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Abstract

This thesis aims to investigate how Bolivia, Brazil, Burkina Faso, Guyana and In-
dia are planning to fulfill the commitments related to Agriculture, Forestry and
Other Land Use (AFOLU) in their Nationally Determined Contributions (NDCs),
which they submitted to the UNFCCC prior to the Great Climate Summit in Paris
2015, with the topic of limiting global warming to 2◦C. This investigation was done
by analyzing the content of the NDC documents, and pinpointing AFOLU-related
strategies in these.

Further, the feasibility of the NDCs is analyzed by evaluating existing national
programmes and policies, how they are intertwined with the NDCs, and how they
could affect the practical implementation of the NDC. Trends in historical GHG
emissions and land covered by agriculture and forests is used as background to
understand how future development might evolve.

The result given is that the AFOLU sector is the largest contributor to GHG emis-
sions, for all investigated parties except India. For the South American parties the
main issues are curbing deforestation and illegal logging, for Burkina Faso focus
lies primarily on improvement of cooking stoves to decrease the usage of firewood,
something India also concerns, although India’s main focus lies on enhanced carbon
sequestration through afforestation and reforestation, and quality improvement of
existing forest.

It is identified that the greatest obstacle for implementing the mitigation and adap-
tation strategies described in the parties NDCs, is that they are heavily dependent
on funding from developed countries. However, even if sufficient amounts of funding
needed to finance the strategies in all parties NDCs are provided, the goal to limit
the global average temperature rise to below 2◦C is unlikely to be reached.

An identified driving force for the implementation of the NDC strategies for some
developing countries, is that large parts of the poor populations are severely ex-
posed to the effects of extreme climatic events, and therefore actions to limit global
warming are pressing.

In summary, climate change is a global problem and the conclusion is that only joint
international cooperation will be a viable way forward if global warming is to be
limited, and the consequences of climate change is to be mitigated.

Keywords: NDC, feasibility, AFOLU, climate change, GHG emissions, Bolivia,
Brazil, Burkina Faso, Guyana, India
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. Introduction

1 Introduction

Human-induced greenhouse gas (GHG) emissions related to Agriculture, Forestry
and Other Land Use (AFOLU) correspond to 20-24 % of total GHG emissions to the
Earth’s atmosphere [1]. This makes it the second largest emitting sector globally,
surpassed only by the energy supply sector [1]. In order for GHGs in the atmosphere
to not increase further, it is paramount to preserve and utilize land and forests in a
sustainable way.

Prior to the United Nations Great Climate Change Summit in Paris in December
2015, all participating countries, also called parties, were able to propose commit-
ments to reduce their GHG emissions, with starting deadline 2020. The purpose of
the agreement is that the countries of the world jointly shall reduce their emissions
to such a degree that the overall increase in the Earth’s average temperature by the
year 2100 is less than 2 °C, and that the net carbon dioxide emissions should be
zero during the second half of this century [2].

1.1 Background

In the parties’ climate commitments, known as the Nationally Determined Contribu-
tions (NDC), there are actions related to AFOLU. Examples of these actions include
afforestation, improved forest and soil management, and conservation of areas with
high environmental functions.

This thesis will investigate in depth five countries whose climate measures are par-
ticularly interesting for land and forestry in various ways; Bolivia, Brazil, Burkina
Faso, Guyana and India. The reasons why these countries are particularly interest-
ing in terms of climate actions in AFOLU are because: Bolivia proposes an approach
where mitigation (constraints) and adaptation are closely intertwined, especially in
the agricultural and forestry sectors; Brazil relies heavily on existing programmes
for sustainable land use; Burkina Faso focuses on measures aimed at reducing their
dependency on firewood by increasing the proportion of climate-friendly agriculture;
Guyana connects the NDC with a previously established development plan; and In-
dia’s NDC focuses strongly on the forest sector and the national plans regarding
that sector.

In addition to international commitments through the United Nations Framework
Convention on Climate Change (UNFCCC), the parties have different national am-
bitions and plans. One factor that might be relevant for a successful implementation
of the actions in the NDCs may be how well the parties have weaved them together
with other plans at a national level.

1



. Introduction

1.2 Aim

This thesis is part of a research project at the Department of Space, Earth and
Environment at Chalmers University of Technology, funded by the Swedish Energy
Agency (Energimyndigheten). The thesis will describe how Bolivia, Brazil, Burkina
Faso, Guyana and India - depending on their economic and social conditions - are
planning to fulfill the commitments in their NDCs, focusing on the AFOLU-sector.

The thesis will also investigate how the countries’ targets for reducing their GHG
emissions are linked to national policies related to AFOLU, and how NDCs can be
supported by these policies. The side effects which can occur by implementing the
commitments in the parties’ NDCs and national strategies can act as impeding or
driving forces for the actual implementation, therefore, some of these side effects
will also be evaluated.

Overall, the aim of this thesis is to increase the understanding of which of the
commitments that will be effective, socially beneficial, and practically feasible, to
ultimately increase the knowledge of how we should act in the world to alleviate the
human acceleration of global warming.

1.3 Delimitation

This thesis will cover the parts of the NDCs and national policies that concern
AFOLU. There are several different types of environmental impact in these areas,
but this report will focus primarily on changes of GHG in the atmosphere.

1.4 Problem formulation

In order to reach the aim of the thesis, the following issues will be treated:

• Based on the NDCs - what measures in the AFOLU sector are proposed and
planned by the parties to fulfill their climate commitments?

• Are there any other national decisions or policies that link together with the
proposed measures in the NDCs?

• How much of the party’s total GHG emissions is caused in the AFOLU sector?

• How would the implementation of the proposed measures affect the parties’
GHG in the AFOLU sector?

• What are the significant driving forces or obstacles for the parties in order for
them to fulfill their NDC commitments?

2



. Introduction

• How feasible is it that the parties actually will fulfill their commitments?

1.5 Method

This project is based on literature reviews of reports, articles and other relevant
literature linked to the parties’ AFOLU-related climate work. A seminar, Agro-
FoSe2030, and seminars and lectures associated with the structural construction of
the report was attended. Sources are critically scrutinized to confirm that they are
objective and scientifically rooted.

1.6 Outline

The report will begin to explain some terms connected to AFOLU, which are im-
portant for the understanding of measures planned by the parties to reduce GHG
emissions. This is followed by one chapter for each country - Bolivia, Brazil, Burk-
ina Faso, Guyana and India - including descriptions of their NDCs, other policy
documents and analyses of how feasible the fulfillment of their commitments are. A
joint conclusion of the five parties’ feasibility of reaching their targets will wrap up
the thesis.

3



. Background to land use and actions to prevent climate change

2 Background to land use and actions to prevent
climate change

In 2015, the members of the UNFCCC drafted the Paris Agreement to deal with
GHG emissions, mitigation, adaptation and financing related to climate change.
The agreement was adopted by 195 parties with the goal that with joint effort limit
the global warming to below 2 °C, and avoid dangerous consequences caused by
the climate change [3]. According to the agreement, each party shall create an
NDC which describes the contributions the parties intends to achieve [4]. In this
section concepts related to the NDC and climate change in general is described,
all important for the full understanding of this report. The nations that will be
investigated in this report are marked in Figure 1.

Figure 1: World map with the nations in focus for this report. Bolivia in yellow,
Brazil in green, Burkina Faso in pink, Guyana in blue, and India in red. From [5].
CC0.

2.1 Nationally Determined Contribution

Intended Nationally Determined Contributions (INDCs) were submitted by parties
as a result of the Great Climate Summit in Paris 2015, and consisted of actions the
parties intended to take in order to combat climate change, post 2020. After the
summit, when these propositions are accepted and ratified in respective country, it
loose its ’Intended’ from the name, making it a Nationally Determined Contribution
- an NDC [2]. The Paris Agreement is ratified by all countries investigated in this
report [6], therefore they are all called ’NDCs’. Each party is obligated to submit
an updated NDC every five years [2].

The INDCs were supposed to include climate actions substantial enough to keep
the global mean temperature well below a rise of 2 °C [2], but according to PBL
Netherlands Environmental Assessment Agency, the contributions are far from from
what they need to be in order to reach that goal [7].

4



. Background to land use and actions to prevent climate change

Some parties submit a conditional and an unconditional pledge. The unconditional
pledge includes actions that will be taken regardless of any financial help. The
conditional pledge is actions that potentially can be taken if sufficient amounts of
financial aid is provided.

2.2 Carbon cycle

All living matter are built upon carbon, and plants are fixating carbon in the form of
CO2-molecules from the atmosphere by the photosynthesis process [8]. When fixed
in plants, it could be eaten and digested, and in that way sent travelling up the food
chain [8]. Animals and humans produce CO2 as a waste product while respiring,
and biologically bound CO2 reach the atmosphere again when bodies, plants or
other biomass decay [8]. Some of the organic carbon is stored in the ground as
fossil fuels, limestone and coral and is released to the atmosphere as CO2 through
anthropocentric activities [8]. The circulation of carbon in the nature is called the
carbon cycle and is illustrated in Figure 2.

Figure 2: A schematic illustration of the carbon cycle. From [9]. CC0.

The different parts of the cycle have different time aspects of the recycling of carbon,
for example the carbon stored as fossil fuels have the longest "recycle" rate while the
exchange of carbon between air and sea is relatively very short [10]. In the photosyn-
thesis, plants convert CO2 in the atmosphere to compounds based on carbon [10].
Some elements, like forests, of the carbon cycle accumulate carbon in large amounts
and make up reservoirs of carbon [10]. For example, the Amazon holds about 25
% of the forest carbon of the Earth and in the earthly communities, about 80 % of
aboveground and 33 % of belowground carbon are stored in forests [10]. To avoid

5



. Background to land use and actions to prevent climate change

additional GHG emissions, it is therefore of interest to keep the existing forests in
the world intact and to use afforestation to create additional carbon reservoirs.

2.3 Mitigation and Adaptation

Mitigation and adaptation are two categories of strategies linked to climate work
that are used in this report to categorize strategies linked to climate actions.

Mitigation strategies are means that reduces the effects on the climate caused by
humans, which includes reduce GHG emissions or enhance a GHG sink [11]. The
actions can be everything from extremely complex and broad, for example renewable
energy and changing consumer behaviour, to much more simple and specific, like
improvements to a cooking stove [12].

Mitigation An anthropogenic intervention to reduce the anthropogenic forcing of the
climate system; it includes strategies to reduce greenhouse gas sources and emissions
and enhancing greenhouse gas sinks.

An adaptation strategy means to forecast effects caused by climate change and take
action prevent or minimize them, or to reduce effects as a response when they are
happening [13]. The purpose of such strategies is to strengthen the resilience of
society against climate change [14].

2.4 AFOLU

The term Agriculture, Forestry and Other Land Use (AFOLU) was established by
the Intergovernmental Panel on Climate Change (IPCC) in 2006, and describes the
category of above named activities [15]. The sector is responsible for a quarter of
all anthropocentric GHG emissions - mainly through deforestation, and agricultural
activities such as livestock-, soil- and nutrient management - but it also creates CO2
sinks through, for example, afforestation and management of soil carbon sequestra-
tion [16]. GHG mitigation options in the AFOLU sector include:

• Conserving existing carbon pools in soils or vegetation, and thereby reduce or
prevent emission to the atmosphere [16].

• Enhancing the carbon sequestration in terrestrial reservoirs and thereby re-
move CO2 from the atmosphere [16].

• Substitute fossil fuels and energy-intensive products to more climate sensitive
alternatives [16].

Two important acronyms related to the AFOLU sector is LUCF and LULUCF.
LUCF stands for Land-use Change and Forestry, and LULUCF stands for Land
Use, Land-use Change and Forestry. The difference between the two is the inclusion

6



. Background to land use and actions to prevent climate change

of present land uses in LULUCF, where land use can be agricultural practises,
livestock farming, or other management of the land [17].

2.5 Multifunctional land use

’Multifunctional’ land use is a term that is sprung from the Organisation for Eco-
nomic Co-operation and Development (OECD) and the European Union (EU) in
the thought experiment of theoretical reforms in the agriculture sector in Europe
[18]. The idea is to get multiple utilities from a piece of land - economic, social,
cultural and environmental functions [18]. Most, or all, of the goals stated in the
NDCs are multifunctional since they have at least two outcomes; GHG savings, and
something else, like conservation of forest or consolidation of agroforestry systems.

2.6 Market mechanisms to support environmental actions
in AFOLU

An important part of climate work is often the financial aspect. The most envi-
ronmentally beneficial option is not always the the cheapest available alternative.
External financing may help parties with a lack of funds to still be available to carry
through certain projects. There exist a number of market mechanisms whose goal is
to facilitate sustainable development, and examples of these will be presented briefly
in the upcoming sections.

2.6.1 REDD and REDD+

REDD is an abbreviation for "Reducing Emissions from Deforestation and forest
Degradation", which is a financial incentive within the UN-REDD Programme, de-
veloped by parties in UNFCCC in order to reduce the anthropocentric stress on
forests. The intention is that developed countries will provide financial help to de-
veloping countries for them to preserve their forests and thereby reduce forest carbon
emissions [19].

In the beginning, REDD was focused on reducing emissions mainly from deforesta-
tion and forest degradation, but in 2007, the need for the inclusion of conservation,
sustainable management of forests, and enhancement of forest carbon stocks, was
raised. In 2010, these matters were included, and REDD became REDD+ with the
following components [20]:

1. Reducing emissions from deforestation,

2. Reducing emissions from forest degradation,
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. Background to land use and actions to prevent climate change

3. Conservation of forest carbon stocks,

4. Sustainable management of forests, and

5. Enhancement of forest carbon stocks

The UN-REDD Programme supports 64 developing countries, which Bolivia, Burk-
ina Faso, Guyana and India are parts of [21]. It is entirely reliant on voluntarily
donations from governments in developed countries, and official and private organi-
zations [22].

2.6.2 CDM

Clean Development Mechanisms (CDM) allows funding of GHG emission reduction
projects in countries that have no commitments under the Kyoto Protocol, but have
signed the protocol [13]. This includes all parties under investigation in this report.
The CDM allows emission reducing programmes in developing countries to earn
emission reduction credits equivalent to an amount of CO2, which can be traded or
sold and used by industrialized nations to meet a part of their emission reduction
targets under the Kyoto Protocol, while at the same time stimulate sustainable
development [23].

The second commitment period of the Kyoto Protocol continues to 2020 [24] and
right now (May 2018), there are 66 projects registered under afforestation and re-
forestation and 131 under agriculture [25]. This is a remarkably low figure, only 2.5
% of all registered projects, which counts to 7 804 in total [25].
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3 Bolivia

Bolivia, officially known as the Plurinational State of Bolivia (Spanish: Estado
Plurinacional de Bolivia), is a landlocked, highland country divided into nine states.
One-third of its territory lies in the Andes Mountains, where livestock farming and
agricultural practises are the most common professions [26]. East of the Andes,
the landscape is broken up by the Valles, a fertile valley and mountain system
which merges in to a land composed of swamps, flooded bottomlands, savannas, and
tropical forests in the north and east, covering two-thirds of Bolivia and supporting
a great variety of wildlife and the country’s largest population centre, Santa Cruz
[27].

Bolivia is one of the poorest countries in Latin America, but between 2004 and 2014
the moderate poverty rates were reduced from 59 % to 39 %, and has since remained
around 39 % [28].

Bolivia’s NDC is interesting for this thesis since the suggested commitments for mit-
igation and adaptation are closely intertwined, without mitigation there can be no
adaptation, and vice versa. This connection is particularly distinct in commitments
regarding the AFOLU sector [29]. This sector is also the greatest contributor to
GHG emissions in the country.

3.1 Land use in Bolivia

The north and east of the Andes, and the Valles contains the forest and agricultural
areas, making up 84 % of the whole country [30]. The division between the uses of
land, and sectors within the agriculture sector is shown in Table 1 and Table 2.

Table 1: Type of land use in Bolivia.
From [30].

Area
[Mha]

Area
[%]

Land area 108.3 100
Forest 54.7 50.5
Agriculture 37.7 34.8
Other land 15.9 14.7

Table 2: Type of land use in Bolivia
within the agricultural sector. From [30].

Area
[Mha]

Area
[%]

Total agricultural land 37.7 100
Permanent meadows and pasture 33.0 87.5
Arable land 4.5 11.9
Permanent crops 0.2 0.6

About two-fifths of Bolivia’s working population is engaged in agriculture, including
small numbers in forestry and also fishing and hunting [27]. The government with-
holds a policy that limits the export of agrocultural industrial goods, and provides
fixed prices for small farmers with emphasis on social inclusion rather than support-
ing expansive ambitions, and such regarding exportation, which has resulted in the
country consisting of mostly small scaled agricultural businesses [31].
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The most commonly produced crops are soybean, sugar cane, wheat, maize, sorghum
and sunflower, where soybean is the leading commercial crop dominating both the
agricultural production and the export. But, the agricultural practises are mostly
underdeveloped, the lack of irrigation is a big problem and there is an excessive
use of agrochemicals. Soybean also has low crop rotation, and sugar cane has none
[31], which make them more vulnerable for diseases and pests and in need of more
agrochemicals. It also results in lower yields and a depletion of nutrients from the
soil [32].

Most of the forest area, about 80 %, consists of natural tropical forests, although the
type of forests varies depending on the altitude. These are particularly threatened
by deforestation. In 2016, the Forest and Land Monitoring and Control Authority
(ABT) reported that 0.32 Mha was deforested in the country, and in 2015 more
than 0.24 Mha was deforested, which means an increase by 33 % between 2015
and 2016 [33]. The cause for this is partially the increase of cattle ranching, which
between 1992 and 2004 contributed to deforestation by 27 % [34], but mostly the
rising demand on soybean.

In 1996, the forestry laws were revised and the concept of sustainable forest manage-
ment was announced, making annual inventory obligatory. In 2016, ABT reported
that out of all deforestation in Bolivia, 84 % was generated in the state of Santa
Cruz which of 80 % was deforested illegally [35].

3.2 GHG data and land use emissions

According to CAIT Climate Data Explorer, provided by the World Resource Insti-
tute (WRI), the total GHG net emission in 2014 was 134 Mt CO2 eq., with the
LUCF sector as the largest source of emission. The LUCF sector was more than
three times bigger than the second and third following sectors, agriculture and en-
ergy [36]. An overview of the contributing sectors and their emissions is shown in
Table 3.

Table 3: Bolivia’s GHG emissions in Mt CO2 eq. in 2014. From [36].

Sector Emissions
[Mt CO2 eq.]

Emissions
[%]

Energy 21.46 16
Industrial Processes 1.79 1
Agriculture 23.18 17
Land-Use Change and Forestry 85.71 64
Waste 2.03 2
Bunker Fuels 0.19 <1
Total 134.18 100

From the first recorded data in 1990 up till 2014, emissions has been stable, as well
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as the distribution between the sectors, with the LUCF sector dominating. The
historical emissions divided by sector are shown in Figure 3.

Figure 3: Bolivias’ GHG emissions in Mt CO2 eq. from different sectors between
1990 and 2014. From [36].

3.3 Summary of national policies and documents

Bolivia has been a party of the UNFCCC since its beginning in 1992, and has
a long history of projects targeting the AFOLU sector and climate related work.
This section focuses on the national policies, projects and other documents re-
lated to climate work within the AFOLU sector. This is why Bolivia’s NDC, its
alternative to REDD+, and their projects within United Nations Development Pro-
gram’s (UNDP’s) Community-Based Adaptation Project, which are implementing
the building blocks of the REDD+ alternative and supports the goals stated in the
NDC, are presented here.

3.4 The NDC of Bolivia

Bolivia submitted their NDC in October 2016, and the focus lies on three sectors:
water, energy, and forest and agriculture [29]. Their climate plans are two dimen-
sional: one part is focused on national actions and results to be met in the context of
holistic development, and one part is focused on structural solutions to the climate
crisis. The overall goal is improved living standard for Bolivia’s population, where
the most vulnerable part of the population is affected most by climate change. It
is estimated in the NDC that between 1982 and 2014, 4 million Bolivian people
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have been directly affected by the climate crisis, and with the goal to also eradicate
extreme poverty within the country to by 2025, it describes a more sustainable way
of life and improved climate as an important part of reaching that goal [29].

Overall, 27 national goals is established in regards to the national holistic develop-
ment, which are to be met using 42 corresponding contributions of national effort.
Of these, 11 goals and 22 contributions are connected to the sector forest and agri-
culture [29], see the contributions in Section 3.5, Strategies. The NDC states that
the contributions are voluntary to each of the nine states in Bolivia. In addition
to the contributions and goals made and met with national efforts, 10 results are
presented that are estimated to be met with international cooperation and with
the support from the UNFCCC’s financial mechanism, the UN-REDD Supports
National Program (NP) [29], the results are presented in Appendix A.

The NDC also proclaims 10 structural solutions to the climate crisis to complement
the 37 national goals, where the structural solutions targets the very fabrication of all
the societies contributing to the climate crisis. It considers that the joint approach
between mitigation and adaptation, with regards to the holistic development plans,
is the only way to systematically address climate change. By these 10 structural
solutions it raises the need to establish international cooperation to strengthen the
synergies between mitigation and adaptation in the field of forestry. The proposal
for this is to adopt a new world civilization model focused on the rights of Mother
Earth, and every person’s equal right and responsibilities towards it [29], see further
description of the structural solutions in Section 3.5, Strategies.

It is emphasized in the NDC that since the forest area in Bolivia is large, about
50 % of the country, and it provides a livelihood for communities and small scale
producers as well as facilitates the provision of environmental functions, it is impor-
tant to protect the forest areas for the population to thrive. Regarding agricultural
production, the goal is to to expand the area of food production. In 2015, the agri-
cultural areas represented 34.3 % of the country, thus, agricultural production plays
an important role in the contribution to the climate change [29].

Bolivia is planning to fulfill the commitments in the NDC by implementation of
provisions of the State Constitution (Law No.071 of The Rights of Mother Earth
and Law No.300 of Mother Earth and Integral Development to Live Well) [37][38],
and implementation of the 2025 Patriotic Bicentennial Agenda and its 13 pillars, as
well as medium and long-term national plans. Bolivia will promote community and
small farmers production, and programs that have been launched in line with the
NDC goals are for example "My Water" and "My Irrigation", which are multipurpose
hydro projects to enable coverage of irrigation to support e.g. AFOLU [29].
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3.5 Strategies

In the following section, the strategies in the NDC concerning the AFOLU sector are
described in further detail. The NDC describes the joint impacts of mitigation and
adaptation to climate change, which is why both mitigation and adaptation strate-
gies related to AFOLU are described in the same section; Section 3.5.1, Mitigation
and Adaptation.

3.5.1 Mitigation and Adaptation strategies

In this section the strategies from the two dimensional plans related to AFOLU are
presented.

Structural solutions to the climate crisis

Of the ten structural solutions proclaimed in the NDC, one is directly related to
AFOLU:

10. Decolonize natural resources environmental colonial biased views that see the
peoples of the South as forest rangers of Northern countries and communities as
enemies of nature. [29]

National efforts and contributions in the forest and agriculture sector

The overall goal made with national efforts in the AFOLU sector, within time period
2015-2030, is to increase the capacity of joint adaptation and mitigation through the
comprehensive and sustainable management of forests.

The 22 contributions related to the AFOLU sector, to be made with national efforts,
covers: conservation, restoration and recovery of areas with high environmental func-
tions and degraded soils and forests; implementation of sustainable management by
control, monitoring, and tracking systems of forests; control of illegal deforestation
via these systems; transition towards agricultural systems and forestry systems with
sustainable practises, as the usage of better adapted varieties of species and re-
duction of agrochemicals; and through this, strengthen local AFOLU practices and
achieve resilience against climate change threats[29]. The 22 contributions is fully
presented in Appendix B.
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3.5.2 REDD and The Joint Mitigation and Adaptation Mechanism for
the Comprehensive and Sustainable Management of Forest and
the Mother Earth

Bolivia is an UN-REDD partner country and a recipient of support within the
NP, which by three steps supports developing countries’ efforts to implement the
REDD+ strategies [39]. Since Bolivia’s situation is ideal for REDD+, a high pro-
portion of forest coverage but with rife deforestation and low opportunity costs for
the displacement of deforestation, there was an early and considerable interest from
foreign countries in Bolivia’s participation in REDD+. In 2005, the Coalition of
Rainforest Nations, which Bolivia was a part of, submitted a market-based mech-
anism for forest conservation. In 2008, Bolivia applied for UN-REDD quick-start
financing through the Forest Carbon Partership Facility for which they received
funding of 1.2 million US$ [39][40].

However, with the market-based mechanism being proposed in 2005, Bolivia started
to change its position on REDD, and since 2010, Bolivia has directly opposed
REDD+ based on two main reasons: (i) because of its market mechanism and
commodofication of nature; and (ii) because of its non-consistency with recognition
of historical responsibility and because it is seen as a way for developed countries to
evade their historic responsibility for the climate crisis [29]. In 2012, Bolivia instead
presented the Joint Mitigation and Adaptation Mechanism for the Comprehensive
and Sustainable Management of Forest and the Mother Earth (MCMA) as an alter-
native to REDD+. The MCMA implements the three steps of the NP and is based
on the equal importance of forest within mitigation and adaptation to the climate
crisis, and the non-commodification of nature [40].

The processes being put forward in the MCMA are multifunctional and includes
the development of institutional conditions to ensure the rights of the owners of
the forest; approaches to land management dealing with zoning and regulations;
articulation of forest with agriculture to promote optimal use of the land; as well as
other processes. The MCMA also gives four examples of projects in Bolivia based
on multifunctional land use that implements this kind of forest management [41].
The processes mentioned in the MCMA also supports the goals in the NDC since
they reach for the common goal - an improved climate.

3.5.3 UNDP’s Community-Based Adaption Project

In 2004, the Global Environment Facility (GEF) council proposed that 10 % of the
resources from the Strategic Priority on Adaptation should be channeled to small
communities through the GEF Small Grants Program (SGP). The catalyst for this
was based on that small communities often are most severely affected by climate
change, but least equipped to deal with them [42].

UNDP in collaboration with SGP, along with other donors, thereby created the
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Community-Based Adaptation (CBA) project to reduce the vulnerability and in-
crease adaptive capacity to the effects of climate change. Bolivia was one of the
10 participating countries in the project, which of each country developed, planned
and implemented a portfolio of projects. Bolivia created six projects, all of which
were AFOLU related and running between 2009 and 2012. The projects focused on
implementation of multifunctional land use in local communities, where both envi-
ronmental and communital improvements were strived for. They also implemented
the MCMA agenda, and by these two factors supported the work towards the goals
stated in the NDC. The projects are described further down [43]:

1. Water Source Protection and Soil Conservation through Reforestation
in Batallas

The CBA projects aimed to reduce the community’s vulnerability to diminishing
water levels by protecting water resources through reforestation, conservation prac-
tises and through soil management. An important tree nursery was to be restored
and residents from tree communities to be informed, involved and trained [44]. Ex-
amples of results from the project are reforestation and construction of filtrating
ditches and live barriers in an area of 8 ha, and 7000 vs 5000 linear meters, a mu-
nicipal forest nursery rehabilitated and improved in productive capacity from 10 %
to 60 %, and a source of water providing the nursery, independent of dry periods or
decrease in flow [45].

2. Participatory Adaptation Learning to Reduce Food Insecurity in An-
coraimes

The project aimed to teach tree communities how to diversify their agricultural
practises, develop new technologies, and which social and environmental factors that
threaten their productive systems and how they are linked to climate change, which
leads to reduced food insecurity [46]. Some results from the project, among others,
were awareness and knowledge about climate change and its causes, effects, etc.,
introduction to the usage of fruit trees in the plot boundaries, and implementation
in the local school plans to teach children about climate change through workshops
and educational games [45].

3. Sustainable Management of the Cherimoya Crop for Climate Change
Adaptation in Saipina

The project aimed to by environmental observations, improved water management,
and food security, reduce the vulnerability of local agricultural practises due to
climate change. Focus laid on improvement of the cultivation of cherimoya through
different agroforestry techniques [47]. The project gave results such as 25 families
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being trained in forest management, 6 new agricultural practises for production of
cherimoya in agroforestry systems, and 2 hectares of improved cherimoya plantations
[45].

4. Knowledge and Tools for Sustainable Management of Water and Soils
in Moro Moro

The CBA project aimed to teach about sustainable forestry and resource manage-
ment to protect native species, soils and ecosystems services from climate change
risks [48]. The project resulted in two workshops to register local knowledge about
climate change, the establishment of a meteorological and hydrological monitoring
system and how to use it, and the establishment of a soil recovery plan e.g. [45].

5. Rural Water and Climate Risk Management in the Alto Seco Area

The project aimed to introduce climate resilient irrigation systems to enable more
intensive agricultural practises, and thereby reduce land degradation [49]. Examples
of results from the project were Natural Heritage Water Reserves being implemented
in more than 8 communities, 7 storage tanks for irrigation meant for the production
of agro-ecological food, and residents of 5 communities having understood the impor-
tance of adaptation to climate change and being prepared to share their knowledge
with local government [45].

6. Recovery of Tarwi Seeds for Adaptation in the Carabuco Municipality
near Lake Titicaca

The CBA project aimed to support the recovery of the tarwi seed in four communi-
ties, where the seed has a high ability to adapt to adverse conditions more commonly
occurring because of the climate change, has a high nutritional value and is a cheap
source of protein [50]. Some results from the project, among others, were experimen-
tal plots being implemented in four communities to evaluate planting time, density,
varieties, etc., 40 producers being trained in positive seed selections, and 18 environ-
mental promoters from different communities being trained and certified in climate
change, agroecological practices, environmental issues and project preparation [45].

3.6 Evaluation of feasibility

The AFOLU contributions stated in the NDC seems to all be feasible, but more or
less realistic:
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Implementation of contributions

The contributions depending first hand on the government, such as conservation
of areas with high environmental functions or forestation and reforestation, forest
plantations, parks and urban forests, should be implementable both fast and rather
easy. Bolivia has implemented many AFOLU related projects throughout the years,
and with the support from the UNFCCC via the NP the actions should be even
more feasible.

The contributions that are co-depending on the people, on the other hand, can be
harder to implement. For the goals in the NDCs to be reached, and the contribu-
tions to be fulfilled, the implementation relies on the full cooperation by the local
communities. Since these communities most of the time are part of the poorest
class in Bolivia, they may lack the knowledge and technology to implement the
commitments, or simply can’t afford it.

Side effects of implementation

One of the plans to fulfill the commitments is to promote these communities’ and
small farmers’ productions, and by this the government has set semi-fixed prices on
common crops regulations on exportation [51]. This creates the side effect of making
it hard for new farmers to ban their way in to the market when starting from zero;
for the farming to be profitable they need to reach a certain level of crops being
produced.

Since these farmers probably are at the bottom of the economic chain in Bolivia,
they may not afford a slow but steady growth that could be both good for the
environment and profitable in the long run, but could jeopardize their income the
first years. A shortcut to this, as a result of forced short term thinking, is illegal
deforestation and mono cropping.

Burning forests quickly provides land to grow soybean which is in season all year
around, which means multi-cropping or polyculture doesn’t come natural. Zero
deforestation and improved AFOLU practises is maybe two of the most important
goals for Bolivia to reach, since the LUCF sector is the biggest sector both by
area and by GHG emissions. A solution to this could be further actions from the
government to implement better agricultural practises, where incentives is given to
farmers who practise polyculture, a non excessive usage of agrochemicals, and before
all doesn’t clear land by burning it down illegally. Subsidy on farming technology
could also be given, such as tractors for managing or drones for supervision, which
would develop the agricultural practise.
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Implementation of the MCMA

The problem with illegal deforestation is also present in the MCMA. The proposals
are technically feasible, but it’s hard to see if it actually will reduce deforestation.
Laws and guidelines against deforestation has been in practise for many years, but
the deforestation keep on rising. The government should prioritize to enforce these
laws, and also try to reduce the expansion of soybean farming and cattle ranching, by
making the already existing practises more profitable and the illegal establishing of
new practises harder. The results should be even better if joined efforts were made by
the adjacent countries such as Brazil, Argentina and also Venezuela which compete
in, and dominate on the same market as Bolivia. The global market also plays an
important role in the deforestation rates and the forces poor practices. The demand
on soybean internationally is rising, but there are no international regulations on
producing and supplying it. Solutions such as "Fair trade" or "Rainforest Alliance"
certification could play a role, as well as subsidies or incentives from maybe the UN
when these are implemented. By these measures, zero illegal deforestation by 2020
could be possible, but the time frame 2020 may be too close by. A new time frame
should be set, and all possible measures should be take to ensure the goal is reached.

As for the other goals, as well as the goals by international cooperation, with the
MCMA, NP and other projects there are means to reach the goals, but it’s hard to
say if they will be reached because of the lack of resent data linked to the goals.

Implementation of the structural solutions

The structural solutions, on the other hand, may be a bit far fetched. Even though
they are describing an, to Bolivia, utopia, since they are meant to be implemented by
as many of the UNFCCC members as possible, they mean for the rest of the parties
to ditch their civilization models irrespective of existing political believes, and trans-
fer to a more socialistic society. Even though a world without consumerism. patents
linked to climate connected technology, and other stated treats would be ideal from
a socialistic, and also climate perspective, it is probably next to impossible.

Emission reduction and the overall goal of the NDC

Concerning emissions, reduced emissions can be seen as a result when reading
through the lines, but no goals regarding it are stated in the NDC. But zero defor-
estation would indeed have a great impact on the emissions being emitted from the
AFOLU sector, and reforestation would create CO2 sinks.

The overall goal being mentioned, improved living standard for Bolivia’s population,
is also likely to be achieved, but a total eradication of extreme poverty may be
implausible since there hasn’t been a development on that front in the last couple
of years. Although, the GDP is rising, which gives positive inclinations for the
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continued reduction of poverty rates. The contributions in the NDC will definitely
contribute to a reduction since the contributions will provide livelihood and food,
and hopefully in the long run eliminate climate change threats such as droughts,
floods or landslides, if implemented fully. This is also a driving force towards a
more sustainable Bolivia; the fulfillment of the commitments of the NDC to save
the most exposed social group from climate related threats.
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4 Brazil

Brazil, officially the Federative Republic of Brazil, is the largest country in South
America. At 850 Mha and with over 207 million people, Brazil is the world’s fifth-
largest country by area and the sixth most populous [52]. It covers 47.3 % of the
South American continent’s land area, and contains most of the Amazon River
basin - which accommodates the world’s largest river system and the world’s most
extensive virgin rainforest [52]. This rainforest houses a diverse wildlife, a variety
of eco-systems, and considerable natural resources, like timber and oil [52]. This
unique environmental heritage makes Brazil a focal point of global debate regarding
deforestation and environmental protection.

In this section for Brazil, the summary of national policies and documents will
be presented before the NDC of Brazil. This is due to the strategies in Brazil’s
NDC mainly being strengthening, enforcing or implementation of named policies.
Therefore, it will simplify the reader’s understanding of Brazil’s NDC if the relevant
policies are presented first.

4.1 Land use in Brazil

The total land area of Brazil, excluding waters, is 835.8 Mha, of which roughly two
thirds are occupied by native vegetation - consisting of forests, cerrado (Brazilian
savanna) and other types of land, see Table 4. Of the land not occupied by native
vegetation, about 86 % are under agricultural use [53], most of which is occupied
by pastureland for livestock, see Table 5.

Table 4: Type of land use in Brazil.
From [54].

Area
[Mha]

Area
[%]

Total land 835.8 100
Forest 493.5 59.0
Agriculture 282.6 33.8
Other land 59.7 7.2

Table 5: Type of land use in Brazil
within the agricultural sector. From [54].

Area
[Mha]

Area
[%]

Total agricultural land 282.6 100
Permanent pasture 196.0 69.4
Arable land 80.0 28.3
Permanent crops 6.6 2.3

The agricultural sector is one of the main sectors of the Brazilian economy. The
country is one of the world’s largest producers and exporters of various agricultural
products, for example: beef, poultry, coffee, sugar, ethanol, orange juice and soy
products [53]. Agribusiness’ contribution to the Brazilian GDP totaled 310 billion
US$ in 2015, accounting for 21.5% - with cattle raising accounting for 6.8 % and
other agriculture 15.7 % [53]. The forestry sector represented 1.2 % of the country’s
total GDP in 2015 [53].

20



. Brazil

4.2 GHG data and land use emissions

In 2010, which the latest data point available for Brazil at the UNFCCC GHG in-
ventory database [55], the total GHG emissions from Brazil were 1 268 Mt CO2
eq. with agricultural activity being the largest source of emissions, followed by the
energy sector and LUCF. Industrial processes and waste combined only contributed
with 11 % of total emissions, while AFOLU (agriculture and LUCF combined) con-
tributed to a whole 60 % [55]. Within the agricultural sector - enteric fermentation
was the largest source of emissions, followed by emissions from agricultural soils.
Emissions from waste management, burning of agricultural residues, and rice culti-
vation contributed in smaller proportions to the total emissions of the sector. An
overview of the emission data follows in Table 6 and 7 below.

Table 6: UNFCCC data of Brazil’s
total emissions in Mt CO2 eq. in 2010.
From [55].

Sector Emissions
[Mt CO2 eq.]

Emissions
[%]

Total 1268 100
Agriculture 407 32
Energy 371 29
LUCF 349 28
Industrial processes 87 7

Waste 54 4

Table 7: UNFCCC data of Brazil’s
emissions within the agriculture sec-
tor in Mt CO2 eq. in 2010. From [55].

Agricultural sector Emissions
[Mt CO2 eq.]

Emissions
[%]

Total 407 100
Enteric fermentation 234 58
Agricultural soils 140 35
Manure management 17 4
Rice cultivation 10 2
Field burning of
agricultural residues 5 1

By industry, the main cause of Brazil’s GHG emissions is the cattle industry. The
emissions caused by cattle production can be seen both in LUCF, due to forest being
burned in order to make way for new pastureland (i.e slash-and-burn), which releases
the bound CO2 in the atmosphere [56] as well as in enteric fermentation from the
cattle itself. A glance at Table 7 above hints that LUCF and enteric fermentation
combined causes about 54 % of total emissions. A study by Bustamente et al. [56]
concluded that approximately 50 % of Brazil’s GHG emissions between 2003 to 2008
were due to cattle production.

4.3 Summary of national policies and documents

Brazil has a long history of environmental efforts, and has a multitude of policies
in place in order to combat climate change. The following section will present
the main policies or programmes that builds the fundament which the NDC relies
upon. These are especially and specifically the Low Carbon Emission Agriculture
Programme (ABC), the National Adaptation Plan (NAP) and the Forest Code (FC)
[57].
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4.3.1 Low Carbon Emission Agriculture Programme

The Low Carbon Emission Agriculture Programme, or the ABC Programme, was
established after the 15th Conference of the Parties in 2009, in line with a earlier
commitment from the Brazilian government to reduce GHG emissions by 2020 [58].

The following extract from Brazil’s NAP summarizes the main components of the
ABC Programme: "The ABC Programme features instruments, such as an exclusive
line of credit for fostering activities targeted at increasing the area under sustainable
agricultural production and thereby mitigating the GHG emissions by the agricul-
ture sector. In addition to its commitment toward mitigating GHGs the Plan aims
to encourage, motivate and support the farm sector in deploying actions to foster
adaptation, where necessary, by mapping sensitive areas, increasing the resilience
of the agro-ecosystems, development and transfer of technologies (especially those
with proven potential for reducing GHGs) and adaptation to the impacts of climate
change." [59]

As the extract above implies, the ABC Programme features instruments for both
mitigation and adaptation.

The ABC Programme is structured in six different main strategies: Recovery of De-
graded Pastures; Integrated cropland-livestock-forestry systems (ICLFS) and Agro-
forestry Systems; Direct Planting System; Biological Fixation of Nitrogen; Expan-
sion of planted Forests; and Treatment of Animal Waste [58]. Two of these, recovery
of degraded Pastures and ICLFS, are cited as strategies in the NDC and will be fur-
ther presented in Section 4.4.1.

4.3.2 National Adaptation Plan

Brazil is currently working on the design of a new set of public policies related to
adaptation to climate change, through a National Adaptation Plan, a NAP, which
currently is in its final elaboration phase [57].

The NAP proposes "actions, strategies and guidelines for management and reduc-
tion of climate risk in Brazil, with a view to facing up to the adverse effects of the
social, economic and environmental dimensions of climate change. It also proposes
institutional mechanisms for concerted deployment among states and municipalities,
economic sectors and the general public, and for scheduled implementation of struc-
tural measures to overcome gaps observed in the national context." [59]

The NAP is divided into strategies for adaptation in 11 different sectors. Among
the 11 sectors, two are of relevance for AFOLU. These are: agriculture, and bio-
diversity & ecosystems. Regarding adaptation strategies for agriculture, the NAP
mentions the ABC Programme as ’one of the highlights’ [59], meaning that the ABC
Programme, the NAP and the NDC are all closely tied to each other.
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4.3.3 The Forest Code

The Forest Code, FC, is a law first created in 1965 that has gone through many
transformations up to this date. Since 2001, the FC requires landowners to set aside
some portions of their land in native habitat. This land, set aside in native habitat,
is called Legal Reserve (LR). The proportion of the LR varies from 20 % to 80 %,
depending on the region in Brazil. The law also designates environmentally sensitive
areas as Areas of Permanent Preservation (APPs). Examples of APPs are riparian
areas, springs, hilltops, mountain slopes, and mangroves [60].

The FC severely restricts deforestation on private property, but has proved chal-
lenging to enforce, particularly in the vast Amazon [60]. As deforestation rates rose
in the early 2000s, efforts to strengthen enforcement increased pressure on the agri-
culture sector, which triggered a backlash against the FC [60]. The agribusiness
lobby took advantage of a favorable political moment, related to a substantial drop
in deforestation rates in the Brazilian Amazon between 2005 and 2010 to propose
the creation of a new FC, which was approved in late 2012 [60]. The legislation
has been criticized for being too lenient on landowners; others maintain that it is a
barrier for agricultural development [60].

One of the main instruments to enforce the FC is the Rural Environmental Reg-
istry (CAR). The goal of the CAR is to provide a database of information on each
property and its environmental situation that allows municipalities, states, and the
federal government to control, monitor and identify environmental deficits, conduct
environmental and economic planning, and combat deforestation [61]. The CAR
System (SICAR) is a national electronic system operated by the Ministry of En-
vironment (MMA) that provides satellite images for monitoring and registration
purposes [61]. The CAR should contain geo-referenced information, such as the
location of the property, its boundaries, as well as the identification of APPs, LRs
and other areas of restricted use [61].

4.4 The NDC of Brazil

Brazil commits to an absolute target in the NDC, to reduce GHG emissions by 37
% by 2025, and by 43 % by 2030 (in relation to 2005 levels) [57]. In order to achieve
this, the NDC also commits to an overarching goal for the land use sector, of zero
net emissions from LUCF by 2030.

The GHG emission reduction target in the NDC is based on estimated emission
levels of
2 100 Mt CO2 eq. in 2005 [57]. Meaning that targets of emissions 37 % and 42 %
below the 2005 level corresponds to emissions below 1 400 Mt CO2 eq. in 2025 and
1 300 Mt CO2 eq. in 2030.

As means to achieve these mitigation targets, a number of commitments, or strate-
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gies, are cited in the NDC. These strategies have been divided upon six different
sectors: biofuels, LUCF, the agriculture sector, the energy sector, the industry sector
and the transport sector.

All the strategies presented directly in the NDC relate mainly to mitigation, and for
mitigation measures regarding agriculture, the NDC refers to the ABC Programme.
Also, the FC acts as the main legal base for most of the strategies concerning the
LUFC sector. In regard to undertakings related to adaptation, the NDC refers to
Brazil’s NAP.

All of the commitments presented in the NDC are unconditional, meaning that Brazil
claims not to be contingent upon international support for the implementation of
the NDC [57].

In a report from La Rovere et al. [53], the costs for some of the strategies presented
in the NDC were estimated. To translate these estimated costs from Brazilian reais
of 2015 to US dollars of 2015, the historical exchange rate of 1 US$ = 3.962 BRL
has been used [62].

4.4.1 Mitigation strategies

In line with the scope of this thesis, which is AFOLU, - the strategies presented
for the energy, industry and transport sector will be disregarded. The strategies
for biofuels, LUCF and agriculture will be presented in the form of a direct extract
from the NDC.

i. Biofuels

• "Increasing the share of sustainable biofuels in the Brazilian energy mix to ap-
proximately 18% by 2030, by expanding biofuel consumption, increasing ethanol
supply, including by increasing the share of advanced biofuels (second genera-
tion), and increasing the share of biodiesel in the diesel mix;" [57]

The share of biofuels in the energy mix was about 9 % in 2016 [63], meaning that
the share would have to be doubled by 2030 to reach the goal of 18 %.

Sugar cane is the raw material used for the production of ethanol - so an increased
production and demand for ethanol will be entailed by an increase in the demand of
sugar cane. La Rovere et al. [53] have estimated the cost for expanding sugar cane
production for the purpose of producing ethanol to 1 616 US$/ha. In 2014, the total
area occupied for sugar cane production in Brazil was 9 Mha. If yields continue to
increase following the historical trajectory of the past two decades, an expansion of
45 % of sugarcane area would be needed to satisfy a high-demand scenario by 2024
[64].

24



. Brazil

So, given that doubling the share of biofuels would represent a high-demand sce-
nario, the cost of expanding sugar cane supply for achieving this goal could be
approximated to 6.55 billion US$.

ii. Land Use Change and Forestry

• Strengthening and enforcing the implementation of the Forest Code, at federal,
state and municipal levels [57];

• Strengthening policies and measures with a view to achieve, in the Brazilian
Amazonia, zero illegal deforestation by 2030 and compensating for GHG emis-
sions from legal suppression of vegetation by 2030 [57];

• Enhancing sustainable native forest management systems, through georefer-
encing and tracking systems applicable to native forest management, with a
view to curbing illegal and unsustainable practices [57];

• Restoring and reforesting 12 Mha of forests by 2030, for multiple purposes [57];

The FC itself implies a significant limitation of deforestation, at the same time as
the means for enforcing it (the CAR) provides instruments for forest monitoring and
management. Thus, the first three sub-target cited are tightly tied to each other.
In achieving a high enforcement of the FC, especially by applying the CAR, illegal
and unsustainable practises (especially illegal deforestation) could also be curbed.

The last cited sub-target for LUCF is the restoration (return of ecosystem as close
as possible to the original “reference” ecosystem) and reforestation (any process that
returns complete or partial tree cover on forest land through planting or through
natural or assisted regeneration processes) of 12 Mha of forest. However, the NDC
does not specify the relative contributions of these two activities [65].

La Rovere et. al [53] have estimated the cost for restoring natural forest to 2 374
US$/ha .

This would thus mean that the total cost for achieving the target of restoring 12
Mha of natural forest by 2030 would sum up to 28.48 billion US$. However, the
World Bank [65] estimates the total cost of achieving this target to 13.74 billion
US$. The big difference between the approximations is probably due to different
assumptions regarding reforestation and restoration.

The World Bank [65] cites that the estimates of the costs range from 400 US$
(natural regeneration) to 2 857 US$ (complete planting) per ha.

iii. The agriculture sector
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• Strengthen the Low Carbon Emission Agriculture Programme (ABC) as the
main strategy for sustainable agriculture development, including by restoring
an additional 15 Mha of degraded pasturelands by 2030 and enhancing 5 Mha
of integrated cropland-livestock-forestry systems (ICLFS) by 2030 [57];“

As indicated in the extract above, strengthening the ABC Programme is the main in-
strument for the strategies within the agriculture sector. Specifically, the restoration
of degraded pastureland and ICLFS are suggested. These strategies are presented
below.

Recovery of degraded pastures

Recovering pasture by increasing primary pasture productivity raises carbon inputs
to the soil and, consequently, is an important way to remove atmospheric CO2
[53]. In addition, increasing performance of animals in recovered pastures results in
reduced emissions per unit of output [53].

The goal of the NDC is to recover 15 Mha of degraded pasture, extending from the
year 2020 to 2030, in line with a commitment in the ABC Programme [58]. Rovere
et al. have estimated the costs for this recovery to 290 US$/ha [53]. This would
thus mean that the cost for implementing this strategy would total 4.35 billion US$
by 2030.

Integrated cropland-livestock-forestry systems

Integrated cropland-livestock-forestry systems, ICLFS, is a prime example of a mul-
tifunctional land use system that seeks synergistic effects by integrating agricultural,
livestock and/or forestry activities in the same area [53].

The target for the techniques is set to integrating 2 Mha by 2020 and an additional
3 Mha in the period 2020-2030, totaling 5 Mha in 2030 [53]. La Rovere et al. [53]
estimates the cost for integrating these techniques to 508 US$/ha. This would thus
mean that the cost for achieving this target would total 2.54 billion US$ by 2030.

All the above mention strategies, or commitments, are summarized with their cor-
responding costs in Table 8 below.
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Table 8: Strategies cited in the NDC of Brazil, corresponding sector and approxi-
mated cost for each strategy. From [53][57][65].

NDC strategy Sector Cost
[billion US$]

Increase the participation of bioenergy by
18% in the Brazilian energy matrix Biofuels 6.55

Strengthening and enforcing the FC LUCF N/A
Zero illegal deforestation
until 2030 in the Amazon biome LUCF N/A

Compensate GHG emissions
from deforestation LUCF N/A

Restoration of 12 Mha of forest LUCF 13.74-28.48
Expand sustainable forest management LUCF N/A
Strengthening the ABC Programme Agriculture N/A
Recovery of 15 Mha of pastures Agriculture 4.35
5 Mha of ICLFS Agriculture 2.54
Total N/A 27.18-41.92

4.4.2 Adaptation strategies

The NDC cites the NAP as it’s main instrument for its adaptation strategies. Re-
garding the agriculture sector, the NAP contains a list of 11 adaptation measures
proposed for drafting of the Adaptation Programme for Agriculture. Examples of
these measures are, among others, pest and disease management, rural development
and, genetic resources and improvement [59].

However, the NAP cites that the measures proposed are quite general and should
be discussed, detailed and prioritized and their responsibilities defined [59]. Since
the main focus of this thesis is the NDC, and not the NAP, and since the NAP is
as of now just available in this drafting stage, and no implementation plan has been
found - this thesis will be delimited to not evaluate the NAP or any other adaptation
strategies further.

4.5 Evaluation of feasibility

First, in order to evaluate the feasibility of the commitments in Brazil’s NDC, the
overall ambition of the NDC will be evaluated. Following the evaluation of ambition,
the proposed strategies’ estimated effect on GHG emissions will be presented, which
will lead to the highlighting of strategies within LUCF as the key for achieving said
commitments. Finally a conclusion will be presented where the main obstacles for
the fulfillment of the NDC will be presented.
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Overall ambition of Brazil’s NDC

As noted in Section 4.4, The NDC of Brazil, the reference year for the NDC was
2005. The year of 2005 was a year of exceptionally high emissions, which can be seen
clearly in Figure 4 below. This implicates that the NDC target of GHG emissions 37
% below 2005 levels, is in fact not a target that substantially reduce emissions below
current levels, but one of not letting current emissions increase much further. The
reader should also note from Figure 4 that the overall unconditional NDC target
lies only slightly below the projected Business as Usual (BaU) scenario. This makes
Brazil’s overarching commitment much less ambitious than it might seem at first,
which have some positive implications for the feasibility of Brazil’s fulfillment of said
commitment.

Figure 4: Forecast of Brazil’s GHG emissions. The red dots represents Brazil’s
unconditional pledges by 2025 and 2030. From [66]. Used with permission.

Future predictions

Figure 5 below shows the predicted future GHG emissions, given that all strategies
and commitments stated in the NDC are fully implemented.
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Figure 5: Forecast of GHG emissions in Brazil by sector after full implementation
of the NDC. From [67].

The reader should note that according to these predictions, if all strategies would be
adequately implemented, Brazil’s emission target would be reached by 2030, with
LUCF also turning from an emitting sector into a sink of CO2 by 2030, also achieving
the overarching LUCF target in the NDC.

So, given that all strategies are financed and adequately implemented, Brazil would
likely reach the overarching targets of its NDC, which leads to the main issues - if
the Federative Republic of Brazil will be able to muster the political and financial
efforts required to fulfill their commitments and implement the proposed strategies.

The central role of LUCF

Emissions in all sectors, except LUCF, are expected to rise by 2030, see Figure 5.
Figure 5 also illustrates the importance of the LUCF sector in Brazil as a regulator
of total emissions, the reader should note that the changes in LUCF is the main
indicator for changes in total emissions up until 2030 according to these predictions.

So, for Brazil to reach the overall target of keeping emissions below to 1 300 Mt CO2
eq. (37% below 2005 levels) in 2030, it is crucial that Brazil arrive at the target
of zero net emissions from LUCF. The LUCF strategies of 12 Mha of reforestation
and zero illegal deforestation by 2030 will be crucial in order to achieve this central
target for the sector.

According to the cost estimations done by The World Bank [65] or La Rovere et al.
[53], the total cost of restoring 12 Mha of forest would be somewhere in between
13.7 and 28.5 billion US$ by 2030, see Table 8. This equals to approximately 1.1-
2.4 billion US$ per year up until 2030. To put this figure in context, the total
annual public credit for agriculture is about 56.25 billion US$ [65] - meaning that
the implementation would require 2.0-4.3 % of the available funds annually. Even
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though the investments would be likely to have a low financial return, this seems like
an affordable sum, if the Brazilian government is inclined to fulfill its commitments.

However, for Brazil to reach zero emissions from LUCF, reforestation won’t be
enough - the deforestation would also have to be curbed. In the last years, the
MMA and deforestation monitoring authorities experienced budget cuts, which has
raised issues of concern around the Brazilian government’s ability to adequately
monitor deforestation [68]. Not only has the enforcing capacity of authorities been
reduced, but the Government has also started to reverse some land use policies
already in place, regularizing former illegal land-grabbing practices and removing
protection from national forests [68]. This has halted Brazil’s recent progress in
mitigation of LUCF emissions, with deforestation and resulting emissions actually
increasing again in the last years. Total deforestation increased almost 30 % in 2016
compared to 2015, adding around 130 Mt CO2 to total net emissions in 2016 [68].
This increase in emissions goes in the opposite direction of the commitments in the
NDC. It is therefore deemed unlikely that Brazil will achieve the target of turning
its second biggest emitting sector, LUCF, to a CO2 sink by 2030, and therefore the
overall target of reducing emissions below 1 300 Mt CO2 eq. by 2030 also becomes
unfeasible.

Conclusion

In conclusion, the main obstacles for the full implementation of Brazil’s NDC seems
to be social, as well as macro-economical. For Brazil to achieve the NDC targets
and fulfill the commitments, deforestation will have to be drastically curbed. With
budget cuts for deforestation monitoring authorities and recent increased rates of
deforestation, it seems unlikely that Brazil will be able to reach its targets by 2030.

One related issue is the Brazilian economy’s dependence on agriculture, in conjunc-
tion with the agricultural sector’s continued demand for new land, which is likely to
lead to further deforestation within the foreseeable future.

One more particular issue, which seems to be a low hanging fruit, are the emissions
from Brazil’s cattle industry. The cattle industry represents only 6.8 % of Brazil’s
GDP, while still being the source of roughly half of the country’s GHG emissions.
Brazil’s need of curbing deforestation runs counter to the cattle industry’s common
modus operandi of slash-and-burn in order to make way for new pastureland. The
agricultural lobby is also strong in Brazil, and it is difficult to persuade cattle farm-
ers to freely give up competitive advantages in changing to more costly alternative
methods of generating new pastureland. Also, the enforcement of laws and regu-
lations, like the FC, in the vast Amazon has shown to be extremely challenging.
However, governmental efforts with new technological systems, such as the SICAR,
grant positive implications for the enforcement of said laws and regulations, which
could lead to a better regulated and more sustainable rate of deforestation in the
future. Also, if global demand for beef would decline, it could increase the incentives
for cattle producers to readjust to more sustainable forms of agriculture.
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5 Burkina Faso

Burkina Faso is a landlocked country in Western Africa. It is one of the poorest
countries in the world with a population of almost 20 million people. The country
has had a yearly population growth about 3 % the recent decades [69]. The majority
of the population’s livelihood depends on agriculture and livestock raising [69], but
there has been an increase in migration from rural to urban areas in recent years
[70]. To the north in the Sahelian zone the climate is hot and dry with mostly
savanna and steppe land. To the south, in the Sudanic zone, the climate is more
humid [69].

Burkina Faso is not a large emitter when looking to CO2 emissions per capita,
compared to the average CO2 emissions per capita in the world [71], but the country
is nevertheless vulnerable to climate change caused by GHG emissions, especially
reoccurring droughts and floods [72]. Burkina Faso has produced a NDC with several
different strategies, programmes and projects regarding the AFOLU sector.

5.1 Land use in Burkina Faso

Burkina Faso’s economy is heavily reliant on agriculture and livestock raising, and
this sector provides the livelihood of around 80 % of the population [69] and 32 %
of Burkina Faso’s GDP [73]. Table 9 below shows the different kind of land use in
Burkina Faso.

Table 9: Land cover and land use in Burkina Faso, 2014. From [74].

Area [Mha] Area [%]
Land area 27.4 100
Forest 5.4 19.8
Agriculture 12.1 44.2
Other 9.9 36.0

The landscape has changed in the last decades in order to feed a growing popula-
tion. Between 1975 and 2013 the savanna shrank with 39 % while land covered by
agriculture increased from 15 % to 39 % [73].

5.2 GHG data and land use emissions

Data from the UNFCCC GHG inventory [55], shows the GHG emissions in Burkina
Faso from 1994 and 2007, see Table 10. The total GHG emissions including LU-
LUCF/LUCF were 4.58 Mt CO2 eq. in 1994, which since then have increased to

31



. Burkina Faso

20.43 Mt CO2 eq. in 2007. The reason for the total GHG emissions excluding LU-
LUCF/LUCF in 1994 is bigger than when the LULUCF/LUCF sector is included, is
because of the sink that the sector did provide. By 2007, the sink had disappeared,
and the sector now contributes to the total GHG emission.

Table 10: GHG emissions in Burkina Faso 1994 and 2007. All numbers in Mt CO2
eq. From [55].

Category 1994 2007
Total GHG emissions
excluding LULUCF/LUCF 5.97 20.41

Total GHG emissions
including LULUCF/LUCF 4.58 20.43

GHG emissions from
Agriculture 4.71 17.96

The UNFCCC GHG inventory database [55] only provides data of Burkina Faso’s
GHG emissions from two years, 1994 and 2007 [55]. That existing data shows an
increase of GHG emissions with more than 300 % between 1994 and 2007, while the
population increased by 45 % between the same years [70]. Table 10 also shows that
the majority of the country’s GHG emissions comes from the agriculture sector.

Data from CAIT Climate Data Explorer shows the GHG emissions from 1990 to
2014 [75], see Figure 6.

Figure 6: Burkina Faso’s GHG emissions in Mt CO2 eq. from different sectors
between 1990 and 2014. From [75].
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There is a difference in the GHG emission data between UNFCCC and CAIT Cli-
mate Data Explorer, due to different methods in estimating the GHG emissions.

What can be observed from Figure 6 is the increase of GHG emissions from the agri-
cultural sector. It can also be seen that the AFOLU sector (LUCF and agriculture
combined) contributed to 89 % of the total GHG emissions in Burkina Faso in 2014,
see Figure 7.

Figure 7: The distributions of GHG emissions from different sectors in Burkina
Faso, 2014. From [75].

5.3 Summary of national policies and documents

Burkina Faso ratified the UNFCCC in 1993 and the Kyoto Protocol in 2005 and
there have been a number of documents produced since then:

• 2001: The National Strategy for implementing the Climate Change Convention
[76]

• 2007: A National Adaptation Program of Action (NAPA) were submitted to
the UNFCCC [76]. Three projects were developed with technical and finan-
cial support from the United Nations Development Programme (UNDP), the
Global Environment Facility (GEF) Denmark and Japan [77]

• 2008: Development of a framework, Nationally Appropriate Mitigation Actions
(NAMA) [76]

• 2014: National Adaptation Plan (NAP) [76] - This was developed because the
NAPA had not been able to convince financial aid, so a new programming
framework needed to be adopted in order to to be able to perform urgent
adaptation actions [77]
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5.4 The NDC of Burkina Faso

Burkina Faso’s NDC has both a mitigation and an adaptation component. The aim
of the mitigation component is to reduce GHG emissions, for example by modifying
production techniques that is being used and the adaptation component aims to
adjust to the impact of climate change.

There are three scenarios described in the NDC: an unconditional, a hybrid con-
ditional (hybrid meaning that the scenario also includes some adaptation projects)
and an adaptation scenario. The three scenarios aim to reduce GHG emissions with
6.6 %, 11.6 % and 37 %, respectively, when compared to a BaU projection, which is
a forecasted projection for the future based on past trend. The unconditional sce-
nario is already ongoing with financing that has already been, or is currently being
acquired. The hybrid conditional scenario represents those projects in need of exter-
nal financing. The NDC of Burkina Faso states that the cost of the unconditional
scenario is 1.13 billion US$. The hybrid conditional scenario, which includes the
projects without acquired financing, could be carried out with additional funding
of 756 million US$. Reducing the GHG emission by 37 %, which is the adaption
scenario, would require 5.8 billion US$ according to estimates in the NDC [76].

5.4.1 Mitigation strategies

For the mitigation component of the NDC, a baseline scenario target is used, which
means emission reduction targets are described relative to BaU. In this case, the
projections are based on data from the 2007 GHG inventory, and 2030 is the target
year [76].

The mitigation part of the NDC is divided into a BaU scenario, unconditional and
a conditional scenario. The unconditional scenario takes into account the policies,
studies and developments after 2007, with finance that has or is being acquired.
The conditional scenario consists of mitigation projects that have been developed
but without funding [76].

The GHG emission projection calculated for the BaU scenario is 118 Mt CO2 eq.
in the year 2030. The reduction of emissions at the 2030 horizon, compared to
BaU, in the unconditional scenario is 7.8 Mt CO2 eq. (corresponding to 6,6 %
reduction of GHG emission when compared to BaU) and in the conditional scenario
the reduction compared to BaU is projected to be 13.7 Mt CO2 eq. (corresponding
to 11.6 % reduction of GHG emission when compared to BaU). This makes the total
reduction of GHG emission of the mitigation targets to 21 Mt CO2 eq., which is a
reduction of 18.2 % compared to BaU [76].

The projected GHG emission reductions are separated into sectors; agriculture,
waste and energy. In the unconditional scenario, almost all suggested GHG emission
reductions, 92 %, comes from mitigation in projects and programmes in the sector of
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agriculture, forestry and land use (AFOLU). The majority of Burkina Faso’s GHG
emissions come from the AFOLU sector [76], see Section 5.2.

The projects within the AFOLU sector, listed in the NDC from the unconditional
scenario with a mitigation component follows [76]:

• Forest Investment Programme (FIP) [76] - A programme under Climate In-
vestment Fund (CIF) that helps developing countries to decrease deforestation
(which also leads to emission reductions) and work for a more sustainable for-
est management [78], is where Burkina Faso is implementing its 30 million
US$ FIP investment plan [79].

• National Biodigester Project [76] - The National Biodigester Programme in
Burkina Faso is a collaboration with SNV, a the Dutch development organiza-
tion and Hivos, a Dutch Non-Governmental Organization, that helps farmers
fund and install biodigesters. There are several benefits from the initiative.
It reduces the use of firewood, which slows down deforestation, but it also
reduces polluted air from cooking with wood or charcoal. The digesters also
produces organic compost which can be used by the farmers as fertilizer [80].
The project is registered under the UNFCCC Clean Development Mechanism
(CDM) [81].

• NAMA’s SNV [76] - Burkina Faso Biomass Energy NAMA Support, a project
aiming for a more sustainable use of biomass by the use of more efficient
cookstoves. One of the main causes of deforestation is the need of wood for
fuel [82].

• Improved cook stoves SNV [76] - The SNV promote the building and use of
improved cookstoves for the production of dolo, (locally produced beer). The
new stoves reduce the consumption of firewood by 60 % [83].

• Improved cook stoves Tipaalga [76] - Livelihoods Fund provides households
with efficient cook stoves that reduces wood consumption and thus deforesta-
tion [84].

5.4.2 Adaptation strategies

The adaptation scenario, the other part of the NDC, state the aims to restore and
develop 5 Mha of degraded lands (before 2030) which corresponds to 50 % of the
country’s current area of degraded lands. According to the NDC of Burkina Faso,
this would also help in feeding an additional 6 million people [76].

The adaptation scenario is conditional and dependent on financial support. Accord-
ing to the NDC, the adaptation projects will contribute to a GHG emission reduction
of 43.7 Mt CO2 eq., which corresponds to a reduction of 37 % when compared to
BaU, for an investment cost of 5.8 billion US$.
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In 2014, a NAP was developed, a process which lets a country plan adaptation ac-
tions and implementations. For many developing countries, the adaptation is the
priority since they are already experiencing the impacts of climate change. In Burk-
ina Faso’s NAP, the sectors identified as particularly vulnerable, and thus prioritized,
were: agriculture, livestock breeding, water, forests and natural ecosystems, energy,
health, infrastructure and housing

The objectives of the adaptation measures foreseen in the country’s NAP:

• "(i) reduce the vulnerability to the impacts of climate change on the develop-
ment of adaptation and resilience capabilities [76]

• (ii) facilitate the coherent integration of adaptations to climate change in poli-
cies, programmes or activities, new or already existing, in the specific processes
of development planning and in the strategies of the relevant sectors at different
levels." [76]

In 2014, Burkina Faso developed and validated, within the National Partnership
Program for Sustainable Land Management, a Strategic Framework for Investment
in Sustainable Land Management (SFI-SLM). The vision in regard to Sustainable
Land Management (SLM), which takes the year 2025 as its projection horizon, is:

“Sustainable rural production systems which, by taking into consideration local
knowledge and know-how,

• (i) preserve the fertility of the soil,

• (ii) increase plant and animal productivity per unit of area in use and/or by
volume of water consumed,

• (iii) improve the well-being of the people living on the land and

• (iv) restore preserve the integrity and functioning of ecosystems.”

Based on the adaptation actions identified in the National Adaptation Plan in the
sectors vulnerable to climate change, national experts from different areas classified
those actions that they considered high priority in a environmental and socioeco-
nomic context. These mostly matched with those objectives and actions developed
and proposed in the SFI-SLM.

The NDC contains proposed adaptation actions for the sectors of agriculture, water
management, animal husbandry, biomass energy, forests and land use changes in
general (AFOLU). There are also adaptation actions in the sectors housing and
urban development, health and management of extreme climatic events.

Many actions in the adaptation component consists of projects whose objective is
not mainly GHG emission reduction, but the improvement of environmental services
such as food security, water and soil conservation, sustainable agriculture, etc. These
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projects might result in reductions of GHGs as well, in the long term.

Examples of adaptation projects mentioned in the NDC are restoring and maintain-
ing the fertility for 1.5 Mha of cropland, rehabilitating 1.1 Mha degraded land for
forest and pastoral purposes and providing 75 000 households with biodigesters.

5.5 Evaluation of feasibility

Being one of the poorest countries in the world, Burkina Faso depends on inter-
national financial assistance for the implementation of their NDC. Because of the
poverty, there is a chance that cheaper and less sustainable techniques will be used
if no financial aid can be provided. Burkina Faso is also a country where climate
change has shown its effect, where droughts and floods are not uncommon.

Improved cook stoves bring several positive benefits

In the unconditional mitigation part of the NDC, there were several projects men-
tioned about the improvement of cook stoves. Improved cook stoves provide several
benefits; the reduction of firewood that also reduces deforestation. A co-benefit of
is the reduction of health risk due to polluted air. Mitigation actions that provide
more than one positive effect could give a priority for implementation and funding.

Prediction of emissions compared to outcome of emissions

One question that rises is the gap between the BaU scenario described in the NDC
and the GHG emission data from other sources. Since BaU trend is based on
2007 and there exist newer data after 2007 illustrating the actual outcome of GHG
emissions in Burkina Faso. An comparison between the projections in the NDC
(the BaU scenario) and the actual GHG emission outcome from CAIT Climate Data
Explorer (Figure 6) shows that the predicted BaU in the NDC are much higher than
the actual emission outcome. In the NDC, the predicted GHG emission in 2015 is
71.4 Mt CO2 eq., but according to data from CAIT the GHG emissions in 2014 was
32.6 Mt CO2 eq. The actual increase in GHG emissions according to the CAIT data
does not match the predictions in the NDC, and if the same trend continues there
will be a substantial difference between the predicted BaU scenario in the NDC and
actual GHG emissions in Burkina Faso. The stated GHG emission reductions in the
NDC are based on a percentage of GHG emissions from the BaU scenario, which
means that the amount of GHG emission reductions will decrease with the BaU.
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The need of financial support

The combined cost of all actions and projects suggested in Burkina Faso’s NDC is
estimated to 7.8 billion US$, where 6.5 billion US$ is still lacking in order to perform
the all the named actions and projects in the NDC. Since there is a lack of funding,
many of the different plans and projects in the NDC might never be accomplished.

The NDC states the need for financial support, and is also quite specific in the
details of financial requirement. However, it is hard to find any viable sources on
the financial details, since the NDC document only references to the author of the
NDC. An additional difficulty in analyzing the NDC was that the description of
the projects were not always clear, making it difficult to find additional information
about the projects.
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6 Guyana

Guyana, officially the Co-operative republic of Guyana, is located by the northern
coast of South America, north of Brazil. The majority of the population of
738 000 people resides along the narrow coastline, where most of the agriculture
is concentrated. The interior is largely dominated by rainforest and populated by
indigenous (Amerindian) people and other minor settlements [85].

Guyana provides an example of a nation with high forest cover, a low historical
deforestation rate and a high share of climate work within the AFOLU sector. Other
interesting aspects are that Guyana has built the NDC on a previously existing low
carbon development strategy and is highly reliant on external support. Together,
these circumstances make Guyana a relevant party to study within the scope of this
report.

6.1 Land use in Guyana

The AFOLU sector covers a large share of the total land area, see Table 11. With
84 % of its total land area covered by rainforest, Guyana has one of the highest
percentages of rainforest covers in the world [86]. Guyana has a history of low
deforestation; during the period 1990-2000 the deforestation rate was approximately
0.01 % per year and during the period 2001-2013 it varied between a lower value
at 0.02 % in 2006-2009 and a peak at 0.08 % in 2012, as reported by the Guyana
Forestry Commission [87].

Table 11: Land cover and use in Guyana 2015. From [88]

Area [Mha] Area [%]
Land area 19.7 100
Forest 16.5 84.0
Agriculture 1.7 8.5
Other 1.5 7.5

Agricultural practices in Guyana covers approximately 8.5 % of the total land area
(see Table 11) where most of the area consists of permanent meadows and pastures,
followed by arable land and a small share of permanent crops [88]. The coastal
location of large parts of the agricultural activities makes the sector vulnerable to
extreme climate events such as floods and rising sea levels [89].

Forestry and agriculture are both important industrial sectors. Another important
sector is mining of, for example, gold and bauxite; during 2017 more than half of
Guyana’s national income from exports came from raw gold [90]. However, this is
also one of the major driving forces for deforestation, small scale gold mining was
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the reason for 89 % of recorded deforestation during the three years prior to the
publication of the NDC [89].

6.2 GHG data and land use emissions

The GHG inventory data for Guyana from the UNFCCC [55] show values for each
year during the period 1990-2004 and are shown in Figure 8. The net total GHG
emissions excluding LUCF increased from 2.7 Mt CO2 eq. in 1990 to 3.1 Mt CO2
eq. in 2004. The net total GHG emissions including LUCF was -57.9 Mt CO2 eq. in
1990 and -51.6 Mt CO2 eq. in 2004. From this data it is apparent that the AFOLU
sector has a massive impact on Guyana’s total net emissions, making Guyana a net
carbon sink because of carbon sequestration by the high amount of rainforest in the
nation. Although UNFCCC’s data ends in 2004, it still visualizes the historical net
emission trend in Guyana and how AFOLU influences the net emissions.

Figure 8: Net emissions in Mt CO2 eq. by sector in Guyana during the period
1990-2004. From [55].

The GHG emissions during 1990-2014 based on data from the CAIT Climate Data
Explorer, provided by the WRI [91] are presented in Figure 9. Note that the data
differs significantly from the UNFCCC data, depending on the different methodolo-
gies used. The WRI states that the CAIT data is not meant to replace the UNFCCC
data but rather to complement it and give a relative sense of trends over time [92].
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The data is included here in order to show emission trends for more recent years.

Figure 9 illustrates that the AFOLU sector is responsible for the major share of
the GHG emissions. It can also be seen that total emissions have been increasing
during the later years, mainly driven by an increase in the LUCF sector which is
responsible for the majority of emission. This also helps visualize the role of emis-
sions from forests that is "concealed" by the different methodology when calculating
sequestration in the UNFCCC data.

Figure 9: Emissions in MtCO2 eq. by sector in Guyana during the period 1990-
2014. From [91].

As can be seen in Table 12, the AFOLU sector, which is the LUCF and agriculture
sectors combined, contribute to approximately 91.2 % of the total GHG emissions
during the latest available year (2014) which shows the importance of AFOLU in
Guyana’s total emissions.

Table 12: Share of GHG emissions by sector in Guyana during 2014, the most
recent year shown in Figure 9. From [91]

Sector Gross Emissions (2014)
[Mt CO2 eq.] [%]

LUCF 20.50 82.1
Agriculture 2.28 9.1
Energy 2.04 8.2
Waste 0.12 0.5
Industrial Processes 0.03 0.1
Total Gross GHG Emissions 24.97 100
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6.3 The NDC of Guyana

This section will first give an overview of the NDC of Guyana and present included
strategies connecting to AFOLU divided between mitigation and adaptation and
classed as unconditional and conditional respectively. Relevant national policies
that connect to the NDC will be described later in section 6.4.

Guyana’s NDC focuses on mitigation in the forest and energy sectors and is divided
into unconditional and conditional contributions, it also includes an appendix where
adaptation measures are presented. Guyana states in the NDC that the agricultural
sector is a considerable source of GHGs such as methane and nitrous oxide that
should be included on a global scale, however agriculture is only treated as an
adaptation measure in the NDC because of its small scale and its vulnerability to a
rising sea level [89]. The only GHG considered is CO2 and the time frame is up to
2025 [89].

One message that is put forward is that Guyana is willing to continue sustainable
forest management but in turn requires financial support from the international com-
munity [89]. A payment-for-performance forest conservation agreement with Nor-
way has helped finance the Low Carbon Development Strategy (LCDS), a REDD+
model that relies on Guyana’s forest Measurement, Reporting and Verification Sys-
tems (MRVS). The goal of the MRVS is to make it possible to verifiably measure
changes in forest cover and resulting emissions [93]. The NDC will build on these
previous achievements to move towards an overall goal of a green economy [89].

The implementation of measures in the NDC rests on the assumption that Guyana
will receive external financial support. It is assumed that Guyana and Norway will
extend their bilateral agreement, that the Green Climate fund will be operational in
2016, that small islands and coastal low-lying developing states such as Guyana will
receives special consideration regarding financing and that the REDD+ programme
will be resourced in a sufficient manner [89].

6.3.1 Mitigation strategies

The mitigation efforts in the NDC of Guyana focuses on the forestry sector (including
mining) and the energy sector.

Unconditional Contributions in Forestry

• Continue and improve ongoing work to implement sustainable forest manage-
ment and keep illegal logging below 2 % of production by ensuring compliance
with codes of practice in the timber industry and maintaining a high level of
timber legality by monitoring [89].

• Finalize and implement the Voluntary Partnership Agreement (VPA) under
the EU-FLEGT which is an initiative that aims to promote low deforestation
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by sustainable governance and promoting trade in legally produced timber
[94]. The VPA will provide independent accreditation of forest legality and
management practices in the timber industry [89].

• Improve added-value activities locally to assist in creating higher potential
for carbon storage in long-use wood products which could potentially reduce
the pressure on forest resources as derivation of a higher value may result in
reduced harvest levels [89].

• Increase support for indigenous communities, who traditionally use the land
in a sustainable way [89].

Conditional Contributions in Forestry

The overall conditional emission goal is to continue to avoid emissions from defor-
estation in the amount of 48.7 Mt CO2 eq. annually [89]. This value was chosen
because it was the proposed reference level in the Guyana-Norway REDD+ agree-
ment, it is calculated based on forest carbon stocks and corresponds to a rate of
forest carbon stock loss of 0.25 % [95].

• The Emission Reduction Programme for Forests, which focuses on the
mining and timber industries and includes:

– Conservation of an additional 2 Mha through several area-based measures
[89].

– Timber Industry

∗ Use of Reduced Impact Logging, this will reduce collateral damage
from tree-felling and skid trails and could reduce annual emissions
by 0.43 Mt CO2 [89].

∗ In the process of reviewing compliance of “significant timber con-
cession agreements” to make sure that they meet agreed targets. A
wider review to determine the most optimal use of these lands will
be performed [89].

– Mining Industry

∗ Implement mineral mapping in mining districts in order to identify
economically exploitable resources. This will reduce deforestation by
avoiding clearing of forest on land that contain only marginal mineral
deposits [89].

∗ Implement awareness and incentive programmes to improve efficiency
of technologies and practices in mining. For example improving of low
recovery rates would make reprocessing of mining sites unnecessary
and facilitate reforestation and recovery of sites [89].
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∗ Implement policies to institute mandatory, nationwide land reclama-
tion and reforestation of mined areas [89].

• Forest governance, with enough resources Guyana can build capacity to meet
other trade and supply conditions than the EU-FLEGT [89].

• An advanced MRVS has already been developed within the REDD+ agreement
where it is an important tool in reporting forest carbon emissions. With
enough resources, Guyana will maintain and complete this system [89].

Energy

The energy sector is not the main focus of this report but is in some aspects inter-
linked with the AFOLU sector, for that reason a short summary of relevant strategies
in energy is included.

Unconditional contributions in energy include expansion of renewable energy sup-
plies such as biomass, wind, solar and hydropower [89]. This could have an impact
on the AFOLU sector, depending on how much land is needed for energy purposes.
Another strategy is governmental encouragement of bio-digesters in agricultural ar-
eas which will reduce waste, produce biogas and provide household cooking means
and thus provides an example of multifunctional land use in agricultural areas [89].

Under conditional contributions the overall goal is to develop a 100 % renewable
power supply by 2025, assessments will be performed to determine the most effective
way of doing this [89], but a further analysis of this is outside the scope of this report.

6.3.2 Adaptation strategies

In the NDC, Guyana lists the adaptation measures in an appendix. Some uncon-
ditional contributions will be made but a full implementation of the conditional
contributions would require substantial financial assistance.

Unconditional Contributions in Adaptation

Climate change considerations will be mainstreamed in all sectors of national devel-
opment. Work on integrated water management infrastructure will continue. New
agricultural techniques will be introduced. At the time of the creation of the NDC,
the government was in the process of creating a Climate Resilience Strategy and
Action Plan (CRSAP) with the objective to provide a framework for adaptation
and resilience building [89]. A draft of the CRSAP has since been published in 2015
[96].

Conditional Contributions in Adaptation

If enough support is provided, the measures in the CRSAP will be implemented.
Environmental and sustainability awareness programs will be implemented at all
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levels of society. Especially relevant for the AFOLU sector are mangrove restoration
and development of new crops better suited for a changing climate by being flood,
drought and disease resistant. Other strategies that may connect to land use are
adaptation in the hinterland as well as upgrading infrastructure against flooding
[89].

It is estimated that the total cost of implementation for the conditional contributions
in adaptation will be 1.6 billion US$ during the period that is covered by the NDC,
which is up to 2025 [89].

6.4 Summary of national policies and documents

The NDC of Guyana builds on the previously existing Low Carbon Development
Strategy (LCDS). Both the LCDS and the NDC itself also relies on external fi-
nancial support, like a bilateral agreement between Guyana and Norway. Both the
Guyana-Norway agreement and the LCDS will be described in sections 6.4.1 and
6.4.2 respectively. The agricultural policy will be briefly described in section 6.4.3
to give an overview of its role in Guyanese development.

6.4.1 The Guyana–Norway Agreement

An important source of funding for Guyana’s climate policies and strategies is a
bilateral agreement with Norway. In 2009 the two parties signed a Memorandum of
Understanding and a Joint Concept Note. The Guyana REDD+ Investment Fund
was created with the World Bank as the trustee and a steering committee with
representatives from both countries as well as external observers [97].

In an article by Angelsen [97], two major reasons behind Norway’s decision to estab-
lish an agreement with Guyana are stated. One reason was that Norway looked to
diversify its country support portfolio and Guyana represented one of several high-
forest low-development countries, and measures had to be taken in order to prevent
an increased deforestation rate in Guyana. A second reason was that Guyana ex-
pressed political willingness to become a model for a new mechanism for these types
of countries [97].

As stated above, Guyana has historically had a low deforestation rate but this
had the potential to change when the government launched the LCDS in 2009.
As a part of this strategy, assessments done by McKinsey & Company showed a
scenario involving a large expansion of the agricultural sector that would result in
an increased deforestation rate, to 4.2 % per year [98].

Guyana expressed in a report [99] that much of the world’s deforestation is driven
by commercial activities such as producing timber or clearing land for other more
profitable uses. On the other hand, the world economy does not make it as profitable
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to conserve forests, even though that is more sustainable from an environmental
point of view. They also highlighted that one problem with the REDD mechanism
was that if the baseline for payments to a party were based on historical deforestation
levels, countries with historically high deforestation levels would be favored over
those with historically low levels such as Guyana [99].

Furthermore, Guyana stated that they faced a choice of national development. If
the nation’s rainforests were to be conserved, Guyana required external financial
support that, at the minimum, had to correspond to the economic value of pursuing
deforestation and related activities such as agriculture and mining [99].

6.4.2 Low Carbon Development Strategy

The Low Carbon Development Strategy (LCDS) is a national strategy that was
launched in 2009 and followed by an updated version in 2013. The main purpose of
the strategy is to achieve two major goals. The first goal is the transformation of
the economy of Guyana to deliver greater economic and social development for its
people by following a low carbon development path. The second goal is to provide
a model for the world on how climate change can be addressed through low carbon
development in developing countries, if the international community provides enough
action, particularly regarding REDD+[100].

In the version from 2009 the strategy involved eight prioritized areas of low carbon
development, and in 2013 five more were added [100]. They concern many different
areas and not just the AFOLU sector. Some of the measures and priorities in the
strategy are also included in the NDC while others are not.

Several priorities concern the indigenous Amerindian population and their land
which is also included in the NDC. Another priority is to support low carbon orga-
nizations and sectors where examples include more sustainable forest and mining,
sectors that play a significant role in the NDC [100]. The priority Renewable Energy
in the LCDS is mirrored by the focus on energy in the NDC. Both the LCDS and
the NDC includes adaptation measures such as protection against flooding. It is
also stated in the LCDS that a Climate Resilience Strategy will be created which is
also the case in the NDC, where creation of such a strategy is also mentioned [100].

Finally the LCDS include the priority "MRVS and other supporting tasks" which
include, for example, the EU-FLEGT initiative and the REDD+ MRVS that will
verify the viability of the LCDS [100]. These strategies are also important parts of
the NDC.

In summary, some aspects of the LCDS are more highlighted and play a larger role
in the NDC while others are not mentioned at all. However several priorities are
common in both policy documents and at least some parts of the LCDS seems to be
well integrated in the NDC. Furthermore it is stated in the NDC that it will build
on the LCDS to achieve a green economy.
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6.4.3 Agricultural Policy

The current agricultural policy in Guyana is presented in the report Agriculture
- Our Vehicle for Sustained Economic Social Prosperity: A National Strategy for
Agriculture in Guyana 2013 - 2020, issued by the Ministry of Agriculture [101].
This policy builds on several other policies and strategy documents, the LCDS for
example, and has the overall goal to end hunger and eliminate poverty by 2025. More
specifically, the policy aims to provide food security for Guyana’s own population
but also states that agriculture will play an important part in making Guyana a
high middle-income country by 2025 [101].

In the policy document it is stated that agriculture is central to food security, eco-
nomic growth and environmental sustainability. This vision include 25 prioritized
areas where several aspects of development of the agriculture sector are presented.
Examples include improved crop and livestock varieties, better and cheaper fertiliz-
ers, more effective financial arrangements, improved availability and access to land
by road, enhanced weather-related disaster management [101].

As stated above, agriculture is only treated within the adaptation strategies in the
NDC. The adaptation actions that do concern agriculture, such as more resistant
crops, fit well into this policy. It is worth noting that if the agriculture would actually
increase significantly it could be a driver for deforestation and have consequences for
the forest land use in the NDC. Also, the fact that agriculture is not included in the
NDC mitigation measures may allow the sector to expand more freely. Although
one should note that sustainability still plays an important part in this agricultural
policy and that it is stated that forestry is taken into account.

6.5 Evaluation of feasibility

The NDC of Guyana seems to be quite well-integrated with the course of national
development, at least within the sectors that are included in the NDC. It also builds
on the LCDS that aims to influence both society and economy. A significant share
of the NDC strategies fall within the AFOLU sector because of the large focus on
forests and forest management.

Included sectors

The focus of the NDC are the sectors forestry (including mining) and energy. The
choice to focus on forests and mining seems relevant, considering that they produce
a significant share of the total GHG emissions. Considering the minimal share of
GHG emissions that sectors such as waste and industrial processes cause (see Figure
9), it seems fair to exclude them from the NDC. One could argue that agriculture,
that causes about 9 % of total GHG emissions, should be included in mitigation and
not just in adaptation. At the same time, the choice to not include agriculture is
motivated by its small scale, vulnerability and importance to food security [89]. The
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decision to not include agriculture may fit well into the agricultural plan that has
the aim to achieve food security and make Guyana a middle-income country, since
it allows the sector to grow freely without any environmental goal to consider, at
least not within the NDC. Some parts of the adaptation, especially resistant crops,
are important in both the NDC adaptation and the agricultural policy.

Forest monitoring supports other strategies

Regarding specific strategies it is sometimes difficult to assess what has presently
been implemented and a full survey of this should perhaps be done in the final stage
of the NDC time frame. Within forestry, the overall conditional GHG target 48.7 Mt
CO2 eq., corresponding to 0.25 % carbon loss is already completed due to Guyana’s
low deforestation, the goal is rather to continue the trend. Due to Guyana’s presently
low deforestation, it looks like this goal will continue to be fulfilled.

The MRVS continues to be developed and the Guyana Forestry Commission has
regularly published MRVS interim measures reports [93] were the forest situation
in Guyana is assessed relative to REDD+ indicators. In the latest report which
describes the period up to December 2016, it is shown that the deforestation rates
are gradually decreasing from the peak in 2012 [93]. The share of deforestation
caused by mining is also reported to have decreased from 85 % in 2014 to 74 %
in 2015-2016 [93]. Values for later years may be needed in order to verify if this
is a continuing trend or depends on fluctuations. Full data is not yet available for
all indicators, the legally harvested volume of timber are for example lacking “hard
data” [93].

The MRVS and forest governance will allow increased quality and precision in mon-
itoring of forests and a completion of these strategies would probably help control
the status and implementation of several other strategies such as the Emission Re-
duction Programme for Forests. In summary, focus on these strategies could pay off
by facilitate implementation of others and should therefore be a priority.

A Low Carbon Model?

Positive side-effects that may arise from the implementations of the NDC are mainly
a continued economic growth while at the same time a transition towards a green
economy would be taking place. Maintaining a low deforestation rate will mean
continued funds through the REDD+ agreement. Another positive effect could be to
serve as a model for a REDD+ mechanism for other High Forest Low Deforestation
countries, something that is brought up in the LCDS, the Guyana-Norway agreement
and the NDC.

The main hindrance for implementations of the strategies in the NDC seems to
be financing. It is explicitly stated that the strategies rely on external financing.
If external financing were to cease, Guyana might be forced to transition to an
even more expansive agricultural policy that could lead to increased deforestation,
something that they have stated that the present agricultural policy will not do.
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7 India

India is a big country regarding many factors; population, emissions, size, languages,
religions and social status, only to mention a few. With 17.8 % of the world’s
population (2016) [102] and 6.8 % of the world’s total GHG emissions (2015) [103],
it makes India the second most populated country and the fourth largest emitter -
behind China, USA and the EU.

The size of the nation is cause of diversity in the matter of nature regions, which
means that the climate and temperature differs across the country. In general, it is a
monsoon climate with variability of rains between years, which affect the agricultural
system and creates uncertainties of yields [104].

India consists of 29 states with a considerable amount of power over their own
matters [104]. It is a federal republic with multiple parties governing, and with
legislation determined by two houses - Council of States and House of the People
[104]. It is one of the poorest countries in the world, but due to the technology
boom, India has had a big annual growth since the late 20th century [104].

India’s NDC [105] is interesting for this thesis since a large part of the nation’s
strategies to reduce GHG emissions depend on an afforestation and restoration pro-
gram called Green India Mission (GIM). Other aspects to why it is interesting to
investigate India is the size of the country, the population and the emissions.

7.1 Land use in India

The share of forest and agriculture area compared to the total land area of India is
presented in Table 13.

Table 13: Land cover and use in India 2015. From [106].

Area [Mha] Area [%]
Total land 297.7 100
Forest 70.7 23.7
Agriculture 179.7 60.4
Other 46.9 15.9

A large share of the Indian population is dependent on agriculture for their income -
somewhere between one half and two thirds [104][105] - so naturally a large propor-
tion of the land is dedicated to farming and livestock. About one fifth of the GDP
comes from the agriculture sector [104]. India hosts the largest bovine population
in the world, even though most people do not eat meat because of religious reasons
[104].
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As introduced in the previous section, the agricultural sector is widely dependant
on the monsoon rains [104]. The crop yields between years differ a lot since the
rainfalls have variability both in intensity and occurrence in time [104]. In parts of
the country where the annual rainfall exceeds 1 500 mm, two crops can be grown
per year without irrigation which means that the areas can support high density
of inhabitants [104]. The areas that are too dry to cultivate without irrigation are
used as pastureland in many cases [104].

Amount of forest area over time is presented in Figure 10. It is clear that the total
forest area increases from year to year, even though the last figures from The World
Bank are from 2016. In a report from the Indian Government from 2017, the total
area is 70.8 Mha [107] which is an increase with 0.2 % from 2016 [108]. It might be
that the official numbers on forest area are deceptive since the forest accounted for
mostly include scrub forest [104], but since the official numbers are the ones that
the Indian government uses for their strategies and for reference, that is what is
presented in the report.

Figure 10: Forest area in India over time. From [108].

The type of forest in different areas, as well as the biodiversity, depend on the amount
of rainfall [104]. Because of the isolation of species in various geographical areas,
there are a lot of endemic species present in the Indian forests [104]. The forest
areas are in many cases used for purposes such as grazing, hunting and gathering
of firewood and forest products [104] which makes them multifunctional. The forest
could also be used for commercial forestry and for shifting cultivation, which is
illegal but still occurs [104].
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7.2 GHG data and land use emissions

The nation’s total emissions are growing but net emissions are lower because of the
carbon sequestration in forests. The level of emissions from agriculture is almost
the same over the measured years which is noteworthy since the population have
grown with 30.6 % from 1994 to 2010 [102]. One reason for this is the increasing use
of fertilizers and hybrids of seeds that both give higher yields [104]. The emissions
from LUCF and agriculture, namely the emissions from AFOLU, contributed to 7.4
% of the total net emissions in 2010 according to the UNFCCC [55]. In Figure
11, the GHG emissions trends in different sectors over the time period 1990-2014 is
shown, with data from CAIT Climate Data Explorer.

Figure 11: GHG emissions from different sectors over time in India. All data in
Mt CO2 eq. From [109].

Worth noting in Figure 11 is that the GHG emissions from the energy sector has
increased approximately 3.5 times while the emissions from the agriculture sector
remain at almost the same level (as previously discussed). The distribution of GHG
emissions from different sectors in 2014 is shown in Figure 12.
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Figure 12: Distributions of GHG emissions from different sectors in India 2014.
From [109].

The largest emitting sector is by far the energy sector, with 68 % of the total
emissions in 2014 [109]. About 18 % of the energy use came from biomass in 2015
[105]. The AFOLU sector (LUCF and agriculture) contributed with 23 % in 2014
[109], which differs a lot from the UNFCCC figure (7.4 % in 2010 [55]). The numbers
deviate so much because CAIT Climate Data Explorer and the UNFCCC estimate
emissions in different ways. The important thing to keep in mind is that the AFOLU
sector is a relatively small emitter in India, compared to the energy sector.

7.3 The NDC of India

The NDC communicates the desire for India to achieve better living standards for
its population, and at the same time contribute to the world’s joint actions against
climate change [105]. The Indian Prime Minister, Narendra Modi, stresses that
the world should talk about climate justice instead of climate change, since the
latter gives the perception that the goal is to secure the comfortable lifestyles of the
western world, but the term climate justice highlights the need to resolve security
from future natural disasters for the poor [105].

India presents the Intended Nationally Determined Contribution as eight points,
with the overall goal to achieve an emission intensity reduction of 33-35 %
of its GDP by 2030 [105]. The targets in the AFOLU sector are presented below.

• Around 40 % cumulative installed electric power from non-fossil fuel based
resources by 2030 [105].

• Additional carbon sink of 2 500-3 000 Mt CO2 eq. by 2030 [105].

• Invest in development programs in agriculture, Himalayan region and coastal
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regions to better adapt to climate change [105].

India also has a voluntary goal to achieve an emissions intensity reduction
of 20-25 % of its GDP by 2020 [105]. The voluntary goal is unconditional and
the overall goal and the bullet points are conditional. The NDC states that no
mitigation actions in any specific sector are binding [105].

The NDC has goals for specific types of renewable energies that will help India to
achieve 40 % electric power from non-fossil based resources by 2030. The only goal
that is relevant for AFOLU is that India aims to increase the installed biomass
capacity from 4.4 GW (2015) to 10 GW (2022) [105].

The additional carbon sink relies heavily on Green India Mission (GIM), but also
efforts such as National Agroforestry Policy (NAP), National Afforestation Pro-
gramme, REDD+ and Joint Forest Management (JFM) [105]. About 6 billion US$
will be transmitted from government to states through Compensatory Afforestation
[105].

The actions proposed in the agriculture sector are mainly adaptation strategies,
but there are no measurable targets linked to them. The upcoming sections will
therefore not primarily focus on the agriculture sector.

Estimates in the NDC show that India needs approximately 206 billion US$ for
adaptation actions and 834 billion US $ for mitigation actions [105]. They further
estimate that the whole cost of India’s climate change actions is at least 2.5 trillion
US$ from 2005 to 2030 [105]. It is not specified how much funding is needed to
finance any specific goal.

7.3.1 Mitigation strategies

The mitigation strategies in the AFOLU sector in India’s NDC include the following
points:

• Promote to use biomass energy more clean and efficient, and generate electric-
ity based on biomass [105].

• Eventually put 33 % of the geographical area under forest cover [105].

• Increase forest cover with 5 Mha and improve quality of forest cover on addi-
tionally 5 Mha, and thereby enhance carbon sequestration with about 100 Mt
CO2 eq. per year, up to 2030 [105].

• Implement "Green Highways" by planting a 140 000 km long tree-line along
national highways [105].

These strategies will be implemented conditionally, so India has need for funding
from developed countries to carry through with the actions. It is unclear from the
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NDC how much funding is needed for these measures alone. The Indian government
will transfer about 174 US$ per ha and year to states for afforestation. The NDC
communicates that India will achieve the goals with "full implementation of Green
India Mission another programmes of afforestation" [105], which covers all but the
first points in the list.

To put 33 % of the geographical area under forest cover will require India to expand
the cover from 70.8 Mha (2017) [107] to 98.2 Mha, which is an expansion of 38.7 %.
To increase the forest cover with 5 Mha until 2030 from the area in 2010 (69.8 Mha
[108]), which is the starting year of the GIM [110], would be an increase of 7.2 %.

7.3.2 Adaptation strategies

The adaptation strategies regarding AFOLU in the NDC are mostly affecting the
agriculture sector. Both strategies that are presented below contain typical multi-
functional properties. It is unclear how to determine when the goals are satisfied,
and to what extent.

One strategy that is mentioned is to use modified crops that have higher potential to
fixate CO2 while at the same time consume less water and are more climate resilient
[105]. It is part of the National Mission on Sustainable Agriculture [105].

Another presented strategy originates from the National Agroforestry Policy. It
means to integrate tree plantation with crops and livestock, with the aim to protect
and stabilize ecosystems. While at the same time promote crops and farming sys-
tems with more resilient properties, this will minimize risk during extreme weather
conditions that are amplified by climate change [105].

7.4 Summary of national policies and documents

India has a number of strategies in order to combat environmental change and the
following sections will sum up relevant policy documents and programs for AFOLU.
The legislated policies originate from the National Environment Policy (NEP) of In-
dia from 2006 which in turn originate from two articles in the Constitution, following
below, which commits to create conditions for a clean environment [111]:

Article 48-A: “The state shall endeavor to protect and improve the environment and
to safeguard the forests and wild life of the country.” [112]

Article 51-A (g): “It shall be duty of every citizen of India to protect and improve
the natural environment including forests, lakes, rivers and wild life and to have
compassion for living creatures.” [112]
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7.4.1 Joint Forest Management

The Joint Forest Management (JFM) was first formulated in the National Forest
Policy 1988 and the guidelines were latest reformulated in 2000 [113]. The idea of
JFM is that local communities and the government will work together to protect
forests from different kind of degradation, both induced by human and environmen-
tal factors, and as reward, they receive non-timber forest products [113]. Originally,
the focus was to build up degraded forests by local development and afforestation
but it has expanded to include resource planning and management for healthy forests
[113].

7.4.2 National Action Plan on Climate Change

The National Action Plan on Climate Change (NAPCC), stretching between 2008
and 2017, consists of eight National Missions. The missions relevant specifically for
AFOLU are National Mission for Sustaining the Himalayan Ecosystem, National
Mission for a "Green India" and National Mission for Sustainable Agriculture [114].
One important factor to be able to complete the missions was to raise the public
awareness and their support [114].

The most interesting mission for this report, is the National Mission for a Green
India which also goes under the name Green India Mission and still is running even
though the NAPCC has run out. It strives to enhance ecosystem services provided
by forests, such as carbon sequestration [114]. This mission aims to afforest 6 Mha
of degraded forest land, to put 33 % of the land area under forest or tree cover, and
is managed by JFM Committees and the Departments of Forests in the governments
in the states [114].

7.4.3 Green India Mission

The Greening India Mission (GIM) is a mission which aims to enhance ecosystem
services of forests and other ecosystems, and at the same time enhance its provi-
sioning services for local communities [110]. The GIM also strives towards enhanced
hydrological services and biodiversity [110]. The ecosystem service that is most in-
teresting for this report is carbon sequestration, since one of the goals in India’s
NDC is to create an additional carbon sink of 2 500-3 000 Mt CO2 eq. until 2030
[105]. The outputs of a fully implemented GIM are described in Table 14.
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Table 14: Descriptions of GIM targets and the area affected in Mha. From [110].

Area [Mha] Description of target
2.0 Increase cover and density of moderately dense forest

4.0 Regenerate/afforest and further sustainable management
of degraded forest

0.10 Restore/establish mangroves
0.10 Enhance conservation status of wetlands

0.20 Forest cover of urban/peri-urban forest lands and
institutional lands

1.50 Bring degraded agricultural lands and fallows under
agro-forestry

0.10 Secure corridor areas critical to wildlife migration

In addition to the targets in Table 14, 10 million households will begin to use de-
vices for cooking that are more fuel-wood efficient, and communities dependant on
biomass and non-timber forest products will be enhanced to reduce vulnerability
[110].

There are some challenges with the implementation of the GIM. The mission aims
to enhance carbon sequestration, while at the same time it is important to not affect
food security and livestock grazing, to meet the population’s needs for biomass, and
to conserve biodiversity [110]. It also is a problem that there are specific details
only for the carbon sequestration strategies and that there are no measures to know
if the objectives are met [110].

The GIM that has been presented in this section will run until 2020 [110], but
according to Prof. Ravindrath, who has been researching and working with forest
related issues in India for many years, the mission will continue to run until 2030
[115].

7.4.4 National Agroforestry Policy

The National Agroforestry Policy that was launched in 2014 aims to help achieving
the government goal to put 33 % of Indian lands under forest or tree cover, by
expanding the use of agroforestry [116]. The objectives of the policy are shortly
summarized in the list below:

• Improve life quality for people in rural households by integrating afforestation
with crops and livestock [116].

• Reducing risks associated with climate change by promoting resilient crops
and farming systems [116].

• Meet the needs of wood based industry and reduce import of wood products
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[116].

• Decrease the pressure of forests by increasing the availability of products from
agro-forests [116].

The National Agroforestry Policy is entirely built on the idea of multifunctional
land use. The financing will consist of Rs 4000-5000 crores annually from programs
running in agriculture and forest departments, corresponding to approximately US$
615-769 million [116].

One problem with this policy is that there is no number of how much agro-forestry
contributes to the GDP. This makes is hard to estimate how much will be needed
for funding and how big the economical gains will be [116]. The uncertainties affect
both the individual farmers intent to invest in trees and the states intents to plan
and implement the policy [116]. There is ongoing research on the area [116].

7.4.5 REDD+ in India

Both GIM and the National Agroforestry policy have potential to receive fund-
ing through the REDD+ programme [117]. There are areas which India needs to
consider in order to be successful in implementing REDD+ mostly including man-
agement of forests by the local communities [117].

7.5 Evaluation of feasibility

The goals and strategies in India’s NDC are very well integrated with already existing
documents and policies. In fact, all mitigation goals in the AFOLU sector are covered
by the NAPCC, GIM and the National Agroforestry Policy and the adaptation
strategies are covered by the NAPCC and the National Agroforestry Policy.

Achieving the dream scenario

How would India’s GHG emissions be affected if the NDC targets are reached in
2030? It is assumed that a baseline for the GHG emissions 2030 is the Business as
usual-line in Figure 13, which is 4 500 Gt CO2 eq.
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Figure 13: Forecast of India’s GHG emissions The dots represents the conditional
and unconditional pledges India made in the NDC. From [66]. Used with permission.

Increase in non-fossil based energy

If 40 % of India’s energy comes from non-fossil based sources in 2030, it would mean
that 1 224 Mt CO2 eq. of the total 4 500 Mt CO2 eq. come from greener alternatives
than they do today. The assumption that the distribution of emissions from different
sectors is the same as in 2014, see Figure 12, with 68 % from the energy sector, leads
to the conclusion that 27.2 % of the emissions would have non-fossil based origins
instead of fossil based ones 2030. Since this report does not focus on the energy
sector, it is impossible to say if this is actually obtainable.

Additional carbon sink through forests

An additional carbon sink of 2 500-3 000 Mt CO2 eq. by 2030 would decrease
India’s total net GHG emissions substantially. The emission level in 2030 would be
somewhere between 2 000 and 1 500 Mt CO2 eq., which is 56-67 % lower than the
BaU emissions in Figure 13.

According to the NDC, the expectation of the increase and improved quality of
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forest and tree cover is that approximately 100 Mt CO2 eq. will be fixated in trees
annually. From 2015 to 2030, it adds up to 1 500 Mt and it will be achieved through
afforestation of 5 Mha and quality improvement of additionally 5 Mha. Between
2000 and 2016, the forest cover increased with 5.3 Mha, shown in Figure 10, so
an increase of forest cover by 5 Mha between 2015 and 2030 could be possible to
achieve. From the start of the mission 2010 up until 2016, the forest area had only
grown with 0.9 Mha [108]. It is unclear if it is possible to enhance the quality of
forest and tree cover to such an extent that the carbon sequestration target can be
achieved, since there are no concrete ways to actually evaluate how successful the
strategies are.

To achieve a total carbon sink of 2 500-3 000 Mt CO2 eq. by 2030, would require
an annual sink of 250-300 Mt between 2015 and 2030. India has only planned an
annual sink of 100 Mt CO2 eq., approximately one third of what is needed. That
leads to the issue of how an additional amount of 150-200 Mt CO2 eq. annually will
be fixated through carbon sequestration.

GHG emissions target depending on GDP

It is hard to evaluate the GHG reduction targets in the NDC, since they are depend-
ing on the development of India’s GDP. To make an analysis, a study which have
been modelling future scenarios [118] have been used. In a modelled BaU scenario
with 8 % growth rate, the GHG emissions in 2030 are expected to be 9 083 Mt CO2
eq., and with a modelled NDC scenario, the expectation is 8 460 Mt CO2 eq. [118].
This would mean that India easily will reach the overall goal to reduce the emission
intensity with 33-35 % if the other goals in the NDC are achieved.

Distrust in authorities and lack of funding

The NEP 2006 lifts the importance of getting the local communities involved in the
management of forests [111]. This is also one of the corner stones in JFM [113] and
one item that needs to be considered when implementing REDD+ [117]. This is
possibly an obstacle for implementation of the policies since the urban population
generally is very skeptical because of historical events, where the involvement of
the government in forest matters have been affecting people that are dependent on
forests in negative ways [119].

A fully implemented GIM will give large environmental benefits, but one obstacle
with the implementation of the mission could be that it is unclear how much the
different strategies will cost. The estimated cost of the whole mission is
Rs 46 000 crore (approximately 8.4 billion US$ with the exchange rate in January
2013 [120]) over 10 years, starting from 2012-13 [121]. In the government budget
for 2018-19, Rs 160 crore (approximately 24.9 million US$ with the exchange rate
in February 2018 [122]) is earmarked for the GIM [123]. This indicates that GIM is
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entirely dependent on external funding, since the budget only covers 0.3 % of the
total estimated cost.

High afforestation ambitions

The mitigation strategy in the NDC to put 33 % of the land area under forest cover
might be too much of a wish in a foreseeable future. The goal has been on the table
for a long time, for example it was presented in the NEP 2006 where it was supposed
to be reached in 2012 [111]. As mentioned in Section 7.3.1, Mitigation strategies, it
is an increase of 38.7 % from the forest area 2017.

The GIM aim to increase the forest and tree cover with 5 Mha might also be tough
to reach. In the first six years of the mission, the cover increased with 0.9 Mha [108],
which is 17.8 % of the goal. If the afforestation continues in the same pace, the goal
will not be reached until 2043, 13 years later than targeted.

Benefits with investments in the energy sector

Articles investigating India’s NDC put forward the energy sector as the most impor-
tant sector to invest resources in to achieve positive environmental paybacks [118]
[124]. Since the energy sector contributes with 68 % of the total GHG emissions, and
have grown almost 3.5 times in less than 20 years [109], it is reasonable to encourage
mitigation actions related to energy matters.

It could possibly be easier to get revenues on energy related investments, and there-
fore it might be more attractive for private enterprises to finance projects in the
energy sector compared to AFOLU, where investments could be compared with
charity. An obstacle for implementing the AFOLU related strategies can therefore
be that investments in the energy sector are more attractive and beneficial for GHG
emission reductions than investments in AFOLU.

Positive effects of coupling between NDC and national pro-
grammes

As described in the beginning of Section 7.5, Evaluation of feasibility, all targets
in the NDC are also targets in national programmes. This probably has positive
implications for the feasibility of India’s NDC, since the threshold to start working
with the NDC is smaller for a country with already existing frameworks than for a
country who put forward brand new strategies. According to Climate Action Tracker
(CAT), the NDC of India is compatible with the 2 °C target in the Paris Agreement
[125].
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8 Conclusion

As have been shown, AFOLU plays an important role in all the NDCs of the exam-
ined parties. The strategies and proposals often differ significantly between countries
depending on various national circumstances such as geography, financial situation
or political ideology. However, several similarities are also evident between certain
parties.

In this section, the overall conclusions of this report will be presented and discussed.

General strategies in AFOLU

In all countries but India investigated in this thesis, the AFOLU sector is the main
contributor to GHG emissions. Especially for countries covered with rainforest,
actions in the AFOLU sector are crucial if the world jointly shall reach the target
to have zero net emissions during the second half of this century.

For the South American parties, one strategy stood out as particularly important
in order to keep deforestation at a low rate and limit illegal logging, and that is is
monitoring and sustainable management of forests. The South American parties all
work with conservation and restoration to retain the rainforests. In India, the cen-
tral mitigation strategies are enhanced carbon sequestration through: afforestation,
reforestation and by increasing the quality of already existing forests, and similar
strategies can be found in Brazil’s NDC as well. The improvement of cooking stoves
in Burkina Faso is one of the primary strategies to decrease the use of firewood and
thereby deforestation. India also has a similar strategy as an integrated part of the
GIM, even though it is not the main focus.

The general effectiveness of the NDCs

Generally, the proposed measures in the parties’ NDCs would be effective in re-
ducing their GHG emissions from AFOLU if fully implemented. Most parties aim
to achieve zero net emissions from their LUCF/LULUCF sector, as well as no sig-
nificant increase in agricultural emissions. This makes AFOLU the sector where
most progress is expected to be accomplished for most parties. However, generally,
emissions from other sectors are expected to increase in the coming years, mak-
ing the IPCC 2◦C target an unlikely achievement. It is unclear if the investigated
strategies will impact other environmental issues, apart from GHG emissions from
AFOLU, since the named emissions are the only environmental issue that have been
investigated in this report.

Even though most parties press the fact that they consider their own respective NDC
unequivocally very ambitious, the joint efforts, given that all parties of the UNFCCC
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fully implement their contributions, have been deemed likely to be insufficient in
order to achieve the named 2◦C target, which can be seen in Figure 14 below.

Figure 14: The world’s joint historical emissions and a forecast of the years up
to 2030, with conditional and unconditional pledges in parties’ NDCs and how the
emissions needs to develop in order for the targets in the Paris Agreement to be
fulfilled. From [66]. Used with permission.

CAT [126] is an independent scientific analysis that quantifies and evaluates NDCs,
it then aggregates the parties’ action to a global level, determining likely temperature
increase by the end of the century. Of the NDCs evaluated in this thesis, CAT [126]
only considers India’s NDC to be compatible with the 2◦C target, while the ambition
level of Brazil’s NDC is deemed to correspond to a global warming of 2-3◦C by 2100
[68][125]. However, neither Bolivia’s, Burkina Faso’s or Guyana’s NDC have been
evaluated by CAT. The conclusion made of this is that India, for example, might be
a good role model for other countries when drafting their environmental policies.

The general feasibility of the NDCs

The parties’ chance of fulfilling their commitments at a national level is moderately
high for most of the parties, if the prerequisites of external funding are met. The
commitments in the NDCs are mostly well integrated with other national decisions,
policies, and programmes, which contributes to the feasibility. However, the fea-
sibility for some of the parties are highly subservient on the existing cooperation
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and support from other countries, but provided that this support is continued, the
national level commitments will continue to be feasible.

The parties’ motivation for fulfillment is also supported by the threats that climate
change make on the poorer parts of the parties’ populations. These are the most
exposed groups when a drought, flood, or other climatic catastrophes occur, and
most of parties state in their NDCs that this is a driving force for implementation
of the commitments.

But, in order to fulfill all of the commitments and implement the proposed strategies
in respective NDC, most of the parties evaluated in this report are heavily reliant on
external funding. This implicates that the more developed countries must contribute
when the developing countries falls short in funding, technology or other necessities.

Fairness, equity, and ambition - international cooperation as
a way forward

All of the parties evaluated in this report are developing countries, with challenges
regarding poverty eradication, infrastructure and energy access. Thus, it is evident
in the NDC documents that the parties press the issue of the fairness, equity and
ambition in regards to their respective commitments.

What seems to be a common thread among the parties evaluated in this thesis is
the argument that it is unfair that developing countries have to commit to refrain
from GHG intensive activities, that possibly could benefit their economic growth.
Especially since the biggest share of the aggregated global GHG emissions have been
caused by now developed parties, that have appropriated wealth as a result of such
GHG intensive activities. If developed countries do not take responsibility for their
historical actions, the lack of funding for the developing parties becomes the greatest
obstacle for full implementation of the commitments stated in the NDCs.

Market mechanisms such as REDD+ provides one possible solution for how devel-
oped countries can support developing countries. There are, however, contrasting
opinions regarding if REDD+ provides a solution or a problem. Bolivia opposes
REDD+ because of the market mechanism’s commodification of nature and be-
cause they regard the non-consistency with recognition of historical responsibility
as a way for developed countries to avoid their historic responsibility. Guyana on
the other hand, rely on support from the Guyana-Norway REDD+ agreement in
order to be able to implement certain strategies and hopes that it can serve as a
model for countries with high forest cover and low deforestation.

Several of the parties have similar challenges, the South American parties for ex-
ample all have goals including a decrease in deforestation of the rainforest. Simi-
lar challenges may also have similar solutions and thus, information sharing, such
as transferring of ideas and technology, could facilitate the implementation of the
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NDCs. Although the NDCs are specific for each nation, climate change is a global
problem and international cooperation could increase the feasibility of implementa-
tion of strategies and policies on a national level.
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Appendices

A Results from implementation of the NDC in
Bolivia

From [29]: In relation to forests and agriculture, actions will be promoted with a
focus on joint mitigation and adaptation to climate change and holistic development,
achieving the following results:

• Zero illegal deforestation by 2020

• Increased the surface of forested and reforested areas to 4.5 million hectares by
2030.

• Increased forest areas with integrated and sustainable community management
approaches with 16.9 million hectares in 2030, in reference to 3.1 million
hectares by 2010.

• Strengthened environmental functions (carbon capture and storage, organic
matter and soil fertility, biodiversity conservation and water availability) in
about 29 million hectares by 2030.

• Contribution to Gross Domestic Product (GDP) growth of 5.4% in 2030, boosted
by agricultural and forestry production complementary to conservation.

• Reducing extreme poverty to zero in the population dependent on forests by
2030, based on approximately 350 thousand people by 2010.

• Increase net forest cover more than 54 million hectares by 2030, compared to
the 52.5 million of 2010.

• Contributing to an increase in Gross Domestic Product (GDP) of 5.4% in
2030, furthered by agricultural and forestry production, complementing con-
servation efforts.

• Extreme poverty has been reduced to zero within the population that depends
on forests by 2030 from approximately 350 thousand people in 2010.

• Net forest coverage has increased in 2030 to more than 54 million hectares
compared to the 52.5 million in 2010.

• Joint mitigation and adaptation capacity has increased in areas covered by
forests, agricultural and forestry systems from 0.35 units in 2010 to 0.78 in
2030, as measured by the Index of Sustainable Forest Life, achieving produc-
tivity and 10 conservation systems that are both complementary and resilient.
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B The contributions mentioned in Bolivia’s NDC
related to the AFOLU sector

Following are the 22 contributions to the AFOLU sector, to be made with national
efforts. From [29]:

1. Resilience being achieved through the strengthening of environmental functions
and the productive capacities of agricultural and agroforestry systems.

2. Integrated and sustainable management of forests strengthening through the
management of timber and non-timber products in an integrated and sustain-
able manner.

3. Conservation of areas with high environmental functions.

4. Restoration and recovery of degraded soils and forests.

5. Consolidation and strengthening of regenerative capacities of forests and forest
systems.

6. Implementation of control, monitoring, and tracking systems for the appropri-
ate use of areas of forest life.

7. Actions related to supervision and control for the proper management of forests
being achieved.

8. Actions pertaining to the proper management of protected areas and forest
areas with conservation priority have being achieved.

9. Consolidation of agroforestry systems.

10. Transition to semi - intensive systems of livestock management and integrated
management of agroforestry and silviculture techniques.

11. Transition to agricultural systems with sustainable management practices.

12. Reduction of vulnerabilities in agricultural, fisheries, and agro-forestry systems
of production.

13. Sustainable use of biodiversity resources, wildlife and aquatic life for food se-
curity and sustainable industrialization.

14. Control of illegal deforestation and establishment of systems of control and
monitoring of deforestation, fires and forest fires.

15. Training in technologies adapted to climate change (local knowledge and mod-
ern technologies).
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16. Actions to reduce the vulnerability of production systems in a climate change
scenario.

17. Usage of better local adapted varieties of species suited for the climate, and
resistant to pests and diseases.

18. Measures of agricultural and livestock production insurance to include addi-
tional conservation actions, making resilient agricultural and forestry produc-
tion systems.

19. Development of research and information on alternatives for climate change
and adaptation technologies.

20. Strengthening of local capacities for adaptation to climate change.

21. Strengthening community based stewardship in forest management and farming
systems.

22. Forestation and reforestation, forest plantations, parks and urban forests.
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