculture 
sector, MRV of the proposed NAMA should support the government in its reporting to 
the UNFCCC. This includes mandatory reports every 2 years, for which it is necessary to 
build a core MRV team with data management and analytical capacity. This team needs 
to work closely with the M&E sections of the different ministries to ensure the effective 
integration of sector NAMA MRV systems into national reporting and verification systems, 
and to ensure the timely implementation of MRV activities. Experience in other countries 
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suggests that it may be desirable for national and sector MRV requirements to be codified 
in administrative procedures.47 This would include regulations governing issues such as 
data management, quality supervision, and reporting and verification. These regulations 
would be enforced within the government administrative system. Codification of these 
regulations would enable verification against explicit standards and procedures, and 
would facilitate quality control and quality assurance. An agency such as the National 
Audit Office could play a role in third-party inspection if required under the emerging 
international agreements on MRV for supported NAMAs.

Securing and Managing Climate Finance 

Domestic budget funding is already provided to the NLP. There are some additional 
funding sources that Mongolia may wish to consider to secure international support for 
NAMA implementation. These include

climate finance targeting support to NAMA development,
climate finance for NAMA implementation,
international adaptation funding,
multilateral and bilateral official development assistance,
private investments, and
carbon market funds.

Currently, international public funds are invested mainly in NAMA readiness, such 
as establishing national policy and institutional frameworks, elaborating low-carbon 
development plans, identifying investments, and implementing demonstration activities.48 
Most climate finance investments from multilateral and bilateral initiatives are available in 
the form of commercial or concessional loans.49 An increasing number of multilateral and 
bilateral financing vehicles are being established. Each institution and finance window has 
its own priorities and requirements for providing support. In general, investors are looking 
not only for large mitigation potential but also for investments to transform emission 
pathways, such as policies or types of activities with large potential for replication. Given 
that most finance is in the form of loans, they are also concerned with financial viability and 
sustainability. The private sector has a crucial financing role to play; but without reliable 
NAMA business models, it will be difficult to attract private finance.

The types of activities, costs, and risks involved in the proposed grassland and livestock 
NAMA will not be of interest to all sources of climate finance, and agriculture in particular 
has only accounted for a very small proportion of total climate finance to date (footnote 49). 
However, some sources of climate finance may be particularly interested in the types of 
development and non-GHG environmental benefits that would be delivered by NAMAs 
in the grassland and livestock sector. For example, a draft business model framework 
prepared for the Green Climate Fund suggests reducing GHG emissions from agriculture 

47  A. Wilkes et al. 2011. Agricultural Monitoring and Evaluation Systems: What Can We Learn for the MRV of 
Agricultural NAMAs? ICRAF Working Paper. No. 126. Beijing: World Agroforestry Centre.

48  N. Mabey. 2012. Driving Transformational Change: A Practical Framework for Accelerating Progress towards 
Low Carbon and Climate Resilient Economies. Presentation at the workshop on Low Carbon Sector 
Transformation in Developing Countries organized by KfW and the Wuppertal Institute. Frankfurt, Germany. 
30 October. http://www.kfw-entwicklungsbank.de/ebank/EN_Home/Climate_Change/Informations_and 
_Events/Low-Carbon_ Sector_Transformation_in_Developing_Countries.jsp

49  R. Hodas. 2012. Bilateral Finance Institutions and Climate Change: A Mapping of 2012 Climate Financial 
Flows to Developing Countries. Nairobi: United Nations Environment Programme.



Key Elements for Nationally Appropriate Mitigation Actions at the National Level

45

and land use management as a priority investment area for the fund.50 Unlike some other 
sources of climate finance that see development as an incidental co-benefit of mitigation, 
the draft Green Climate Fund business model framework recognizes that mitigation actions 
with high development benefits can be a desirable investment option. How the fund will 
deal with potential trade-offs between maximizing development benefits and maximizing 
GHG emission reductions remains to be seen once it becomes operational.

Adaptation funding is another relevant financing stream. The Adaptation Fund, established 
by the parties to the UNFCCC, is mandated to finance concrete adaptation projects and 
programs in developing countries that are parties to the Kyoto Protocol, and to allow 
direct access to the fund. The total amount of available financing will depend on the 
market-based monetization of Certified Emission Reductions from the CDM, which is the 
Adaptation Fund’s main source of revenue, and by the end of 2012 had approved $166 
million in grants.51 The fund allows eligible parties seeking financial resources from the 
fund to submit proposals either directly through their accredited national implementing 
entity or using the services of multilateral implementing entities (e.g., ADB). In 2011, 
Mongolia submitted the Ecosystem-Based Adaptation Approach to Maintaining Water 
Security in Critical Water Catchments Project to the Adaptation Fund, which was 
approved for funding ($5,500,000) with the United Nations Environment Programme as 
the implementing entity and the National Climate Change Committee under the MEGD 
as the national executing body. 

Official development assistance is also relevant to NAMA financing. Under the Copenhagen 
Accord, developed countries committed to providing new and additional resources for 
climate finance. There is no internationally agreed definition of “new and additional.” 
NAMAs are aligned within national development priorities, and official development 
assistance also supports the implementation of national development plans. Where 
mitigation actions have sustainable development benefits, official development assistance 
therefore remains relevant to the financing of mitigation actions and must be coordinated 
with climate finance investments.

One potential motivation for valuing GHG emission reductions in the livestock sector is to 
leverage investments in carbon assets in addition to the underlying livestock sector assets. 
Carbon markets are one way to pursue this. Some elements of NLP implementation may 
be suited to the generation of carbon offsets that meet international offset standards. 
Actions to support offset generation and link suppliers with carbon market demand might 
be nested within a NAMA. Mongolia has signed an agreement with Japan to establish a 
joint crediting mechanism. Inclusion of specific elements of the grassland and livestock 
NAMA in the mechanism would be an issue to address at the national level.

As with national coordination arrangements, Mongolia has various options for managing 
climate finance. One option under consideration is the creation of a national climate fund. 
There are two alternative arrangements for such a fund. Mongolia could either choose to set 
up a national NAMA fund that finances every program and project that evolves from different 
sectors, or it could establish various funds that could finance different NAMA categories. 
The advantage of a single national NAMA fund would be its ability to pool different sources 
of national and international climate finance more effectively and distribute the resources 

50  Green Climate Fund. 2013. Business Model Framework: Objectives, Results and Performance Indicators. 
http://www.gcfund.net/fileadmin/00_customer/documents/pdf/B-04_03_BMF_Objectives_Results 
_PerformanceIndicators_10Jun13.pdf

51  Adaptation Fund. 2012. Annual Performance Report: FY 2012. Washington, DC: Adaptation Fund 
Board Secretariat.
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proportionally to projects and programs according to their climate benefits. Whichever 
option is taken, the climate fund could channel international climate finance and carbon 
market funds, and match international with national investments. It is not certain, however, 
that creation of a climate fund would actually increase the international resources available. 
It may also be considered that current legal arrangements for managing foreign loans and 
grants, supplemented by coordination mechanisms as discussed in the previous section, 
would be sufficient to facilitate implementation of NAMA activities within any given sector.
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Nationally Appropriate 
Mitigation Action Readiness 
and a Pathway to 
Implementation

This chapter summarizes the extent of readiness in the key elements outlined in 
Figure 1, and sets out a pathway to implementation for a NAMA in the grassland 
and livestock sector in Mongolia.

Summary of Readiness

Figure 6 summarizes this study’s assessment of the state of readiness with respect to 
each of the key NAMA elements at the grassland and livestock sector and national levels. 
The key elements have been categorized into four levels of readiness: (i) limited analysis 
completed, (ii) analytical approach requires further development, (iii) analytical approach 
developed but further analysis or consultation needed, and (iv) no further analysis needed. 
The findings indicate that assessment of the alignment to national policies of a NAMA 
linked to the NLP is the only key element that requires no further elaboration. Technical 
assessment of the adaptation benefits of mitigation actions, mitigation potential, economic 
costs and benefits, and GHG measurement options has been completed for eight potential 
grassland and livestock management activities. This resulted in the identification of 
activities with mitigation potential and a preliminary prioritization of activities for promotion 
through a NAMA. Further assessment of fodder production and animal health options 
is required, and more in-depth assessment of barriers to adoption would enhance the 
effectiveness of specific activities designed. 

Following this technical assessment, prioritization of NAMA activities should be discussed 
and decided through a political process involving a wider range of stakeholders. Sector 
institutions and procedures have been assessed. The study identified a need for 
reformulating the M&E system of the NLP as a results-based monitoring system, but a 
new system has not been designed. With the recent creation of the MEGD and changes 
in the environmental policy and legal environment in Mongolia, there is a need to reassess 
the legal and policy framework. Similarly, this study has been carried out in parallel 
with related initiatives in other sectors, and discussions on the national institutional 
arrangements for coordinating climate change action and climate finance have not 
reached a conclusion. Suggestions in this study need to be considered alongside these 
other ongoing discussions.

Pathway to Nationally Appropriate Mitigation Action Implementation

It is not necessary for all key NAMA elements at the sector or national levels to be in 
place before the proposed NAMA is initiated. A NAMA may include development or 
implementation of a strategy that leads to GHG mitigation actions. Some elements may be 
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Figure 6: Assessment of Nationally Appropriate Mitigation Action  
Readiness by Key Element

Key Elements of the National Framework

Legend:

GHG = greenhouse gas; MRV = measurement, reporting, and verification; NAMA = nationally appropriate 
mitigation action.
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more advanced than others, and a NAMA may also outline targeted research or analysis, 
or support pilot demonstration actions to provide proof of concept for various elements. 
Thus, a NAMA (as a strategy) can itself propose a stepwise approach to implementation 
of the mitigation actions.52 Based on these considerations, this study identifies three types 
of action that together provide a pathway toward implementation of the grassland and 
livestock NAMA: 

Quick wins. These are beneficial actions that address key NAMA building blocks 
and can be done without international support, in a relatively short time frame, 
and with limited resources.

Fast-tracked actions. These are actions that enable some key elements to 
be put in place, but their implementation requires that dedicated domestic or 
international resources are made available.

Medium-term actions. These are actions that address building the national 
framework to support NAMAs across multiple sectors once practical experience 
in individual sectors has been gained.

Quick Wins

1. Piloting of greenhouse gas measurement, reporting, and verification methods. On 
the basis of existing NLP interventions, a team of national experts with assistance 
from international experts should develop and apply data collection protocols for 
estimation of the productivity and GHG benefits of a selection of NLP interventions. 
This should be based around capacity building for national experts. The outputs 
would be a set of field-tested recommendations on GHG monitoring methods and 
a set of recommendations for national research to fill in significant knowledge and 
data gaps.

2. Results-based monitoring and evaluation system for the National Livestock 
Program. The current M&E system cannot provide information on the outputs and 
outcomes of the activities supported through the NLP. A results-based system would 
assist MIA in collecting data that would better characterize outputs and outcomes, 
and could form the basis of a credible MRV system. Such a system would benefit 
the MIA irrespective of whether a NAMA is implemented.

3. Prioritizing barriers to adoption and identifying best practices for overcoming 
barriers. There is a wealth of experience from existing NLP, donor, civil society, and 
private sector activities in Mongolia’s grassland and livestock sector. This should be 
systematically assessed to identify common barriers to adoption of the main activities 
promoted by the NLP and to identify effective ways to overcome these barriers. 
Knowledge gaps could be filled by targeted field research. The results would benefit 
NLP implementation and other stakeholders in the sector irrespective of whether a 
NAMA is implemented.

4. Stakeholder consultation on nationally appropriate mitigation actions in the grassland 
and livestock sector. The results of this study should be shared with a broad range of 
stakeholders at the national, aimag, and local levels. A broad range of national and 
local stakeholders should be consulted regarding the proposed NAMAs to obtain inputs 
and prioritize actions. The consultation would also serve to create awareness and gain 
further political support for continued development of NAMA elements.

5. Defining roles, responsibilities, and coordination mechanisms in nationally 
appropriate mitigation action development. The existing National Technical Working 

52  Such an approach has been described, for example, by Uruguay in its NAMA submission to the UNFCCC registry.
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Group (NTWG), chaired by the Climate Change Coordination Office (CCCO) with 
representation from the MIA, provides a basis for identifying stakeholders who should 
be involved, such as the Ministry of Finance and a range of national experts and 
other stakeholders who have not taken part to date. The roles of different agencies 
in coordinating NAMA development should be clarified, as should the modalities for 
coordination. For example, an existing MEGD–MIA joint working group on climate 
change or alternative coordination mechanisms might be identified. This would 
provide the institutional framework for the implementation of further actions in the 
NAMA development process.

6. Submission of a nationally appropriate mitigation action proposal seeking support 
to the United Nations Framework Convention on Climate Change registry. Following 
consultation and further revision by national stakeholders on the basis of this 
document, a proposal for a NAMA seeking support for implementation of the strategy 
outlined here should be submitted to the UNFCCC NAMA registry. Inclusion in the 
registry should help Mongolia identify and negotiate with potential funding sources.

Fast-Tracked Actions

1. Complete assessment of the National Livestock Program activity lines. This study 
has provided in-depth assessment of a range of NLP activities. Further assessment 
of fodder production options and options in the animal health priority area of the 
NLP should be conducted. This would include assessment of adaptation benefits, 
GHG mitigation potential, economic costs and benefits, GHG measurement options, 
and barriers to adoption. This would increase the range of activities that might be 
supported through a NAMA and also ensure that robust options are identified that can 
support the livestock breeding options that have already been identified. 

2. Consultation on identification and prioritization of policies and measures for support 
in a nationally appropriate mitigation action. Following systematic assessment, 
a consultation process at the national, aimag, and local levels should result in the 
identification and prioritization of policies and measures to be supported through a 
NAMA to ensure that technical work is aligned through consultation with stakeholder 
priorities in the national context.

3. Pilot implementation of selected National Livestock Program activities and 
associated measurement, reporting, and verification procedures. Some NLP 
activities are already being implemented. Activities that are known to lead to 
effective adoption should be selected for piloting improved results-based monitoring 
procedures that provide the data required for GHG benefit assessment. This would 
provide early proof of concept both for effective implementation and for MRV. The 
resulting experiences would provide a field-tested basis for full development of the 
MRV system at the NAMA level and inform the design of national MRV systems.

4. Pilot implementation of grassland carbon sequestration projects for carbon markets. 
There is less experience in Mongolia with effective implementation of improved grazing 
management for carbon sequestration. Implementation of the project designed in 
Tariat soum should be prioritized to provide field-tested experience on the feasibility 
and benefits of voluntary carbon market projects. Supporting implementation of the 
pilot project as a voluntary carbon market project would also provide experience on 
the integration of carbon market mechanisms within the framework of a broader NAMA 
and on the use of performance-based payments in support of NLP implementation.
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Medium-Term Actions

1. Assessment of the supporting legal and policy framework. Amendments to laws 
relating to the grassland and livestock sector are ongoing. Further assessment 
of the legal environment should be undertaken and informed by experiences of 
NAMA implementation.

2. Clarification of national-level coordination, approval procedures, and arrangements 
for measurement, reporting, and verification. NAMAs are being developed in at 
least two sectors in Mongolia. Experience gained should provide information on 
the establishment of formal coordination mechanisms and approval procedures at 
national level. International requirements for MRV will eventually be clarified through 
the UNFCCC, and specific functions and standards to be met by national MRV 
arrangements will also become apparent, but, until international standards are agreed, 
MRV requirements are likely to be diversified depending on the specific situation of 
each NAMA sector. Defining national-level MRV procedures before sector experience 
has been gained may limit the benefits of improved MRV for management with a given 
sector. These elements are therefore not prioritized for short-term action.

3. Establishment of a climate finance mechanism. Securing international climate 
finance support is a priority. The establishment of a national implementing entity and 
access to the Green Climate Fund are needed. A transaction costs analysis should 
compare the use of a national implementing entity versus multilateral implementing 
entities. In the short term, it is likely that access to finance can be achieved through 
direct negotiations with potential finance sources, and finance can be managed 
through existing national financial management systems. Once sources of finance 
with interest to invest in Mongolia have been identified, and their requirements have 
been better understood, it would be possible to clarify the functions of a domestic 
climate finance mechanism (e.g., a climate fund) .

The government could include the above quick wins, fast-tracked actions, and medium-
term actions in a plan for further readiness actions, the implementation of which would 
result in a well-developed NAMA proposal. Alternatively, these priority actions could 
themselves form the basis of a NAMA, and the government could submit a plan based 
on these quick wins, fast-tracked actions, and medium-term actions as a NAMA to the 
UNFCCC registry and potential sources of finance.
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Conclusions

This ADB-supported study aimed to provide technical analysis to support the 
development of a NAMA in Mongolia’s grassland and livestock sector. It identifies 
the main technical, institutional, and policy elements that need to be put in place to 

develop and implement a NAMA in the sector. The study identified the NLP as a suitable 
programmatic framework for implementation of a NAMA in the sector, and assessments 
have been conducted to determine the potential, shortcomings, and options relating to 
each key NAMA element. 

Based on the study’s assessment of eight types of GHG mitigation activity in the 
grassland and livestock sector, the following priority activities were established as suitable 
for promotion through a NAMA: sheep, beef, and dairy livestock breeding activities for 
improved productivity; reduction of milk losses in the milk supply chain; and sustainable 
grassland management. Additional analyses are required to identify cost-effective fodder 
production options and to quantify the benefits of actions to improve animal health. 
Feasible scales of implementation have been described for each type of activity, and it 
has been estimated that together the identified activities have potential to mitigate about 
411,000 tons of carbon dioxide equivalent (tCO2e) over the remaining period of the NLP. 
For a developing country such as Mongolia, benefits for socioeconomic development and 
adaptation to climate change are the primary motivation for promoting GHG mitigation 
actions. The priority grassland and livestock sector activities identified all have negative 
GHG abatement costs and financial returns above a benchmark of 12% over the remaining 
8 years of the current phase of the NLP. While the total mitigation potential of these 
activities may not be large compared with mitigation options in some other sectors, they 
could all contribute strongly to adaptation to climate change and increasing the incomes 
of herders, among whom poverty rates remain stubbornly high. Further analyses of other 
priority areas within the NLP are expected to identify additional mitigation options with 
significant benefits for sustainable development.

In addition to technical assessment, promoting these activities through a NAMA requires 
that supportive institutional arrangements and policy frameworks be in place within 
the sector and at the national level. With ADB support, a national technical working 
group (NTWG) has been established. The NTWG is coordinated by the CCCO under 
the MEGD and also has representation from the MIA and other relevant ministries. The 
NTWG provides a basis for continued consultation on the development of a NAMA in the 
sector, and for coordination of NAMA development activities with ongoing climate policy 
processes in other sectors. Climate change mitigation is a recently prioritized sector 
in Mongolia, and the international environment is evolving rapidly at the same time. 
National arrangements for developing, approving, implementing, measuring, reporting, 
and verifying mitigation programs are likely to evolve in response to international and 
domestic developments. Based on the existing NLP, several actions have been identified 
that would enable the government to move forward in implementing mitigation actions in 
the grassland and livestock sector. Some of these actions would benefit Mongolia even if 
no NAMA is implemented. All of the actions would prepare stakeholders in the sector to 
engage further with climate change mitigation, and would provide valuable experience to 
support the development of national institutional arrangements and policies. 
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There is considerable international interest in GHG mitigation in the agriculture sector. 
More than 32 countries are considering agricultural mitigation in national low-emission 
development strategies, and 30 countries are proposing NAMAs in the agriculture 
sector (footnote 9). This level of interest in agricultural mitigation reflects the significant 
benefits that mitigation activities in the sector can bring for sustainable development in 
developing countries. However, a very small proportion of international climate finance 
has been allocated to agricultural activities, and few countries have gone on to elaborate 
agricultural mitigation programs. The framework and detailed assessment in this study 
aims to enable the Government of Mongolia to continue to play a pioneering role in 
collaborating with development partners to address climate change challenges in the 
context of national sustainable development. The government is encouraged to develop a 
plan for implementation of a NAMA based on the recommended actions, or to develop a 
plan for further readiness activities based on the recommended actions, implementation 
of which would aim to produce a well-developed NAMA proposal.
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Appendix 1 

Origin and Evolution of Nationally 
Appropriate Mitigation Actions

Bali Action Plan 2007

The term nationally appropriate mitigation actions (NAMAs) emerged in 2007 in the Bali 
Action Plan (BAP). It was proposed that NAMAs serve as a bridge between developed 
and developing country parties, following the principle of “common but differentiated 
responsibilities.”1 The BAP envisages, under clause 1(b)(ii), enhanced national and 
international action on mitigation of climate change, including, inter alia, consideration 
of NAMAs by developing country parties “in the context of sustainable development, 
supported and enabled by technology, financing and capacity building, in a measurable, 
reportable, and verifiable manner.”

The NAMAs envisaged in the BAP do not include national actions by developing countries 
with their own resources and without external support. Para 1(b)(ii) of the BAP clearly 
refers only to NAMAs “supported and enabled by technology, financing and capacity 
building.” NAMAs envisaged in the BAP are, therefore, voluntary actions proposed by 
developing countries that need to be supported and enabled by technology transfer, 
capacity building, and financial transfers by developed countries. It is recalled that, under 
Article 12.4 of the United Nations Framework Convention on Climate Change (UNFCCC), 
“Developing country Parties may, on a voluntary basis, propose projects for financing, 
including specific technologies, materials, equipment, techniques or practices that would 
be needed to implement such projects, along with, if possible, an estimate of all incremental 
costs, of the reductions of emissions and increments of removals of greenhouse gases, as 
well as an estimate of the consequent benefits.”

Copenhagen Accord 2009

In December 2009, the Copenhagen Accord focused significantly on NAMAs but many 
questions remained unanswered. For example, developed countries agreed to provide 
$30 billion in fast-track financing during 2010–2012 and to mobilize $100 billion per 
year by 2020. The Copenhagen Climate Change Conference did not produce the global 
agreement envisaged in the Bali Road Map. The Copenhagen Accord, however, did 
retain the concept of NAMAs, but in a narrower definition only applying to Non-Annex 
1 countries, and did not specify what form they should take. No decisions were made in 
2009 on the modalities and required institutions.2 To enable the framework to function, 
mechanisms to raise and distribute the funds must be in place, as well as procedures to 
measure, report, and verify NAMAs.

1  United Nations Framework Convention on Climate Change (UNFCCC). 2007. Report of the Conference of 
the Parties on its thirteenth session, held in Bali from 3 to 15 December 2007, Part Two: Action taken by the 
Conference of the Parties at its thirteenth session. http://unfccc.int/resource/docs/2007/cop13/eng/06a01.pdf 

2  UNFCCC. 2009. Report of the Conference of the Parties at its fifteenth session. http://unfccc.int/resource/
docs/2009/cop15/eng/11a01.pdf
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Origin and Evolution of Nationally Appropriate Mitigation Actions

Cancun Agreements 2010

The Cancun Agreements provided a schedule for establishing guidelines for measurement, 
reporting, and verification (MRV). The November 2010 Conference of Parties (CoP) decided 
to establish a registry for matching NAMAs and support, and to create a fund for financing 
mitigation and adaptation actions, including new technology transfer mechanisms. It was 
decided that the creation of new market-based mechanisms, as one possible option to 
finance NAMAs, would be discussed at the UNFCCC in Durban in December 2011. The 
Cancun negotiations succeeded in reinstating the content of the Copenhagen Accord 
under UNFCCC auspices. Importantly, this meant that individual pledges for greenhouse 
gas (GHG) emission reductions, submitted by countries under the Copenhagen Accord, 
were acknowledged by the UNFCCC. This took on extra importance, because for the first 
time, both developed and developing countries agreed on actions to reduce emissions. 
The financial commitments by developed countries were included in the United Nations 
documents. Cancun laid the foundation for building the appropriate institutions and 
frameworks for financing and MRV of the actions. In this context, the Cancun Agreements 
provided the basis for NAMAs to develop into a primary mechanism for achieving the 
“common but differentiated responsibilities” in combating climate change.3 At the country 
level, the Cancun CoP decided that the issue of how to support the implementation 
of NAMAs centered on the provision and distribution of international public finance, 
technology, and capacity building.

Durban Platform 2012

The Durban Platform included the mandate to negotiate the long-term future of the global 
climate regime, a second commitment period for the Kyoto Protocol, and an array of 
decisions designed to implement the Cancun Agreements. The platform sought to 
establish the future direction of the global climate regime by initiating a new round of 
negotiations to be concluded by 2015 and operationalized by 2020. The platform calls 
for “the widest possible cooperation by all countries and their participation in an effective 
and appropriate international response.” This begins to break down the traditional divide 
between developed and developing countries and points to an inclusive collective action 
approach to climate change mitigation. It also provides for reintegration under the same 
agreement of the developed countries that have remained outside the Kyoto Protocol 
process or that have withdrawn from it. The text further recognizes the need to strengthen 
the multilateral, rules-based regime and anticipates this through the development of 
a “protocol, another legal instrument or an agreed outcome with legal force under the 
Convention applicable to all Parties” by 2015. The text notes and expresses concern at 
the significant emissions gap and confirms the long-term global goal of limiting warming 
to 2.0°C. It further provides an option for strengthening the goal to 1.5°C, which is both 
an important concession to the most vulnerable countries and a vital link to forthcoming 
scientific assessments.4 

The Durban CoP17 sought to operationalize many decisions taken in Cancun in 2010 
and covered vital interests including work on climate finance, transparency and reporting, 
periodic review, adaptation, technology, ambition, and the United Nations Collaborative 

3  UNFCCC. 2010. Report of the Conference of the Parties on its sixteenth session, held in Cancun from 
29 November to 10 December 2010, Addendum Part Two: Action taken by the Conference of the Parties at its 
sixteenth session. http://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf#page=2

4  J. Morgan and E. Cameron. 2011. Reflections on CoP 17 in Durban. World Resources Institute Blog. http://
www.wri.org/blog/reflections-cop-17-durban
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Programme on Reducing Emissions from Deforestation and Forest Degradation in 
Developing Countries (REDD). The launch of the Green Climate Fund was one of the 
most important outcomes from Durban for the implementation of NAMAs. Part of the 
Green Climate Fund decision clarified the greater role and voice of national designated 
authorities in approval of funding proposals, so as to ensure consistency with national 
climate strategies and plans. This decision reflects the growing desire of developing 
countries to look at new institutional arrangements and mechanisms for NAMAs that 
provide greater legitimacy.
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Appendix 2  

Climate Benefits of the  
Mongolian National Livestock Program

Activities under Objective 1 Measured Unit

Climate 
Smartness  
of Activities Climate Benefits

Reform livestock sector Activity monitoring
Benefits in  

0 categories
No direct  

climate benefits

Strengthen local veterinary service
Number of installed state service offices 
and new private sector services

Adaptation  
and mitigation

Benefits in  
3 categories

Increased physical 
and social resilience, 
increased efficiencyImprove knowledge of veterinarians 

and herders
Number of trained specialists, graduates 
of temporary schools

Activities under Objective 2

Protect livestock gene pool
Setup of national gene pool center, 
number of established regional facilities, 
number of artificially inseminated livestock

Adaptation  
and mitigation 

Benefits in  
3 categories

Increased physical 
resilience, 

adaptation to 
extreme events, 

increased efficiency
Use locally made and imported 
goods for breeding

Number of imported and locally 
produced semen used

Reduce livestock number and 
maintain animal type percentages

Number of animals, percentages of 
animal types (camel, horse, cattle, 
sheep, goat) within herds

Adaptation  
and mitigation 

Benefits in  
2 categories

Increased physical 
resilience, increased 

efficiency

Increase milk, cashmere, and  
wool production

kilograms per day for milk, kilograms per 
year for cashmere and wool production

Increased economic 
resilience, increased 

efficiency

Establish animal registration 
database and network

Number of animals in database, 
percentage of registered animals 

Benefits in  
0 categories

No direct climate 
benefits

Activities under Objective 3

Obtain certificate from Animal 
Health Organization as disease-free 
or low-risk country 

Certificate obtained for contagious 
bovine pleuropneumonia, foot and mouth 
disease, and sheep and goat pox

Benefits in  
0 categories

No direct climate 
benefits

Cure livestock from a list of diseases 
and herder families from brucellosis

Percentage of animals cured (target: 
100%), percentage of families with disease

Adaptation  
and mitigation 

Benefits in  
3 categories

Increased physical 
resilience, 

adaptation to 
extreme events, 

increased efficiency

Achieve zero outbreaks of infectious 
animal disease

Activity monitoring

Enable every soum and district to 
carry out veterinary, sanitation, and 
quality assurance testing

Number of tests carried out

Establish mobile services for 
diagnosing animal diseases

Number of services

Produce local medicines  
and vaccinations

Percentage of local medicines used 
compared to total medicine used

continued on next page
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Activities under Objective 4 Measured Unit

Climate  
Smartness  
of Activities Climate Benefits

Establish national, aimag, and soum 
level reserved grazing areas

Percentage of area under reserved grazing

Mitigation benefit  
in 1 category

Carbon 
sequestrationDefine maximum livestock 

numbers based on herd type and 
pasture carrying capacity

Activity monitoring

Create hay and fodder storage 
facilities in every soum and aimag

Number of facilities
Adaptation and 

mitigation benefits 
in 3 categories

Increased 
economic 
resilience, 

adaptation to 
extreme events, 

increased efficiency

Improve pasture quality
Number of new wells, total area where 
rodents are combated

Adaptation and 
mitigation benefits 

in 2 categories

Adaptation 
to extreme 

events, carbon 
sequestration

Reform livestock insurance 
structure

Percentage of herders holding index-
based insurance

Adaptation benefits 
in 2 categories

Increased 
economic 
resilience, 

adaptation to 
extreme events

Increase volume of  
fodder preparation

Net increase of prepared fodder in tons, 
percentage of processed fodder

Adaptation  
and mitigation 

Benefits in  
3 categories

Increased physical 
resilience, 

adaptation to 
extreme events, 

increased efficiency

Activities under Objective 5

Establish abattoirs Number of established abattoirs
Benefits in  

0 categories
No direct  

climate benefits

Increase total raw meat production, 
processing, and export

Tons of meat
Adaptation benefit 

in 1 category
Increased 

economic resilience

Increase total milk production  
and processing

Tons of milk
Adaptation benefit 

in 1 category
Increased 

economic resilience

Introduce quality labeling and 
certification of origin, enhance  
local market participation

Activity monitoring
Adaptation benefit 

in 1 category
Increased  

social resilience

Establish livestock product 
exchange network

Activity monitoring
Adaptation benefit 

in 1 category
Increased  

social resilience

Appendix 2 Table continued



59

Appendix 3  

Baseline Indicators of the  
Current National Livestock Program 
Monitoring and Evaluation System

Categories How Measured? Issues for Discussion

Soil
– texture
– organic matter content 
– pH 
– salinity
– surface erosion
– porosity
– compaction
– infiltration rate

Measured in 4–6 plots 
per soum every 5 years 
by meteorological officer

Data collected are relevant to 
monitoring change in soil carbon, 
but small sample size does not 
enable attribution to the National 
Livestock Program (NLP) activities 
or extrapolation to soum level. For 
performance monitoring, 5-year 
reporting intervals are not sufficient 
to provide managers with timely 
performance data.

Pasture quality
– frequency of plant 
– species
– yields
– water supply

Evaluation and 
classification of 
rangeland condition every 
5 years by evaluating 
company, assisted by 
meteorological officer 
and land officer

Indicators useful to estimate carrying 
capacity, but sample size insufficient 
to enable attribution to NLP activities 
or extrapolation to soum level.

Livestock 
–  number of animal types
– herd composition
–  amount of forage supply

Counted by officer in 
livestock unit

Assuming livestock census data are 
accurate, herd composition data are a 
useful basis for livestock inventory, but 
additional information management 
is required to link livestock data with 
specific NLP interventions.

For estimating livestock emissions 
efficiency, more specific data on feed 
diets are required.

Animal health 
–  number of infected 

animals
–  number of vaccinations

Officer in livestock unit 
registers affected animals

To estimate emissions intensity, data 
on animal mortality required.

Marketing
–  live weight of marketed 

animals
–  number of animals 

produced per season

Measured by officer in 
livestock unit

Assuming sampling strategy is 
representative, these data are useful 
for emissions intensity accounting, 
but need to be linked to NLP 
interventions. For other products 
(e.g., milk), additional yield data 
would be required.

Source: Government of Mongolia, Ministry of Industry and Agriculture.
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