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Abstract
This article analyzes the loss of carbon dioxide (CO2) released in the forest conversion to
oil palm plantations. This research data gathered from the relevant secondary data and
relate published reports. This research finds that a loss of release of carbon dioxide (CO2)
per hectare of US $ 9,800 with a carbon price of USD2 of US $ 14,000 carbon price of
USD3 and US $ 19,600 in carbon price of USD4. In addition, this conversion also has a
significant impact on global warming (GWP) and global climate change.
Keywords: oil palm plantation, CO2 release, GWP, climate change

Introduction
Developing countries that have land and forest resources can
make it as a mainstay of social and economic activities. Environmental
quality due to changes in land and forest functions and the occurrence
of degradation are in the spotlight of the world (developed countries).
The use of Bukit Duabelas National Park forest in the long term will have
a positive impact on the socio-economic community and even politics
(Walyoto & Peranginangin, 2018) . The article discusses the economic
losses of releasing carbon dioxide from conservation forests into oil palm
plantations. Forests through photosynthesis produce oxygen for life and
absorb carbon dioxide. Carbon dioxide (CO2 / greenhouse gas / GHG)
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is harmful to life but is needed by plants in the process of photosynthesis.
Climate change occurs because of changes in the Earth’s radiation balance.
The increase in greenhouse gases due to the large amount of CO2 in the
air results in increased geothermal and climate change.
Carbon dioxide (CO2) can absorb infrared light and then reflect
back to the surface of the earth called the greenhouse effect (GHG). GHG
refers to the symptom works similar to a greenhouse that functions to hold
the sun’s heat so that the temperature inside is warm. Too much CO2 in
the air temperature raises the surface of the earth becomes hot. Meanwhile,
it is evenly distributed on the earth, global warming would occur. Some of
the consequences of global warming: the melting of ice, rising sea levels,
depletion of sources of clean water on the surface of the earth, and the
occurrence of climate change due to changes in air temperature (Campos,
Braz-Mota, Val, & Almeida-Val, 2019; Liu, Ballantyne, & Cooper, 2019;
Royer-Tardif, Whalen, & Rivest, 2019).
Forest can function as CO2 sink through the photosynthetic
process. Deforestation can be a source of increasing CO2. Forest conversion
can also increase CO2. Some of the carbon stored in the form of biomass
released into the atmosphere when burning wood happened. In doing so
the forests can also be a source of GHG especially CO2. Forests consisting
of trees have ability to absorb CO2, bind and store it. Protecting forests can
buffer global warming and climate change. Forests have economic, social,
and cultural values from the country and the local community. Release
of forest CO2 has the potential to threaten global warming. Therefore
there is a need for good forest protection and management to avoid the
occurrence of climate change and global warming (Zhang et al., 2018).
Climate change in 2007 and 2016, especially on the island of Java,
invited a tornado. Floods and landslides occurred due to heavy or high
rainfall. Other impacts were also experienced by farmers due to uncertain
Vol. 3 No. 3, September - December 2018
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seasons. In general, climate change will bring changes in weather such
as temperature, rainfall, pressure, air humidity, wind direction and cloud
radiation. The process of global warming may be explained as follows. The
radiation has been absorbed by the earth and reflected back to atmosphere.
The radiation of sunlight reflected back to the sky is trapped by the
increase in CO2 (GHG). Increased CO2 (GHG) has been contributed
by dairy cow manure, weathered branches, burning straw, chemical
fertilizer use and deforestation or conversion of forests to plantations. The
Inter-governmental Panel on Climate Change (IPCC) states that during
the period of 1990 to 2005 steady increase of the temperature on earth
occurred. The increase ranged from approximately 0,150 to 30 degree
Celsius. If this continues to occur, it is estimated that in 2040 the ice in
the northern cap and the southern polar will be melting. The impact of
this event can be sunk and human life will be destroyed (Alisjahbana &
Busch, 2017; Campos et al., 2019; Permadi & Kim Oanh, 2013).
Animals, rare plants, erosion, landslides, natural tourism also
require the existence of forests. The majesty of God has created nature in its
entirety. Nature is part of natural law and natural law is sunnatulloh. Human
wisdom is needed to always maintain a balance so that damage does not
occur so that nature is beneficial for present and future generations (QS.
Al Baqarah, p. 205). Allah has chosen humans as caliphs on earth (QS.
Al Baqarah, p. 30) so humans need to think about how balance is always
maintained so that no damage occurs. Human wisdom in maintaining
the balance of nature has been given guidance by Allah. Intelligence is
needed in order to understand and implement wisely and responsibly. As
the universe in the world, Indonesia is in the form of mountain forests and
various plants. At night the plants emit CO2 and in the afternoon produce
O2 needed by humans. Therefore, he also needs wisdom to be protected
from damage by humans themselves.
Vol. 3 No. 3, September - December 2018
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Forests in Indonesia are related to the lives of humans and creatures
of His creation. Indonesia is one of the countries that have extensive forests
in the world. The forest area reaches 113 million hectares but continues to
decrease, due to deforestation in order to gain large profits without seeing
the impact on the global environment. Human behavior as a result of their
actions which do not think broadly of their effects, as Allah has warned
(QS. Ar-Rum, p. 41), consequently the occurrence of damage on land and
in the sea because of human hands. Therefore the damage that occurs is
inflicted on humans themselves. Important function of the forest for the
life of creatures on earth may describe as follow. Forests contribute natural
products that are a source of state income. He is also a source of necessities
for the life of the community around the forest. As a source of oxygen and
absorbing carbon dioxide, carbon dioxide is a dangerous gas when inhaled
excessively by humans.
Forest also functions to avoid soil erosion caused by water. The vast
forest will absorb and accommodate a large amount of water. Therefore, he
can avoid landslides and barren lands. Protection forests and tourism have
a function as a place to protect the diversity of rare animals and plants,
it can also function as a research object and a challenging tourist spot.
Forests can also be converted for other uses, for example in agriculture,
plantations, settlements, industries and others. This article aims to discuss
the economic loss of function (conversion) of conservation forests into oil
palm plantations, focusing only on the loss due to the release of carbon
(CO2).
Forest Types in Indonesia
Mangrove forests, mangroves are forests that grow in muddy
coastal areas. This forest is a protector of coastal erosion so that the beach
is protected by the onslaught of strong sea waves, strong winds. It can
Vol. 3 No. 3, September - December 2018
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also function as a place for fish to grow and with media laying eggs. Can
help expand land to sea and treat wave wastes. These forests are generally
found throughout the Indonesian coast, living and growing in locations
that have post-receding water that seeps into the river flow (Rahmila &
Halim, 2018; Reny & Devi, 2018). This forest can be found on the east
coast of Kalimantan, the south coast of Cilacap, and others. Sabana Forest,
savanna forest is a vast meadow forest with very few trees and with low
rainfall. This forest is mostly preferred by reptiles. The forest can be islands
in Nusa Tenggara Province.
Swamp Forest; swamp forest is a forest that grows in swampy areas
with nipah plants growing in swamp forests. This forest can be found in
southern Papua, Kalimantan, and so on. Tropical Rain Forests, tropical
rainforests are dense forests or wilderness growing around the equator
having very high rainfall. This type of forest has a high level of humidity,
fertile land, high humus and wet and difficult for humans to enter. This
forest is very favored by illegal forest loggers and also bad legal loggers
who like to destroy forests and harm the State. This type of forest can be
found in Kalimantan forests, Sumatra forests, and so on. Seasonal Forests,
seasonal forests are forests with high rainfall but have a long dry season
which leaves leaves in the dry season covering the forest. This type of forest
is often found easily flammable topsoil in the dry season.
Forest Tourism is a forest that is used as a nature reserve intended
to protect rare plants and animals/ animals so that it is not destroyed/
destroyed in the future. Nature reserve forest is forbidden to be cut down
and disturbed to be diverted functions as open forest. Usually tourism
forest is a place for recreational people and research sites. Reserve Forest
is a forest that is reserved as agricultural land, plantations, residential
settlements, industry and others. On the island of Java there are around
20 million hectares of forest reserves (Oktavina, Wulandari, & Wahyuni,
Vol. 3 No. 3, September - December 2018
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2014). Protection Forest, protected forest is a forest that functions as a
guard of the regularity of water in the soil (hydrolysis function), keeps
the soil from erosion and regulates the climate (climatological function)
as a response to air pollution like C02 (carbon dioxide) and C0 (carbon
monoxide). Protected forests are highly protected from destruction of
illegal logging commonly found around the slopes and shoreline.
Production forest is forest that can be managed to produce
something of economic value. Production forests can be categorized into
two groups, namely jungle and cultivation forest. Forests are natural forests
while cultivation forests are intentionally managed forests that usually
consist of only one type of plant. The jungle that is cultivated by humans
must cut down trees with selective logging systems by choosing trees that
are of sufficient age. Small trees are not damaged.
Forest Degradation
Forests have economic, social and cultural values for the country
and the local community. The occurrence of use imbalances can threaten the
sustainability of forest functions. The rate of forest destruction in Indonesia
is still a lot of difference, the World Bank reports that it reaches 0.7-1.2
million hectares per year, FAO reaches 1.3 hectares / year, Environmental
care NGOs 1.6-2 million / year, Greenpeace 3, 8 million hectares / year,
forestry experts 1.08 million hectares / year. Indonesia has located at ninth
largest tropical forest after Argentina. Indonesia’s total forest area reaches
124,023 million hectares. This consists; natural forest conservation and
preservation 27,399 million hectares, 29,917 million hectares of protected
forest, limited production forest 27,687 million hectares, 28,897 million
hectares of production forest, and 15,525 million hectares of production
forest can be converted (BPS 2016).
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The factors that cause forest destruction in Indonesia, which are
included in Indonesia’s agenda book 21 (KMNLH and UNDP 1997)
include; (1) uneven population growth and distribution, (2) conversion
of forests for mining and plantations (3) ignorance of customary
ownership and the role of customary rights in the use of natural resources
(4) transmigration program (5) industrial and agricultural pollution in
moist forests (6) degradation of mangrove forests converted into ponds
(7) overfishing forest species. Forest exploitation in Indonesia occurs
through a system of forest tenure rights (HPH) and forest conversion
for agriculture. Plantation development can also result in environmental
damage. This article then only discusses the economic disadvantages of
converting forests to oil palm plantations.
Forest damage affects the decline in the ability of forests to function
ecologically. This will also affect the quality of the environment seriously.
These influences include soil erosion, falling springs, reduced biodiversity,
climate change and so on. Plantation conversion is also one of the factors
in the process of forest destruction in Indonesia. The conversion of forests
to oil palm plantations is often carried out by entrepreneurs. Most oil palm
plantations originate from forest conversion.
The development goal since 1996 was economic growth by
agreeing to forest conversion for other uses including oil palm plantations.
The government’s failure to manage the use of forest land was also driven
by an increase in the area of oil palm plantations. The high progress in the
economic and social sectors has finally been corrected by environmental
degradation. This condition also affects the occurrence of deforestation,
forest fires and the emergence of extinction.The development of forests and
plantations is often unclear, including the construction of plantations that
overtake conservation forest areas. The occurrence of a direct or indirect
economic decline also contributes to the increasing threat to natural forests.
Vol. 3 No. 3, September - December 2018
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Therefore it is necessary to implement the concept of sustainable cultural
development and environmental preservation. So that development can be
enjoyed by the present generation also does not reduce the rights of future
generations. This is necessary for community participation and selectivity
in government licensing(Bentivoglio, Finco, & Bucci, 2018; Gatto,
Wollni, Asnawi, & Qaim, 2017; Jafari, Othman, Witzke, & Jusoh, 2017).

Oil Palm Plantations
The development of oil palm plantations is a plantation
development sub-sector. In the 2005-2009 era, the income of plantation
farmers continued to increase, which is a testament to the success of the
government in developing the plantation sector, especially the oil palm
plantation sub-sector. In 2010-2014 it is projected that the area of superior

plantations will grow by an average of 5.96% / year (Directorate General
of Plantation 2012). Nationally superior commodities include oil palm.
The development of oil palm plantations in Indonesia is supported by;
availability of natural resources, technology labor and experts. As the largest
palm oil producer country in the world, Indonesia can take advantage of
opportunities well. In addition, a policy is needed to achieve equitable
public welfare.
The development strategies for oil palm plantations are being
implemented as follow. Increased quality and productivity, both those
produced by farmers and large plantations. The implementation of this
strategy can be implemented with an oil palm rejuvenation program, the
development of a seed industry based on market technology, increased
supervision and testing of seed quality, plasma monitoring and the
development of stabilization of oil palm farmers’ organizations. Development
of downstream industries and increased value added of oil palm; this strategy
Vol. 3 No. 3, September - December 2018
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aims to make Indonesian palm oil exports not in the form of raw materials
(CPO), but in the form of processed factories. This development is so that
new domestic jobs will increase. Integrated processing oil industry strategy;
this strategy is needed because the market for cooking oil in Indonesia is
sensitive to changes in world markets and the magnitude of the economic
and social costs of the influence of domestic inventories. Support the
provision of capital, the availability of various possible sources of funding
for oil palm development, both from banking institutions and non-bank
institutions.
Legislation and regulations relating to oil palm plantations in
Indonesia, among others: Law No. 18 of 2004 concerning plantations;
Government Regulation No. 31 of 2009 concerning the protection of the
geographical area producing plantation products specific to the location;
Permentan No. 26 of 2007 concerning plantation business licenses;
Presidential Regulation 01/2015 concerning the collection and utilization
of oil palm funds; PP 24/2015 concerning collection of plantation funds.
The development of oil palm plantations can create new jobs, increase
in income, and reduce poverty. Contributions to national production
increase national product diversity. Contribution to trade increases the
types of goods traded. The contribution to exports increases the type and
value of exports and decreases the balance of payments with increasing
exports. Therefore the total contribution to the national economy can
make a positive contribution.
Research Design
The estimated cost of releasing carbon due to the conversion
of conservation forest for oil palm plantations uses data from previous
research. This research was conducted in Bukit Duabelas Nasinal Park
(TNBD) Jambi Province, Indonesia. The amount of conservation forest
Vol. 3 No. 3, September - December 2018
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absorption / storage uses the benefit transfer parameter; the data used is
the 2000 Tomisch study in Jambi Province. Carbon palm oil absorption
storage uses Word Bank 1992 data. Carbon prices use conservative data,
namely carbon US $ 2 / ton, US $ 3 / ton and US $ 4 / ton.
Carbon losses due to conservation forest are used as oil palm
plantations (estimated loss over the age of oil palm) age of oil palm 25
years as the maximum production age, the formula used to calculate the
present value of carbon release is as follows:
NPV=

∑

Chck − Cswt
i =1
(1 + i )n
i=n

Where:
NPV = Net Present Value
Chck = Conservation forest carbon value
Cswt = Carbon value of oil palm plantations
n = Year time
i = discount factor
Conservation Forest Carbon Sequestration
Forest conservation as a forest has no disturbance in a balance state
where the death of old trees is balanced by young tree plants. Then the net
biomass formed is zero or no change. Various uses of forest land will have
different impacts on plants as well as land and carbon that are bound /
stored and released. The level of forest maturity also affects changes in the
amount of biomass stored and released.
Previous research related to the absorption and storage of
conservation forest carbon using the transfer parameters of previous
research. Carbon absorption uses World Bank 1992 natural forest data
Vol. 3 No. 3, September - December 2018
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of 350-500 tons / hectare / year. Such research on the contents of natural
forest carbon in Bungo District, Jambi Province were 306 tons / ha / year.
While the 2000 Tomisch study on Jambi natural forest absorbed as much
as 250 tons / h of carbon / year. The 250 tons / hectare / year natural forest
carbon content is used to estimate carbon sequestration in the National
Park. This parameter is used for reasons not much different from the lowest
values (M. Chomitz, Deborah, M., Hadi, D., Stolle, F., and Tomich, T,
n.d.).
Carbon palm oil absorption; the 1992 World Bank reported the
carbon content of oil palm plants as much as 75 tons / hectare a year with
the age of oil palm plants reaching the age of 15 years. The carbon content
of palm oil carbon before reaching the age of 15 each year will increase by
4-5 tons / hectare / year. The results of the 1996, the carbon content of oil
palm plants ware 63 tons / hectare / year. While the 2000 Tomisch study
in Bungo District, Jambi Province found the carbon content of oil palm
plantations was 90 tons / hectare / year.
Carbon prices on the market; for the approach to avoid damage,
1 ton of carbon released in the air will cost US $ 5-US $ 28 per tons of
carbon. The replacement approach costs between US $ 15-US $ 30 per
tons of carbon. The cost of US $ 28 per tons of carbon is used by the World
Bank in research in Peninsular Malaysia. The urban replacement approach
costs around US $ 15-US $ 30 per tons of carbon. The reforestation
project in Russia’s Saratov and Volgograd areas covering 20,000 hectares
costs between US $ 1-US $ 2 tons per carbon (M. Chomitz, Deborah, M.,
Hadi, D., Stolle, F., and Tomich, T, n.d.).
The reforestation project in Guatemala with the aim of absorbing
carbon by the State Electricity Company with coal power is expected to
absorb 15.5 million tons of carbon at a cost of US $ 9 tons of carbon.
Pearce 1996 stated that the cost of US $ 9 tons of carbon is considered
Vol. 3 No. 3, September - December 2018

410

Sri Walyoto

expensive if only for the purpose of carbon sequestration. The Regional
Greenhouse Gas Initiative (RGGI) in cooperation countries with 9 states
has a program to reduce GHG emissions. The minimum price of US $ 1.98
maximum US $ 4 is protected by a quota determination (M. Chomitz,
Deborah, M., Hadi, D., Stolle, F., and Tomich, T, n.d.).
In this article TNBD forest carbon sequestration used the results
of a 2000 Tomisch study in Jambi province. The reason, in one province, is
the same type of plant. Palm oil plants before the age of 15 use World Bank
data and after the age of 15 and above. Price data used prices determined
by RGGI. These data were chosen with consideration of being able to
protect the impact due to prices being too low or too high. So that the
negative national economic impact and estimated carbon release losses can
be avoided (M. Chomitz, Deborah, M., Hadi, D., Stolle, F., and Tomich,
T, n.d.).
As an estimate of the release of carbon from the TNBD forest
which is converted into oil palm plantations as in table 1 below.
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Table 1. Release of TNBD Forest Carbon
Year to

Carbon Storage

TNBD
Palm
(ton) a

Release
Carbon
(ton)c
Oil

Carbon
Price

(ton)b
US$2/tond
US$4/tonf

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
75
75
75
75
75
75
75
75
75
75

Carbon Release Score

245
240
235
230
225
220
215
210
205
200
195
190
185
180
175
175
175
175
175
175
175
175
175
175
175

Carbon
Price

Carbon
Price

735
720
705
690
675
660
645
630
615
600
585
570
555
540
525
525
525
525
525
525
525
525
525
525
525

980
960
940
920
900
880
860
840
820
800
780
760
740
720
700
700
700
700
700
700
700
700
700
700
700

US$3/tone
490
480
470
460
450
440
430
420
410
400
390
380
370
360
350
350
350
350
350
350
350
350
350
350
350

a) Using Tomisch’s research in Jambi Province in 2000
b) Use the 1992 World Bank Report
c) = a - b
d) = c * $ 2
e) = c * $ 3
f) = c * $ 4
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The table above shows the annual loss of carbon dioxide (CO2)
per hectare released, if the TNBD is converted to oil palm plantations. The
total loss of carbon dioxide (CO2) per hectare is released if the TNBD forest
is converted into oil palm plantations assuming US $ 1 = Rp. 13,300. The
carbon assumption and price of US $ 2 are US $ 9800 (Rp130.3 million).
If the price of carbon is US $ 3 as much as US $ 14700 (Rp195.5 million).
If the carbon price is US $ 4 as much as US $ 19600 (Rp260.7 million).
Global Warming Potential (GWP)
Forest conversion to plantations will result in logging activities of
forest trees. Logging of trees will release carbon dioxide (CO2) which is
deposited in the form of biomass in the form of leaves, stems and roots.
Through photosynthesis, carbon absorbed by trees and stored in growth
into leaves, stems and roots becomes a source of emissions when the tree
dies or is cut down. CO2 has a short-wave nature of solar radiation can
absorb long waves from the earth. This factor is the occurrence of the
greenhouse effect so that the increase in CO2 has contributed to the
increase of the Earth’s atmosphere temperature (Tsourgiannis et al., 2014).
Increased GHG Concentration can trap solar radiation reflected
back by the earth. The higher the concentration of GHG in the atmosphere
the higher the radiation of solar energy in the trap, the temperature of the
Earth’s atmosphere also increases. Increasing the temperature of the Earth’s
atmosphere has a contribution to global warming (GWP) and climate
change (Lawrence & Vandecar, 2015). As a result, GWP has increased
sea levels due to melting ice at the north and south poles. Rising sea levels
result in floods in low coastal areas and sinking land and the extinction of
various animals. This is known as the GHG phenomenon.
The impact of global warming (GWP) include melting of ice
is capped north; sea level rise; loss of small islands and inundation of
Vol. 3 No. 3, September - December 2018

Carbon Costs of Indonesian Forested Land

413

coastal areas; damage to coral reefs; beach abrasion; the appearance of
the symptoms of El Nino / Enso; decreased land productivity; floods and
droughts; forest fires; the emergence of new critical areas; and disease
outbreaks. The occurrence of GHG effects and authentic global warming
with cars are placed in the hot sun with all doors and glass tightly closed.
The temperature in the car feels hotter with the temperature outside the
car. Car glass is like a GHG in the earth’s atmosphere; the glass is more
wired, increasing the temperature in the car. Increased GHG concentration
in the atmosphere due to human activities. Global warming besides being
caused by emissions of carbon dioxide (CO2) as well as other gases which
are different GWP as follows:
Table.2 GHG and GWP Potential
The amount of gas Potential
Carbon Dioxide (CO2)
Metane (CH4)
Nitrous Oxide (N2O)
Hydrofluorocarbons (HFC)
Pefluorocarbons (PFC)
Hexafluoride sulfur

GWP
1
23
296
120-12,000
5,700-11,900
22,200

Source: IPCC Third Assessment Report.
CO2 has a global warming potential number of 1, sulfur
hexafhuoride (SF6) has a global warming potential number of 22,200,
meaning that reducing emissions of 1ton (SF6) is equivalent to reducing
emissions of 22,200 tons of carbon dioxide (CO2). This means that CO2
gas contributes to global warming is still below five other gases that cause
global warming.
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Impact if the TNBD is converted into oil palm plantations as
follow. Influence on climate change; climate change occurs due to an increase
in atmospheric temperature of the earth or known as a global warning
(GWP). The increase in the temperature of the earth due to the increased
concentration of GHG around the earth’s layer. The increase in GHG
results in the absorption of the sun’s reflected solar waves also increasing.
This is global warming and the balance of the climate system is disrupted
so that climate change can occur. Disruption of the climate system results
in difficult weather forecasts, high rainfall, tornadoes, floods, landslides.
Increased atmospheric temperature of the earth also followed sea
surface temperatures so tropical countries would suffer more from the
impact of the GWP. Increased sea levels due to the increased volume of sea
water as a result of melting polar ice. The results of the scientists’ research
stated that during global warming, the northern regions of the hemisphere
will heat up as a result of icebergs can melt less ice floating in northern
waters, so the volume of water will increase and sea levels rise higher.
Rising sea levels and increasing volume of seawater have caused
sinking island nation, especially the land on the beach. Flora and fauna
are also characterized by their quality and quantity by melting ice. In
doing so, the snow-covered part becomes a little bit because it melts
faster. Increasing atmospheric temperature also affects air humidity.
Warm climates will become moist because a lot of water evaporates. So
it will increase rainfall. Experts estimate that the increase in the end of
rainfall will occur in Southeast Asia. So that climate change in a country
can occur. The climate in Southeast Asia will be hotter and wetter than the
current conditions. This condition is likely to cause flooding and landslides
(Lawrence & Vandecar, 2015).
The impact of GWP is marked by the reduction of natural
resources both nationally and internationally. Decreasing natural resources
Vol. 3 No. 3, September - December 2018
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such as water, biodiversity, the beauty of the landscape, clean air both in
quantity and quality happened. Changes in weather, rainfall intensity, dry
season, the occurrence of disasters has been felt this time even though the
decline in natural resources is still in the estimate. The next link is new
diseases, because the turquoise, which originally froze, came back to life.
The new disease can attack humans, animals and plants. Then there can be
difficulties and lack of food. The impact can be food struggles and war can
occur everywhere (Andini, Bonnet, Rousset, & Hasanudin, 2018; Fan,
Meng, Ashkenazy, Havlin, & Schellnhuber, 2018; Lawrence & Vandecar,
2015).
The likely impact that will occur as stated above requires efforts to
avoid or minimize the occurrence of disasters or victims both physically and
mentally. Mitigation as mandated in article 1 paragraph 6 of Government
Regulation No. 2 of 2008 concerning disaster management. That is a series
of efforts to reduce disaster risk, both through physical development and
awareness and capacity building in facing disasters.
Conclusion
This article proves proves that the Bukit Duabelas National
Park (TNBD) will have environmental losses if converted into oil palm
plantations. Environmental losses in this study relate to the occurrence of
global warming (GWP) and seasonal changes due to the release of CO2
the impact of the conversion of TNBD into oil palm plantations. CO2
release losses per hectare assuming a USD2 carbon price; USD3; USD4 of
USD9800; USD14700; USD19600. CO2 release results in an increase in
the concentration of Greenhouse Gases (GHG) in the earth’s atmosphere.
The increase in GHG concentrated in the Earth’s atmosphere results in
the long wave of the sun reflected back by the earth hampered by GHG.
This is due to the thickening of the GHG layer having the properties of
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absorbing long waves. The trapping of this long wave resulted in the Earth’s
atmosphere temperature increasing.
Radiation of solar energy to the earth has mostly absorbed by
the earth and warms. Some of the energy is irradiated again. The energy
irradiated is partially trapped in the atmosphere and heated. The thickened
GHG layer causes more energy to be trapped and increases the Earth’s
atmospheric temperature. Increasing the concentration of greenhouse gases
causes the greenhouse effect. Greenhouse effect causes global warming
(GWP). The impact will be climate change which will further increase
the risk of disaster. Mitigation in the form of shady tree planters is needed
to slow down the occurrence of climate change. And it is suggested that
the policy of converting Bukit Duabelas National Park into an oil palm
plantation is not implemented. Oil palm plantations should be carried out
in deforested areas and damaged forests.
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