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The world today is racing in the phase of the industrialization revolution where the concern is
raised in many forums about the carbon footprint due to manmade actions giving thought-
provoking highlight of actions towards energy usages and consequences to the environment.
Strong linkage exists between energy and environments having direct relevance to the country's
GDP. Countries are considering policies and strategies towards reducing Greenhouse Gas
(GHG) emissions. Carbon dioxide (COz) is prime GHG that are released due to human activities.
The developing countries are facing stiff challenges to balance their economic development and
their dependency on the usage of energies. The study aimed to find out the cases of Bhutan with
a target to understand the key actions that the country has been taking especially through policy
interventions. The method used in this paper is a qualitative approach through collections of
secondary data through literature review and drawing the results through the evidence in the
forms of figures and tables. Results reveals that Bhutan has adopted multiple policies
interventions, strategies and timely actions for environment and climate changes in fulfilling the
‘Paris Agreement on Climate Change’. Bhutan has been instrumental in the implementations of
relevant policies/regulations which is guided by the philosophy of Gross National Happiness
(GNH) which follows the middle path of holistic socioeconomic development for economic
growth as well in-line with Sustainable Development Goals (SDGs). Bhutan proudly stands as
being the carbon-negative country where its annual consumption of CO2 is much more compared
to what it produced.

Keywords: Bhutan; Greenhouse gas (GHG); Gross national happiness (GNH); Holistic socioeconomic
development; Sustainable development goals (SDGs)

1. Introduction

global trend of GHG is becoming a concern in recent decades
with the pace of globalization and industrialization. Even

Climate change and its mitigating actions are becoming an
urgent call of time when there are noticeable impacts of
climate changes faced across the globe. One of the promising
contributors of climate change is the ‘Green House Gas
(GHG) Emissions’ from the manufacturing, production,
process and consumer sectors. The need for a standardized
method for the inventory of GHG emissions is vital and the
one developed by the GHG Protocol Initiative of the World
Resources Institute and the World Business Council for
Sustainable Development has proven to be crucial [1-2]. The

there is significant concern that needs to be addressed while
concerning GHG in the growing economy of countries within
Asia. Studies reflect that the three great countries in East
Asia, namely Japan, the Republic of Korea and the People’s
Republic of China together share 28% of global GHG
emissions approximately in 2014 [3]. The GHG emissions
are mismatched across the globe where there are
classifications of most GHG emissions emitting countries
which though in countable number but has a significant
contribution. Also, it has been found out that the majority of
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these countries whose GHG emissions are higher are least
vulnerable to negative impacts of future climate change [4].
There is a need for countries to come together to address the
issues pertaining to GHG and its implication on climate
change. This calls for the countries to have stronger and
effective climate change policies so that check and balance
can be achieved the actions targeted to combat climate
change. One of the crucial approaches for climate change
mitigation is to critically focus on the reduction of GHG
emissions. One such study reflected the optimal choice of
policy instruments and found out that it is optimal to levy tax
on both CO; and methane which is the main contributor of
GHG [5]. There has been considerable research done in terms
of relating GHG emissions and climate change to quantify
the impacts. The emissions traced to major industrial carbon
producers and their potential climate responsibilities drawn
models to quantify the contributions of historical and recent
emissions traced [6]. The Paris Agreement (Paris Climate
Agreement) has become instrumental in driving many
countries across the globe in framing and prioritizing policies
pertaining to GHG emissions (esp. COy).

There are cases where the critical analysis of GHG emissions
and economic growth nexus has been limitedly available for
sub-Saharan Africa which is most venerable to climate
change [7]. The climate risk is quite significant in the case of
Asia where the studies highlighted that South and South East
Asia are also reflected among the world’s most vulnerable
regions. Renewable energy resources for meeting power
demand and also the role of decarbonized electricity
generation is thus promising in the region [8-9]. Moreover,
the countries in Asia and also any Least Developed Countries
(LDC), Developing Countries has its stronghold in
agriculture and studies shows that emissions of GHG from
agriculture alone accounted for 10-12% global GHG
emission [10]. In terms of industries, the cement industry is
also marked as one of the significant contributors to CO;
emissions and the needs of policies [11]. The role of countries
in Asia becomes crucial in terms of having a conducive
policy that can prove instrumental in climate change
mitigation actions.

The Kingdom of Bhutan is a small and landlocked country
that is sandwiched between China and India, located in
South-East Asia with a population of 0.735 million with GDP
per Capita is US$ 2,879.07 and has a GDP growth rate of
7.99% [12]. The country based on the Himalayas range is
seeing the growing impacts of climate change. Bhutan has
38,395 km? of the land of which 70% of it is covered with
forest [13]. The country-based philosophy of Gross National
Happiness (GNH) as its guiding measure for the economic
development policy. GNH is based on four effective pillars
of which two pillars are ‘Sustainable and Equitable Socio-
economic Development” and ‘Conservation of Environment’

which are guiding principles to balance the socio-economic
development with that of the environment [14]. Indeed, GNH
is a combination of philosophy and form of governance for
RGoB that uses to guide national policymaking that has a
stronghold of Bhutanese tradition and religious belief [15].
The Constitution of Bhutan in its Article 5 under Section 3
also focuses on environment conservation and mandates that
in all times to come, the country should have at least 60% of
the total land under forest cover [16]. This has put the focus
of various relevant sectors to come up with policies,
strategies and mandates that will supplement GNH and the
Constitution of Bhutan.

The policies and constitution of Bhutan are also favorable
factors to focus more on extraction and use of hydro-power
potential for meeting domestic energy requirements and also
export to India which by 2025 can offset up to 22.4 Million
Tons of CO2 per year [17]. The Kingdom of Bhutan today
proudly stands as an environmental leader and net-carbon-
negative country primarily due to its vast landmasses (about
70% in the current situation) covered with forest.

2. Materials and Methods

This research is a qualitative approach that is based on the
literature survey banked on the secondary data that has been
collected through the research paper, policy and regulation
document and relevant stakeholders’ official website. The
findings from the relevant literature are analyzed in form of
tables and figures where necessary and the results are drawn
from the findings.

2.1. Policies and mandates

Policies play a crucial role in planning and executing actions.
Today when GHG emission, climate change and
sustainability are in forefront of thought and actions. The
term sustainability has become a universal appeal in the
current time where urgency in our efforts toward a healthy
planet should be of focus [18].

The small landlocked country Bhutan’s socio-economic
development is based on a multidimensional (holistic)
development strategy known as GNH since1970s and it is
considered important indices than GDP when comes to
measuring its progress. The philosophy happens to be a
blessing and medium of recognition for Bhutan in its recent
decades and has certainly exposed Bhutan to wider
audiences. The overview of GNH models along with its
governing four pillars and domains are as shown in the
figures below.

There is a stronghold on the preservation of the environment
and sustainable & equitable socio-economic development
which focuses on the development driven with the
implementation of these policies. The four pillars are further
supported with 9 domains where one of the domains is on the
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environment [14]. Development is a priority of any economy
including that of Bhutan where environmental impacts will
be significant. Bhutan is strongly committed to
environmental conservation with its guiding philosophy of
development and its constitution mandate, but in the

meantime need for economic development was felt.
Accordingly, Bhutan committed to follow the ‘The Middle
Path’ of development leading to sustainable development.
The typical model pertaining to Bhutan from earlier studies
is shown in the figure below.

Sustainable and Environmenta
Eqmvtab‘xe SE“W Conservation Psychological s sy, Community
economic Development Jo— Well-being Vitality
N Health dpmmme
9 Domains | === Good Govemance
]: Time Use s | Of GEOSS
\ National
Happiness o
; Education e e E cological Diversity &
e y Resilience
Preservation and
Good Govemance Promotion of Culture Cultural 9h’mit)‘ P R— sy Living Standards
Resilience
Fig. 1. The 4 Pillars (a) and 9 Domains(b) of GNH
S
u National Security
P 1959 suppression of Tibetan revolt by China
e + direct actions against Bhutan
r
S .
t Indigenous nation-building and Buddhism and Feudalism Outside
r absence of foreign domination tradit '
. as precondition for political, As R trac.hn_onal.
. social and cultural identity Bhutanese soco-economic identity
t . .
L quasifdeterminant substantivg input
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Concept GROSS NATIONAL HAPPINESS
Output Development Projects and Policies

Fig. 2. Bhutan model of development [19]

The middle path of development is a focus on holistic
socioeconomic development whereby happiness and society
are considered above all aspects of development. Whatever
socio-economic development needs to take place; it makes
no sense if there is missing societal happiness. The GNH
philosophy is one such device that focuses its approaches
towards these dimensions and prioritizes GNH

methodologies in addressing the issues of check and balance
in terms of development and societal happiness. The
integration of GNH and its societal happiness models which
address the issues of needs, holistic development, responsible
use of resources, equitability and sustainable society, and
happiness skills are as reflected in the figure below.
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A. Needs

All human beings, regardless
of the environment in which
they live, require adequate
satisfaction of their need for
food, water, shelter, security
& respect. All of this, in tum,
is dependent upon
sustainable environment

e The 4 Pillars of GNH

\_ 1

c. Responsible use of
resources

Natural, social, human and
economic resources to
ensure present and future
sustainability

rd

E. Happiness Skills

Draw creativity from human

v historical expernence,
B. Holistic Development wisdom, traditions and
Agenda modern science
A transformative agenda
with interconnected r
solutions:

D. Outcome: Equitability
& Sustainable Society

Progress assessed through
indicators including:

e The 9 Domains of
GNH

Fig. 3. A good model to explain Gross National Happiness [20]

Bhutan put focuses on GNH models as a result GNH
assessments must be used towards evidence-based decision-
making for the achievement of GNH (13th RTM GNHC
RGoB, 2017). This is crucial to balance the socio-economic

National Goal

Sectoral Goal

Policy Making

Project Formulation

developmental activities in a guided manner and with strong
policies intervention. The following figure reflects the
framework for integrating GNH into policies.

Single number GNH index

GNH indicators

Budget allocation formula

GNH policy screening tools

GNH project selection tools

Fig. 4. Integrating GNH into policies [21]

This is the baseline for Bhutan to focus on its GHG emissions
and remain committed to its goal of being a carbon-neutral
country. The GHG emissions of Bhutan recorded in 1994
were: CO; = 228.46 Gg, CH4 = 19.22 Gg, N,O = 2.13 Gg,
NOx = 0.71 Gg and CO = 2.29 Gg which is insignificant by

global standards. This finding felt that GHG emissions in the
future will require continued study and monitoring so that we
are always reminded of our actions. It was at COP 15, 2009
where Bhutan has released a statement titled the ‘Declaration
of the Kingdom of Bhutan-The Land of Gross National
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Happiness to Save our Planet’ in which the country pledged
to protect the environment ‘keep absorbing more carbon than
it emit-and to maintain the country’s status as a net sink for
GHG’ [22] and reaffirmed to remain so in 2015 in COP 21.
The report also highlighted that between the first GHG
Inventory year of 1994 and the second inventory year of
2000, emissions from energy grew at 21.4 percent a year
mostly due to transport and industry growth. Emissions from
industrial processes grew at about 8.7 percent a year.

o

1994 1994
(INC) (Revised)

CO2e

B Energy Agriculture B Industnial Process BWaste LUCF

Fig. 5. Total GHG emissions trend of Bhutan [22]
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Fig. 6. Global CO, emissions trend and distribution [23]

Fossil fuel consumption is the major contributor to carbon
dioxide emissions globally as well in Bhutan. The figures
below show the global CO, emissions trend which is rising
rapidly in the 21% century and also the sectors wise CO;
emissions trends where CO, emissions from the power
industry increasing by 82 percent since 1990. Further, the
same report highlights that in 2018, global CO, emissions
from fossil fuel combustion and processing rose to 1.9
percent as compared to the previous year.

A report from the National Environment Commission of
Bhutan highlighted the net GHG emission of -5572.50 Gg
CO2e in 2015 which shows a decrease of 23.11 percent from
that of 1994 levels and an increase of 3.55 percent from that
of 2000 levels [24]. The GHG emissions and sequestration of
Bhutan are as shown below.

A record below shows the trend of fossil fuel carbon dioxide
emissions for the last 6-7 years is noticed to be growing up
to 16 percent (maximum) in some years since 2010.

Bhutan being a small developing country with numerous
challenges based on its geographical terrains, population,
economy and social situations has declared its intention and
commitments to become and remain carbon-neutral in
perpetuity.

As part of the Paris Agreement on Climate Change, Bhutan’s
Nationally Determined Contribution (NDC) shared its
commitment to remain carbon-neutral for all the times to
come. With the estimated 2.2 million tons of CO, emitted,
gross carbon sequestration by forests will not be exceeded,
making Bhutan actions to the forest a prime role-player. To
complement and supplement, Bhutan Constitution requires
the country to keep at least 60% of its total land area under
forest cover at all times.

Bhutan forest cover about 70% of the country's total land
area, sequestration an estimated 6.3 million tons of carbon
dioxide (tCO2e) which is a greater boon to the country. The
National Environment Commission (NEC), Royal
Government of Bhutan (RGoB) has submitted to the 2nd
National Communication to UNFCCC in 2000, that total
GHG emissions excluding land-use change and forestry are
1.56 million tCOe (LUCF). LUCF produced nearly 6.3
million tCO2e GHG drain. As a result, Bhutan’s forestry
sector is critical in the achievement of its NDC goals [26].
The constitution of Bhutan is a boon for strategic plans and
implementations of GNH policies in Bhutan. As such three
acts primarily focused on the environment are i) Forest Act,
ii) Waste Act and iii) Water Act [27].

Some of the policies, guidelines and mandates which directly
address the country's priorities as mitigation plans and
actions that are intended to support low carbon development
pathways are listed below.
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Fig. 7. GHG Emission and Sequestration (1994-2015) [24]

Table 1. Bhutan Fossil Carbon Dioxide (CO2) emissions (2010-2016) [25]

Ve Crcons(ens  enange | percapta  Population  Popchange SRt
2016 1,682,100 6.14 percent 2.28 736,708 1.21 percent 0.00 percent
2015 1,584,853 2.87 percent 2.18 727,876 1.23 percent 0.00 percent
2014 1,540,583 5.53 percent 2.14 719,055 1.24 percent 0.00 percent
2013 1,459,914 6.94 percent 2.06 710,237 1.23 percent 0.00 percent
2012 1,365,161 0.54 percent 1.95 701,581 1.19 percent 0.00 percent
2011 1,357,834 16.43 percent 1.96 693,298 1.14 percent 0.00 percent
2010 1,166,188 9.23 percent 1.70 685,503 1.06 percent 0.00 percent

2.2 Environmental assessment Act 2000

This Act establishes procedures for the assessment of the
potential effect of strategic plans, policies, programs and
projects on the environment, and for determining strategies
and interventions to mitigate possible negative consequences
while promoting environmental benefits.

2.3. National environment protection Act 2007

An Act to provide for the establishment of an effective
system to conserve and protect the environment through the
National Environment Commission or its successors

2.4. National Forest Policy 2011

Bhutan is a net GHG sequester largely due to its vast forest
cover. The National Forest Policy is geared towards
sustainable management of forests including the maintenance
of the health and vitality of forests and a minimum of 60 %
forest cover (as enshrined in the Constitution).

2.5. National strategy and action plan for low carbon
development (carbon-neutral strategy), 2012

Bhutan National Strategy and Action Plan for Low Carbon
Development was developed to help the country meet its goal
of remaining carbon-neutral.

2.6. Economic Development Policy (2017)

It is developed with a vision to have a sustainable and self-
sufficient economy supported by a knowledge-based society
governed by the philosophy of GNH (Gross National
Happiness).

Each of these Acts is instrumental in the conservation of the
environment and also the implementation of sustainable &
equitable socio-economic development.

Since 1961, Bhutan adopted a planned and guided five-year
economic development plan (FYP) which is regulated by the
Gross National Happiness Commission (GNHC) of the
RGoB. Bhutan’s declaration to remain Carbon-neutral, 60%
forest cover at all times & Environmental Protection,
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Economic Development Policy emphasizes on “green
growth” are crucial interventions which are worth noticing.
The 11th Five Year Plan (2013-2018) of Bhutan has
prioritized its focus ‘To achieve Carbon-neutral & Climate
Resilient Development’ making its policy intervention much
concrete for action towards carbon emissions and climate
change.

It is also clear that Bhutan’s economic development policy
[28] and other supporting regulations provide incentives
towards meeting the carbon-neutral commitment through
fiscal and tax measures for increasing energy efficiencies and
pollution control in industries, transport and other sectors.
The incorporation of Sustainable Development Goals
(SDGs) has been mainstreamed into Bhutan’s 12" Five Year
Plan (July 2018-June 2023) with priority in three goals (i.e.
Goal 1, Goal 13 and Goal 15) as Bhutan continue to commit
in its actions to materialize SDGs. Similarly, the 11th Five
Year Plan (2013-2018) has identified ‘climate-resilient and
carbon-neutral development’ of the focuses of Bhutan. The
country has also achieved almost 99% of people with access
to electricity, Bhutan Sustainable Hydropower Development
policy 2008, Energy Efficiency & Conservation Policy
(EE&C) in place, and Domestic Feed-in Tariff under
formulation, Provision of 100 units of electricity per month
for free to rural households are some of the recent strategies
followed [29].

Energy systems and system change are complex methods that
need to be critically reviewed while moving in energy usage
switching which requires complex system modeling [30].
RGoB emphasizes that EE&C measures shall be promoted
for sustainable use of energy across all sections of the
consumers through the adoption of a National Energy
Efficiency and Conservation Policy by 2017. Bhutan’s
strategy also emphasizes a green and self-sufficient economy
by 2020, promoting optimal use of the country’s ecological
and natural resources as well as the pursuit of energy-
efficient productive methods [28].

The major energy-consuming sectors in the Country include
building, appliances, transport and industry. Energy
consumption in each of these sectors in 2014 was as follows:
Building and appliance sector: 270,356 TOE,

Industry sector: 241,972 TOE

Transport sector: 121,218 TOE.

To address these growing concerns, the National Energy
Efficiency Roadmap was drawn up accordingly [31].
Furthermore, one such guideline establishes the impact of
energy efficiency on the country’s GHG emissions in line
with the country’s targets with about 0.59 million tCOze
emissions reduction potential from the implementation of
EE&C measures [31]. The report also highlighted that from
0.27 million tCO2e in 2000 to 0.79 million tCOze in 2013,
emissions from the energy sector rose by 191.6%. Emission

from manufacturing processes rose by 154.3% from 0.24
million tCOze to 0.6 million tCO2e over the same period.
Though emissions from the energy sector are small (12.5%
of GHG sequestration potential), the growth rate has been
noticed is significant. The report highlighted the intervention
measures for energy efficiency (EE) in building, appliances,
industries and cross-cutting sectors for its implementations.
Accordingly, detailed EE interventions and targets were set
against each sector. The main objective of this guide is to
enable and guide RGoB to integrate the EE&C activities into
the 12" FYP and the subsequent five-year plans with the
objective of efficient energy consumption, and reduced GHG
emissions thereby leading to lower energy intensity and
maintaining the carbon-neutral commitment.

Bhutan also has seen a significant increase in the transport
sector which accounts for greater shares in the country’s total
GHG emissions. So, focuses were given on efficient fuels
usage and energy-efficient transportation systems making the
policies and support mechanism favorable to promote a green
transport system in Bhutan [32].

Bhutan will be able to meet its commitment to remain
carbon-neutral as per its strategy with an action plan
developed for low carbon. Bhutan with 0.15 kg CO2e/USD
of GDP power purchase-parity, is a low carbon intensity as
compared to 0.46 kg CO,e/USD for the developing countries.
The low strength, on the other hand, is due to Bhutan’s high
rate of carbon-neutral hydropower in Bhutan [24]. The report
also highlighted that the emissions from agriculture are a
major source of pollution, accounting for half of all
emissions, while a quarter each of it is from energy and
industry. Bhutan’s high share of emissions from agriculture
relative to other countries represents the country’s high rate
of carbon-neutral hydropower generation compared to many
other countries’ high reliance on fossil fuels for power
generation.

With the projections made referring to the official population
and GDP forecasts of Bhutan, according to the results,
emissions will be 4.7 million tCO2e in 2040, which is more
than double the amount in 2010, but still less than the
projected sequestration of 6.3 million tCO2e.

It further stressed that with the focused effort to improve
energy efficiency in all sectors and increase the share of
renewable energy about 10% and 42% reduction respectively
in 2040 from the baseline can be achieved. This indicates the
potential for policy intervention in the area of energy
efficiency and the shares of renewable energy as viable
approaches for Bhutan.

Bhutan has a huge hydropower capacity, and with the
construction of new dams, exploitation of this resource is
increasingly increasing. Currently, the hydropower installed
capacity is 1615 MW and about 70% of the energy generated
is being exported to India [33]. Based on the reference the
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total hydropower generation in 2009 was 6,925 GWh
(installed broad hydro capacity 1,480 MW) with 78% of that
going to India. Bhutan’s NDC indicates the possibility of
offsetting 22.4 million tCO.e through the export of
hydroelectricity by 2025. In the Indian electricity system,
marginal output emits 1.0 tCO.e/MWh of carbon dioxide. To
put it another way, the energy exported to India in
2009svoided 5.4 million tCO2e carbon emissions. Bhutanese
hydropower generation thus benefits both Bhutan and the
regional carbon balance.

Under current situations, decarbonization of energy systems
is no longer a theoretical matter. There are many examples of
successful cases that can be explored as a reference. All these
cases provide solid evidence of the existence of effective
solutions for a transition to a low-carbon society. The Gross
National Happiness concept is Bhutan’s overall governing
direction and was in place domestically before the SDGs. Its
position within the context of energy transition needs to be
analyzed to learn lessons to apply to the SDGs [34].
Furthermore, it is good to refer the Kigali Amendment to the
Montreal Protocol, which is an international agreement
whose objective is to gradually phase down the consumption
and production of hydrofluorocarbons (HFCs), which is a
policy move intended to avoid up to 0.50C of global warming
by the end of the century, while continuing to protect the
ozone layer. The amendment (the 5th Amendment to
Montreal Protocol) which was in force since January 2019
commits countries to reduce the production and consumption
of Hydrofluorocarbons (HFCs) which are used as alternatives
to Ozone-depleting substances (ODs) by 80% by the mid-
2040s.

The report from the National Media of Bhutan [35] reflects
that from 2015 to 2018, about 11,216 metric tons of COe
were emitted from HFCs consumed in cooling and heating
technologies. It also highlights that currently; Bhutan is in its
final stage of phasing out hydrochlorofluorocarbons
(HCFCs) with 67.5% reduced so far and expects to remove
97.5% by 2025 while keeping 2.5% for the servicing use.
Furthermore, Bhutan has ratified the Kigali Amendment in
2019 and has committed to reducing the consumption of
HFCs starting 2024 with a target reduction of 80% by 2045.

2.7. Challenges

Bhutan has been experiencing a rise in vehicle numbers in
recent times. This has resulted in an increase in vehicular
tariff due to the economic development of the country and
also an increase in the import of fossil fuel in the transport
sector from 2002 to 2014 by almost 8 folds and projected to
rise [31]. Needs to address as well as curtail the rapid growth
of fossil fuel consumption and carbon emissions in the
transportation sectors was felt by RGoB. Bhutan made its

initiative in 2014 as one of the steeping measures. Since then,
the promotion of low emissions vehicles as a preferred mode
of urban transportation remains key to addressing growing
problems associated with traffic growth and carbon
emissions.

It is noted that the industrial and transport sectors are
responsible for the highest emissions growth in the country
with 0.24 million tCOze in 2000 to 0.6 million tons in 2013.
The growth is contributed due to growth in vehicles and
industries in the last decades. Bhutan's carbon emissions in
2014 were 2.4 million tCOe emissions [36] and this number
is far below the sink capacity of 6.3 million tons.

Bhutan has come up with the country’s Transport Vision
2040 which critically emphasizes using more energy-
efficient transport modes, enhancing transportation options,
using renewable fuels and technologies, implementing
information technology, and providing incentives for fuel-
efficient and green vehicles as a regulation strategy.
Accordingly, the vision constitutes an integrated approach to
three modes of transportation, namely: road, urban and civil
aviation [37].

500

400 —
300 —
200 —

100 —

o)

2010 2015 2020 2030 2040

Vehicles/'000 Pop Total Vehicles (O00s)

Fig. 8. Growth in Vehicle Ownership [37]

Furthermore, the study baseline projection in the table below
shows that emissions will be 4.7 million tCOe in 2040 which
is more than two times of which it in 2010. Still in 2040 also
the emissions are below the expected sequestration of 6.3
million tCOze according to the baseline report. During the
period 2010-2040, energy-related emissions will increase by
nearly 90%, while non-energy-related emissions will
increase by nearly 110%. According to the study, the most
significant rise is expected in industrial processes, with
emissions increasing to four-time in 2040 as compared to
what in 2010.

Bhutan's 2010 economic development policy places a strong
emphasis on green growth as a means of fostering industrial
and private sector development. Despite that, there are
growing carbon emissions due to the economic development
of the country.
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Table 2. Baseline projection of carbon emissions [37]

2005 2010 2020 2030 2040
Energy Related Mission (kt COze) 357 468 905 906 885
Energy intensive industries 62 69 221 189 159
Other industries 70 91 154 180 208
Domestic aviation - - 2 2 2
Road transport 177 228 376 361 348
Tertiary sector 18 35 56 60 60
Residential Sector 28 42 91 106 98
Agricultural and forestry 2 3 5 8 11
Non-energy related emissions (kt CO.e) 1.454 1.764 3.492 3.678 3.837
Industrial processes 243 465 1.947 1.947 1.947
Livestock 567 567 567 567 567
Crop 550 603 734 811 903
Urban municipal solid waste 94 130 246 353 422
Total (kt CO2e) 1.811 2.232 4.398 4.585 4.723
Population 634.982 695.822 809.397 886.523 964.838
Tons CO2e per capita 2,9 3.2 5,4 52 49

Furthermore, the country is bracing with the impacts of
climate change where the need for heating and cooling seems
increasing at a faster rate. This demand for implementation
for amenities to meet the growing requirement. As a result,
consumption of HFCs will be on the higher side and it
requires greater efforts in terms of policies intervention and
actions.

3. Results and Discussion

Bhutan has been proactive with a series of policies and
intervention measures that have been developed and
implemented keeping in mind the mandate of the constitution
of the country and its holistic developmental approaches
(GNH) that support Bhutan to achieve its milestone to be
carbon negative. The numerous policies, regulations and
supports mechanism has been instrumental in the prospects
of land use, forest development and protection, energy
extractions and usage enhance in promotions of renewable
and clean energy technologies including cleaner transport
systems are the most visible approaches in the case of
Bhutan.

The study also highlighted that there is a growing concern in
the field of transportation as well as industrialization. This is
one of the major challenges the country has to address in
maintaining its race of holistic and balanced socio-economic
development. Bhutan has enforced policies related to
economic  development, forest ~management and
conservation, energy efficiency & conservations, energy
efficiency policy, energy efficiency roadmap, transportation
vision 2040 which has prioritized environment preservation
and conservation with focuses on sustainable socio-economic
development. The various policies and interventions along

with initiatives from RGoB are very dynamic based on its
own learning and implementations which is visible from a
small country Bhutan and such examples can prove handy for
many countries through learning from experiences in its
actions for climate change.

4. Conclusion

It is evident that Bhutan is a carbon-neutral country and has
pronounced it as carbon negative country. Bhutan’s policies
interventions, commitments and actions are the strongest
tools in mainstreaming the action against GHG emissions. As
global climate change is a clear indicator of environmental
impacts that is prominent, there is a growing threat to
livelihoods. Bhutan as a tiny country is one of those
exceptional cases where due diligence is followed in meeting
the pace of its socio-economic development keeping the
focuses on its environment. This case can be instrumental for
developing and developed economies to explore and access
the carbon footprint of their own. The cases can be one of the
intervention measures that can be explored and where
possible incorporated so that our action towards climate
change and GHG emissions are timely & appropriate in the
pace of socio-economic development and economic growth.
The development and CO? and other greenhouse gases have
a strong linkage which can be handled with conducive
policies in place so the vulnerable low-income and middle-
income countries should not be a victim of climate change
and its consequences. Simultaneously policies, regulations
and acts should control the actions of developed countries
which have greater threads to environments and climate
change due to its large scales socioeconomic actions for
economic growth.
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