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ABSTRACT

Increasing the amount of greenhouse emissions is a challenge that must be faced considering that these
emissions are one of the causes of greenhouse gases, the implementation of carbon markets and carbon
trading is an effective effort to implement. Background: This journal aims to examine the role of carbon
trading and carbon markets in reducing global emissions. Methods: The data collection method uses a
literature review of reading materials that are relevant to the topic and uses qualitative analysis techniques.
Finding: From the results of the research it can be seen that the application of an emission trading system is
the right thing to implement to reduce carbon emissions, but in its implementation it still requires cooperation
from several parties. Conclusion: The concept of trade and carbon market is very urgent to be implemented in
Indonesia considering the deteriorating environmental conditions that will affect the quality of public health.
The implementation of this system can achieve the emission reduction target as committed by Indonesia at the
international level.
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1. Introduction

One of the realities of the modern era is the threat posed by climate change. Droughts,
altered rainfall patterns, and other natural calamities started to occur alternately and were
recognized as signs that the world in which we now live is beginning to deteriorate.
Greenhouse Gas (GHG) concentrations affect global warming which causes climate change
(Sutanhaji et al., 2018). The impact of each greenhouse gas on the onset of the greenhouse
effect depends on the amount of greenhouse gas in the atmosphere and its energy
absorption capacity. Increasing levels of greenhouse gases will increase the greenhouse
effect which can cause global warming (Pratama & Parinduri, 2019). Global warming that
causes climate change has become an international concern that transcends national
borders (Kartika, 2014). Human activities such as industrialization which release
greenhouse gas emissions also cause an increase in the earth's temperature. According to
a report from the IPCC in the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change, it is more than 95% likely that human activities over the last 50 to 100
years caused an increase in the earth's temperature (IPCC, 2022). The negative impacts of
climate change should not be underestimated. The negative impacts can include reduced
profits and the cost of repairing facilities and infrastructure damaged by climate change.
The losses caused by climate change are quite significant in monetary terms (Irama,
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2020). If it is estimated, losses due to climate change can reach 8 billion USD every day,
this amount comes from medical expenses for diseases, inability to work, and the need for
medical equipment (Lavietes, 2020). The issue of climate change which has long been a
global issue must get attention from the government. Global competition in handling this
issue is one of the main keys to sustainable development in Indonesia in the future. The
latest news reports from international financial institutions and mass media show climate
change as a crucial economic sector in the future (Kunarto et al., 2022).

Climate change cannot be separated from carbon emissions. Efforts to reduce carbon
emissions are efforts to prevent or reduce the negative impacts of climate change.
Realizing the risks that arise, developed countries have already tried to manage carbon
emissions. However, developed countries cannot solve environmental problems alone,
while developing countries continue to destroy nature through deforestation, destruction,
water and air pollution, and others. Integrated cooperation between the two parties is
required (Pujayanti, 2012).

Therefore, countries continue to develop solutions at conferences, and the terms
"carbon markets" and "carbon trading" are used as tools to fight climate change by
reducing carbon emissions generated by all activities in all countries. This journal aims to
examine the role of carbon trading and carbon markets in reducing global emissions.

2. Methods

The technique of collecting data from this journal is to use a literature review to
unravel relevant concepts and theories in explaining the role of implementing carbon
market schemes and carbon trading to mitigate climate change. The sources of data and
information in this paper are various journals, official reports, as well as credible and
reliable sources of electronic media regarding the implementation of carbon market
schemes and carbon trading. The data analysis technique used is qualitative analysis,
which is a way of analyzing data based on concerns, theories, laws and regulations, expert
views, or their views which will try to analyze existing problems related to environmental
law enforcement in Indonesia and contribute to the form of solutions to overcome these
problems.

3. Results and Discussion

3.1 The history of carbon market and carbon trading

Long before the carbon market scheme began to be discussed by countries in several
conferences, the term carbon offsets first appeared in the 1970s, exactly 8 years before the
signing of the Kyoto Protocol. The first case that emerged was in applied energy services,
an American electric power company, that decided to fund an agriforest in Guatemala to
offset the emissions of a coal-fired power plant in Connecticut, making this case the first-
ever carbon offset program.

Then, as an effort by each country to fight environmental problems, the Earth Summit
was born which was held in Rio de Janeiro in 1992, and in 1997, the Kyoto Protocol was
formed which was a continuation of the Earth Summit, in the Kyoto Protocol the concept of
Clean Development Mechanism (Clean Development Mechanism) was born
(Setyaningrum, 2015). The Kyoto Protocol aims to maintain GHG concentrations in the
atmosphere at a level that does not endanger the Earth's climate system. This goal will be
achieved if the Protocol regulates the implementation of emission reductions by
industrialized countries by 5% below 1990 levels in the period 2008-2012 (Pradita, 2017).
One form of CDM application is to carry out Carbon Trade. Carbon trading is a market-
based mechanism that allows for the negotiation and exchange of GHG emission rights. The
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market mechanism regulated in the Kyoto Protocol can occur on a national or
international scale as long as equal rights of negotiation and exchange can be allocated to
all market actors involved (Sekilas Tentang Perubahan Iklim, 2007).

At the end of 2015 in Paris, France, the 21st Conference of the Parties of the UN
Agency for Climate Change (UNFCCC) was held. At the conference, a global agreement was
agreed upon called the Paris Agreement (Paris Agreement) to compel all countries in the
world to contribute to keeping global warming not exceeding 2 degrees Celsius. The Paris
Agreement will be the basis for controlling climate change post-2020, namely after the end
of the implementation of the Kyoto Protocol. Indonesia has ratified the Paris Agreement
and is committed to contributing by reducing national GHG emissions in 2030 by 29%
below emission levels without mitigation efforts (business as usual, BAU). If you get
international assistance, this contribution can be up to 41% below the BAU level (Patrianti
& Shabana, 2020). This has been legalized in the Law of the Republic of Indonesia Number
16 of 2016 concerning the Ratification of the Paris Agreement to The United Nations
Framework Convention on Climate Change ( Law Number 16 Year 2016). The utilization of
carbon markets and carbon trading is one of the things regulated in the Paris Agreement.
One of the effective policy instruments to increase climate change mitigation efforts is the
carbon market scheme (Djaenudin et al., 2018).

3.2 The difference between the carbon market and carbon trading

The terms carbon market and carbon trading are two different things. Although
related to each other, these two terms have fundamental differences and are often used
interchangeably. The difference between these two terms has been listed and explained in
Presidential Regulation No. 46 of 2008 Presidential Regulation No. 46 of 2008 concerning
the National Council on Climate Change carbon trading is defined as "the activity of buying
and selling certificates of reducing carbon emissions from climate change mitigation
activities". There is a clear difference between the terms “carbon market” and “carbon
trading” in that the market is the cause of trade.

3.3 Implementation of carbon market scheme and carbon trading

Trading of carbon emissions is something that has become an important requirement
for the sustainability of ecosystems on Earth. This application is not without reason, but
considering environmental conditions and environmental quality degradation due to
carbon emissions produced by each activity requires the implementation of an emission
trading system. The trading system is also known as the Emission Trading System (ETS) or
the cap-and-trade system and is generally a mandatory carbon market formed based on a
policy of limiting or reducing greenhouse gas emissions (Carbon Market Watch, 2017).
There are two economic instruments for controlling the amount of emissions, namely tax-
based instruments (carbon taxes) and market-based instruments, especially ETS. Under
ideal conditions, both types of instruments produce the same output. The ETS can be
chosen if the government wants to prioritize the certainty of emission reduction targets.
This is quite by the condition of Indonesia which is required to meet the emission
reduction target in the NDC. Conversely, a tax-based instrument may be chosen if the
government wants to be more certain of the magnitude of the reduction costs (OECD,
2021). In the carbon market, what is traded is the right to greenhouse gas emissions in
tons of CO2 equivalent (ton CO2 equivalent). The right here can be in the form of the right
to release greenhouse gases or the right to reduce greenhouse gas emissions. Meanwhile,
the types of greenhouse gases that can be traded on the carbon market are generally the
six types of greenhouse gases listed in the Kyoto Protocoll, which include carbon dioxide
(CO2), methane (CH4), nitric oxide (N20), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulfur hexafluoride (SF6) (IEA, 2022). The implementation of ETS as well as
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the carbon market in general, aims to reduce greenhouse gas emissions as efficiently as
possible. An example of the calculation in its implementation is as follows.

Industry A and Industry B are subject to a 30% emission reduction obligation from
the government. Initial emission of A is 600 tonnes of CO2 and B 400 tonnes of CO2. Thus,
A must reduce emissions by 180 tons and B by 120 tons. After conducting a study of the
potential and costs of reducing emissions, the profiles of emission reduction costs for A
and B are obtained in Table 1 below.

Table 1. Number of receptors in each container

Industry First 50 tonnes Second 50 tonnes Third 50 tons and so on
A Rp100.000/ton Rp200.000/ton Rp500.000/ton
B Rp100.000/ton Rp100.000/ton Rp300.000/ton
(IEA, 2022)

From these data, if there is no carbon market option, Industry A will have to pay
Rp55.000.000 and B will cost Rp16.000.000. The total cost of issuance is Rp71.000.000.
Meanwhile, if the carbon market is implemented, industry A will only carry out 100 tons of
emission reduction itself and buy the rest from B. Taking into account a trade profit of
Rp50.000/ton, then A must pay Rp43.000.000 and B Rp12.000.000. Thus, the total cost of
reducing emissions with the carbon market is Rp55.000.000. Calculation details can be
seen in the following Table 2.

Table 2. Example of a details calculation of emission reduction cost

Industry  Emission Emission reduction Purchase Total cost
reduction cost /[sale]
[A] [B] [C] (D] [C+D]
Without carbon trading options
Industry 180 ton = (50 ton x Rp. Rp55.000.000
A(target 100.000/ton) + (50 ton
1800 x Rp200.000/ton) + (80
tonnes) ton x Rp500.000/ton) =
Rp55.000.000
Industry = (100 ton x Rp16.000.000
B (target Rp16.000.000
120 100.000/ton) + (20 ton
tonnes) x Rp300.000/ton) =
Rp16.000.000
Total emission reduction costs of Industry A and Industry B Rp71.000.000

With carbon trading options

Industry 100 ton = (50 tonx =80 ton x Rp350.000 = Rp. Rp43.000.000
A (target Rp100.000/ton) + (50 28.000.000
180 ton x Rp200.000/ton) =
tonnes) Rp15.000,00
Industry 200 ton = (100 ton x =80ton x Rp [350.000] =Rp. Rp12.000.000
B (target Rp100.000/ton) [28.000.000]
120 + (100 ton x
tonnes) Rp300.000/ton) =

Rp40.000.000

(IEA, 2022)
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The example above is one of the proofs that implementing carbon markets and ETS
can be cost-efficient as a climate change mitigation effort. Although Indonesia is still in the
stage of adaptation to this system and is relatively left behind by countries that have
carried out trading transactions of carbon emissions. Emissions trading systems (Emission
Trading System/ETS) have been operating in several countries, including the European
Union since 2005, Switzerland since 2008, New Zealand since 2008, and Kazakhstan since
2013. Then, Korea in 2015, Australia in 2016, Canada in 2019, China and Mexico in 2021.
China has conducted trials in seven provinces since 2013 (Nisa & Suharno, 2020).

3.4 Implementation barriers

Direct carbon trading is the result of the principle of common but differentiated
responsibilities, namely that there is a difference in responsibility between parties who are
obliged to reduce emissions and those who do not have a direct obligation to reduce
greenhouse gas emissions (Maharani et al., 2020). However, one of the key factors that can
realize the success of carbon trading practices is the alignment and attention of all
implementing parties (Budiman et al., 2020).

The carbon market was built to facilitate countries that wish to compensate for their
carbon emissions. This system is also made with the hope that efforts to reduce carbon
emissions can be seen as something attractive and profitable, thereby supporting efforts to
control global warming. But this market is not without problems. One of the problems
faced is regarding environmental integrity (Tampubolon, 2022).

Other matters such as the issue of double counting which has been agreed to no
longer be allowed under the Paris Agreement with the existence of a corresponding
adjustment after the transfer of mitigation results make the prospects for the international
carbon market still less attractive (Fearnehough et al., 2020). This is clearly stated in the
Paris Agreement Article 6 paragraphs 4-5 regarding the establishment of a mechanism
that will contribute to GHG mitigation and support sustainable development under the
authority and guidance of the CMA and its use is voluntary; utilization must avoid the
occurrence of double counting (Soejachmoen, 2018).

For the capacity of developing countries, Indonesia has a tough task to strive for the
successful implementation of carbon market schemes. Reflecting on the success of the
Finnish Government, this success was due to other supporting policies that were built
together with carbon market policies (Barus & Wijaya, 2022). Furthermore, Indonesia has
many sectors that have the potential to support the implementation of carbon trading.
Forests that have a protective function have the potential to contribute to emission
reduction efforts. It is considered that forest management with a protective function for
emission reduction will be more effective if the surrounding community is involved in the
decision-making mechanism (Alviya et al., 2018). If we compare the potential between
developed and developing countries, the forestry sector provides enormous opportunities
for developing countries that own forests or forest lands like Indonesia (Murdiyarso,
2018).

Another problem is the matter of pricing. The problem is that Indonesia's carbon tax
price of IDR 30 per kilogram (kg) of carbon dioxide equivalent (CO2e) or an equivalent
unit is considered too cheap. Apart from all that, it could be that this is all still a start which
can later be adjusted according to the market. The latest World Bank report reveals that
the fundraising that can be generated from carbon trading can reach USD 53 billion in
2020 so the funds can be used for green investment (Hidranto, 2021).

Therefore it is necessary to make improvements in the institutional aspect, as well as
collaboration and further studies regarding carbon market schemes as well as carbon
trading, as well as utilization of potential sectors to support the success of carbon market
trading schemes as an effort to mitigate climate change (OJK, 2022).
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4., Conclusion

The concept of trade and carbon market is very urgent to be implemented in
Indonesia considering the deteriorating environmental conditions that will affect the
quality of public health. The emission reduction targets that Indonesia is committed to at
the international level can also be achieved by implementing this system. Furthermore, the
carbon market and carbon trading system encourage Indonesia to end its dependence on
fossil fuels and replace them with renewable and more environmentally friendly fuels. As
for its application, cooperation from all stakeholders is required so that its application can
be realized effectively and efficiently.
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