™

Check for
updates

Difference in Stock Prices Before and After The
Inaugurations of the Indonesia Carbon Exchange

Umi Marwati', Arif Darmawan?

12Management and Business, Politeknik Negeri Batam, Batam, Indonesia.
umimarwati6é4@gmail.com, *darmawan@polibatam.ac.id

Abstract. This study looks at how the market reacted to the start of the Indonesia
Carbon Exchange (ICX), especially in the energy sector of Indonesia. To measure
these reactions, three things were checked: Average Abnormal Return (AAR),
Average Trading Volume Activity (ATVA), and Average Security Return Variability
(ASRYV). The study used a quantitative method, looking at 64 companies over a 10-
day period before and after the ICX began. The results found that there was a big
difference in AAR before and after the ICX started, with a very low significance value
of 0. 000. However, there was no big change in ATVA or ASRV. This suggests that
the market reacts more to changes in returns than to trading volume or volatility when
it comes to environmental policies.

Keywords: Indonesian carbon exchange, average abnormal return, average trading
volume, average security return variability

1. Introduction

Indonesian Carbon Exchange (ICX)is a carbon trading platform operating in Indonesia. Its
existence aims to support Trying to cut down on greenhouse gas emissions by using carbon
trading systems. The energy sector, including fossil fuel-based power generation, oil and
gas production and distribution, and energy use in the industrial and transportation sectors,
is a major contributor to global carbon emissions. On the other hand, the mining industry,
particularly coal, also contributes significantly to carbon emissions. According to a report
from Carbon Brief, China is named the country with the largest contribution to global car-
bon emissions from mining activities and the making of iron, steel, coal, magnesium, and
aluminum, with the largest environmental damage contributions from the iron sector (23%),
coal (18%), and magnesium (13%). Meanwhile, the US and Russia contribute significantly
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through natural gas extraction.1This data aligns with the 2023 Global Carbon Project team
of scientists, which reported that the amount of carbon released into the atmosphere world-
wide each year due to the burning of coal is 15.4 Gt CO2.2.
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Fig. 1. Annual Global Fossil CO2 Emissions
Source :Global Carbon Project

In Indonesia, the energy sector is one of the largest contributors to carbon emissions.
According to Global Energy Monitor data, coal mining in Indonesia produces 58 million
tons of CO: per year in methane emissions. Furthermore, a Global Carbon Project report
shows that Indonesia's CO: emissions from fossil fuels, particularly coal, increased by
33.5% in 2022.3 This increase demonstrates the urgency of accelerating the energy transi-
tion and increasing efficiency in the national energy sector.

Indonesia, which has a lot of chances to use renewable energy, can move towards using
less carbon in its energy system. The Indonesian government has shown its dedication to
this agenda by setting up the ICX as an instrument to strengthen the domestic carbon mar-
ket. The Executive Director of the Bright Indonesia Foundation, Adhityani Putri, stated that
a carbon trading scheme like the ICX could incentivize companies to reduce their emissions
through the adoption of green technology or the transition to renewable energy, while also
opening up opportunities to sell carbon credits*.

Beyond environmental aspects, [CX also contributes to significant changes in economic
and social dimensions. Financially, companies face new pressures to allocate additional

Accessible: https://www.carbonbrief.org/emissions-from-mining-cause-up-to-2-5tn-in-environmen-
tal-damages-each-year/ (Accessed February 20, 2024)
2Accessible:https://robbieandrew.github.io/GCB2023/(Accessed February 26, 2025)
3Accessible:https://robbieandrew.github.io/GCB2023/(Accessed February 26, 2025)
4Accessible:https://databoks.katadata.co.id/datapublish/2022/03/2 1 /emisi-metana-tambang-batu-
bara-indonesia-terbesar-ke-8-global(Accessed February 24, 2024)
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costs for emissions reporting, regulatory compliance, or the purchase of carbon credits. This
can impact profitability, cost structures, and investment strategies. On the other hand, com-
panies that successfully transition to low-carbon practices can reap benefits such as access
to green financing, fiscal incentives, and enhanced reputation and investor confidence, ul-
timately impacting market valuations and stock returns.

Meanwhile, from a non-financial perspective, issues such as compliance with environ-
mental policies, corporate governance, and image and reputation among the public and
global investors are crucial. A company's inability to respond to carbon trading policies can
trigger reputational risks, regulatory fines, or a loss of market confidence. Therefore, re-
search is crucial regarding the effectiveness of the Indonesia Carbon Exchange (ICX) as a
market policy instrument in reducing emissions and encouraging the transition to clean en-
ergy. This research is crucial to answering whether the carbon trading scheme can provide
a strong enough incentive to change the behavior of companies that have historically been
driven more by profitability than environmental sustainability.

There are several research results regarding stock prices before and after the occurrence
of certain phenomena. Research by Sunardi et al. (2023) found that the market responded
negatively with the announcement of the Domestic Market Obligation (DMO) coal policy,
There was no major change in abnormal returns for coal companies listed on the IDX in
2018 before and after the announcement. Meanwhile, Dalimunthe (2023) examined the im-
pact of the launch of carbon trading and found no significant difference in abnormal returns
and security return variability, but there was a significant difference in average trading vol-
ume.

Many restock and energy markets.search papers have looked at how worldwide policies
and big events affect. Lyu & Scholtens (2024) found that the European Union's emissions
trading system (EU ETS) acted as the main transmitter of international carbon market
shocks, while the New Zealand ETS was the main receiver, with a relatively low level of
total connectedness (10—-12%). Meanwhile, Birindelli et al. (2023) concluded that stock
markets tend to Companies tend to react negatively to stricter climate rules and positively
to easier regulations, as shown by how markets responded to the outcomes of the COP 26
summit. Lukman et al., (2022) found clear differences in stock returns before and after the
announcement of new normal rules in the manufacturing industry. This shows how markets
react to local policies.

Market responses to domestic policies have also been extensively researched. Study,
Alfisah (2020) noted that the announcement of the 16th Economic Policy Package did not
trigger significant changes in the abnormal returns or trading value of mining sector
shares.Gursida & Indrayono (2019) also stated that the majority of economic sectors
showed negative reactions to policy announcements, but not significantly. In the context of
geopolitical conflict, Nerlinger & Utz (2022) shows that energy companies experienced
positive cumulative abnormal returns during the Russia-Ukraine conflict. In the global en-
ergy sector, Wang et al. (2022) examining the impact of the COVID-19 pandemic on the
relationship between crude oil and coal prices, found that energy market efficiency
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temporarily increased in late 2020 due to QE policies, but declined again in early 2021.
Kelikume & Muritala (2019) revealed that low oil prices have a negative impact on stock
markets in Africa due to the market structure which is still fragmented and under developed.

This study expands on the work of Sunardi et al. (2023). The primary distinction between
this research and earlier studies lies in the focus on the sample employed to examine the
capital market's response to the initiation of the ICX in the energy industry. This particular
variable was obtained from another research to evaluate the impact of establishing the ICX
on capital market and energy sector firms in Indonesia, specifically regarding the fluctua-
tions in share prices of these companies before and after the ICX was established. Addi-
tional variables in this research were sourced from the study by Dalimunthe (2023), which
examined the average fluctuation in returns of securities to analyze market responses. This
research seeks to examine in greater detail the market's reaction to the launch of the ICX.
This study aims to address gaps in existing knowledge and contribute new insights to the
current literature on capital markets and the environment.

2. Theory and Literature Review

The concept of signal theory was first introduced by Spence (1973) This theory explains
that every action taken can contain information. Aditha & Adiputra (2020) In this context,
the launch of the Indonesian Carbon Exchange (ICX) can be seen as a signal from the gov-
ernment regarding the direction of future environmental policy. Energy sector companies,
while not necessarily directly participating in carbon trading, remain a concern because this
sector is a major contributor to emissions. Investors may interpret this event as a signal of
new risks or opportunities in the sector. Market responses to these indicators are shown in
stock price changes, which ultimately influence abnormal returns prior to and following the
event. The foundation of variations in abnormal returns is rooted in how investors perceive
new information.

Fama (1970) suggests that the market will respond through changes in stock prices when
it receives information deemed relevant. Several previous empirical findings indicate that
abnormal returns tend to be positive when an event contains positive information or good
news. Based on research conducted by Octaviani & Harianti (2021) The findings revealed
a notable variation in positive abnormal returns prior to and following the stock split. Choi
(2023) shows that there is a positive abnormal return to economic diplomacy events. The
results of this study are in line with research Kurniawan (2015) and Monga (2021) which
states that there is a difference in abnormal returns on the announcement of an event.

The inauguration of the ICX is a positive signal for energy companies, as the ICX's car-
bon trading platform is seen as a sustainable effort that can attract investor interest and drive
increased ATVA. Several studies have shown that policy announcements can influence
market behavior through significant changes in TVA. Sunardi et al (2023) identified marked
variations in TVA prior to and following the declaration of the DMO coal pricing policy.
Dalimunthe (2023) noted an increase in the average TVA of LQ45 stocks after the launch
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of carbon trading. Meanwhile, Kurniawan (2015) found a negative impact on TVA, and
Octaviani & Harianti (2021) also showed that certain issues can significantly impact trading
volume.

The theory of market efficiency is a theory that discusses prices or values that fully re-
flect all the information available in that information. Fama (1970). In this context, market
efficiency indicates that the price of carbon credits and company shares will reflect all rel-
evant information, both related to investment decisions and emission management policies.
This view is in line with the statement Gumanti & Utami (2002) which states that investors
consider risk and return when making investment decisions. Based on this theoretical foun-
dation and findings from previous research, the developments made in this study are as
follows:

H1: A notable disparity exists in the average abnormal return (AAR) prior to and follow-
ing the initiation of carbon trading in Indonesia.

H2: A notable disparity exists in the average trading volume activity (ATVA) prior to and
following the initiation of ICX.

H3: A notable difference exists in the average security return variability (ASRV) prior to
and following the initiation of ICX.

Fig. 2. Conceptual Framework

Difference In Stock Prices Before And
After The Inaugurations Of The
Indonesia Carbon Exchange

Before Inaugurations

1. AAR 1. AAR
2. ATVA 2. ATVA
3. ASRV 3. ASRV

Paired T Test / Wilcoxon

Source: Processed by researchers, 2024

3. Research methods

This study uses a quantitative method, to look at all companies in the energy industry that
are listed on the Indonesia Stock Exchange (IDX). A total of 64 companies were chosen
from the 90 companies available, using a purposive sampling method. The selection was
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based on the criterion that the companies are listed on the IDX, complete data such as clos-
ing stock prices and the Jakarta Composite Index (JCI) during the study period, and no
corporate actions such as stock splits, dividend distributions, rights issues, or IPOs during
the carbon market launch period. The information utilized is secondary data sourced from
the official website of the Indonesia Stock Exchange (www.idx.co.id) or from
(https://finance.yahoo.com/) The information encompasses JCI data, daily closing stock
values, the quantity of shares exchanged, and the total shares available. The observation
period lasted 21 days, comprising 10 days preceding and 10 days following the launch of
the Indonesian Carbon Exchange (ICX) on September 26, 2023, to minimize any artificial
effects and to enhance the understanding of market trends. The observation timeframe ex-
tends from September 12 to October 11, 2023.

To evaluate the change in stock prices prior to and following the ICX launch, a difference
test was performed, starting with a normality assessment utilizing the Kolmogorov-Smirnov
approach. If the data indicated a normal distribution (significance > 0.05), the analysis pro-
ceeded with a paired t-test. If the data did not follow a normal distribution (significance <
0.05), a non-parametric test called the Wilcoxon Signed Rank Test was applied. This test
method was chosen to ensure that the analysis results were consistent with the nature of the
data and had a reliable level of validity. This researchusing comparative analysis using the
following variable averages:

Average Abnormal Return (AAR)

AAR is used to measure the average market reaction to an event (e.g. an announcement or
policy) across a sample of companies.MacKinlay (1997). The calculation stages used are as
follows.

1) Calculating the actual return

Pi,t—Pi,t—1

Ri,t) =
(Ri, ) Pit—1

Information:

Ri,t = Daily stock return of security i in period t
Pi,t = Daily stock price of security i in period t
Pi,t — 1 = Daily stock price of security I in period t-1

2) Calculating expected return

IHSGt — IHSGt — 1
IHSGt — 1

E(Rmt) =

Information:


http://www.idx.co.id/
https://finance.yahoo.com/

Difference in Stock Prices Before and After The Inaugurations ... 9

E(Rmt) = expected returnfor security i at event t
IHSGt = Composite stock price index for security Ii at event t
IHSGt-1 = Composite stock price index for security i at event t-1
3) Calculating abnormal returns
ARi,t = Ri,t — E(Rmt)
Information:

Ari,t = Abnormal return of the i-th security in the t-th event period
Rit = Actual return that occurs for the i-th security in the t-th event period
E(Rmt) = Expected return of the i-th security for the t-th event period

4) Calculate the average abnormal return for each share in the period before and after
the event.

L="10AR Before

t

AARt =

L=t10AR After
t

AARt =

t = Time Period

Average Trading Volume Activity (ATVA)

The measure of liquidity of stock i at time t is determined by comparing the number of
shares traded with the total shares outstanding during that period.Setyawan (2006). The
calculation stages used are as follows:

1) Calculate the TVA for each company during the research period.

. Volume of shares traded at the time t
TVAit =

The volume of shares i outstanding at time t

2) Calculate the average TVA for each sample company in the period before and after
the event.

t="10TVA Before
t

ATV A Before =
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YEEHI0TVA After
t

ATVA After =

Information
t = Length of period
Average Security Return Variability (ASRV)

Changes in the distribution of stock returns due to an informative event Gumanti & Elok
Sri Utami (2002).

1) Calculating the variance of abnormal returns
it 02
Y (Arit) _ Arit—Avarage Arit)

n-1

Information

V(Arit) = Variance of abnormal returns in the period outside the announcement
n = Number of days observed

Arit = Abnormal Return of security i period

2) Calculating Security Return Variability

..\ _ Arit?
(SVRit) " V(arit)
Information
Arit = Abnormal Return of security i period

V(Arit) = Variance of abnormal return in the period outside the announcement
3) Calculating average SRV

£=210SRV Before
t

ASRV Before =

L=+10SRV After

ASRV After = "

t = Length of period
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4. Results and Discussion

4.1 Research result

This study uses data from 64 sample company observations to measure market reactions to
the inauguration of the Indonesia Carbon Exchange (ICX) with three main variables,
namely average abnormal returns, average trading volume activity, and average stock return
variability. Data were obtained from stock prices, trading volume, and daily stock return
data collected before and after the ICX inauguration date. Based on data processing using
the Wilcoxon signed ranks test, the results show that the AAR variable experienced a sig-
nificant difference before and after the event, with an Asymp. Sig. (2-tailed) value of 0.000.
This indicates that the market responded significantly to the ICX launch through changes
in abnormal stock returns.

In contrast, the test results for the ATVA and ASRYV variables showed significance val-
ues of 0. 144 and 0. 495, respectively, which means there was no big difference in trading
volume and stock return variability before and after the ICX launch. This shows that the
market's reaction to environmental policies like the ICX is more about returns than about
how much people trade or how volatile the stock prices are. This finding supports the idea
from signaling theory that important information, like the start of a carbon trading system,
can send signals to investors. However, how well these signals work depends a lot on how
the market sees them. In this case, the Indonesian market might not be fully efficient yet
when it comes to reacting to new environmental policies, as shown by the weak responses
in ATVA and ASRV.

4.2 Descriptive Analysis Test

The descriptive analysis results of the research variables before and after the inauguration
of the ICX are presented in Table 1. Descriptive analysis is used to obtain an overview of
the sample being studied. In this study, descriptive testing involves finding the average, the
smallest number, the largest number, and the standard deviation to give a basic idea of how
the data is spread out (Ginting & Silitonga, 2019). In the context of this research, the vari-
ables analyzed include the valuesaverage abnormal return, average trading volume activity,
and the average variability of stock returnsboth before and after the inauguration of the
Indonesia Carbon Exchange (ICX). This analysis aims to examine the differences in aver-
ages, minimum and maximum ranges, and data distribution (standard deviation) for each
variable, which serve as the basis for understanding market behavior regarding the event.
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Table 1. Descriptive Analysis Test Results

Variables N Minimum Maximum Mean Standard Deviation
AAR After 64 -2060.47 25495.52 -241.41 4249.98
AAR Before 64 -206210 26689.30 -3467.74 26123.73
ATVA After 64 0.002 16.37 0.87 2.27
ATVA Before | 64 0.001 54.30 1.53 6.82
ASRYV After 64 -6718100.46 6356633.81 227375.58 1838923.91
ASRY Before | 64 -3259632.20 1308614.34 -520283.08 4133943.81

Source: Processed by researchers, 2025

Based on the results of descriptive analysis, the average value of Average Abnor-
mal Return (AAR) after the inauguration of ICX was -241.42 with a standard deviation of
4249.98, while before the inauguration it had a lower average of -3467.75 with a much
higher standard deviation of 26123.73. For the Abnormal Trading Volume Activity
(ATVA) variable, the average after the inauguration was 0.87527 with a standard deviation
of 28, lower than before the inauguration which had an average of 1.53 and a standard de-
viation of 6.83. Meanwhile, Abnormal Stock Return Volatility (ASRV) showed a signifi-
cant change, with the average value after the inauguration being positive at 227,375.58 with
a standard deviation of 1,838,923.91, while before the inauguration the average was varia-
ble at -520,283.08 with a standard deviation of 4,133,943.82. These results indicate differ-
ences in data characteristics between the periods before and after the inauguration of the
ICX, potentially reflecting the market's response to the policy.



Difference in Stock Prices Before and After The Inaugurations ... 13

The normality test results of the research variables are presented in Table 2. Normal-
ity testing was conducted with the aim of determining whether the data used in this
study follows a normal distribution, which is one of the important requirements before
testing the research variables. To test the normality, the Kolmogorov-Smirnov method
was used with a significance level of 5%, to ensure that the statistical analysis technique
used was in accordance with the characteristics of the data distribution. Although all
variables had gone through the transformation process, the test results showed that all
variables were still not normally distributed. This was indicated by the significance
value (Asymp. Sig. 2-tailed) of each variable which was below 0.05, namely AAR After
(Sig. = 0.000), AAR Before (Sig. = 0.000), ATVA After (Sig. = 0.000), ATVA Before
(Sig. = 0.000), ASRV After (Sig. = 0.000), and ASRV Before (Sig. = 0.000). Based on
these results, it can be concluded that the six variables in this study are not normally
distributed, even though data transformation has been carried out. Therefore, further
analysis will be carried

Table 2. Normality Test Results

Variables Statistics df Sig. Results
AAR Before 0.465 64 0.000 Abnormal
AAR After 0.376 64 0.000 Abnormal
ATVA Before 0.249 64 0.000 Abnormal
ATVA After 0.246 64 0.000 Abnormal
ASRY Before 0.161 64 0.000 Abnormal
ASRYV After 0.294 64 0.000 Abnormal

Source: Processed by researchers, 2025

Based on the normality test results presented in Table 2 and the Wilcoxon Signed-
Rank Test results summarized in Tables 3 and 4, this study examines differences before
and after the inauguration of the Indonesia Carbon Exchange (ICX) for three main var-
iables. The results show that only one variable exhibits a statistically significant differ-
ence. Average Abnormal Return (AAR) shows a significant difference between the pe-
riods before and after the inauguration of the Indonesia Carbon Exchange (ICX). With
a sample size of 64, the Z value is -3.852 and the Asymp. Sig. (2-tailed) is 0.000, which
is smaller than the 0.05 significance level, so H1 is accepted. The dominance of the
variable ranking (52 cases) indicates that the AAR value tends to decrease after the
inauguration of the ICX. This finding indicates a significant market reaction, which
strengthens the signaling theory, that variable information regarding environmental
policies such as carbon trading can provide strong signals to investors.

Meanwhile, the Average Trading Volume Activity (ATVA) variable shows a Z
value of -1.462 and an Asymp. Sig. of 0.144, with a dominant positive ranking (32
cases). Because the significance value exceeds 0.05, H2 is rejected, meaning there is
no significant difference in stock trading volume activity before and after the event.
This indicates that the inauguration of the ICX has not significantly influenced
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investors' trading decisions in the short term. Similarly, the Average Security Return
Variability (ASRV) variable obtained a Z value of -0.682 and an Asymp. Sig. of 0.495,
with a dominant variable ranking (35 cases). Because the significance value is also
greater than 0.05, H3 is rejected, meaning there is no significant difference in stock
return variability. These findings reinforce the view that although the market responds
to new information such as the ICX, this reaction is not yet widely reflected in aspects
of trading volume and price volatility.

Table 3. Test Results Wilcoxon Signed Ranks Test

Variables N | Dominant Rank | Mean V4 Asymp. Information
Rank Sig. 2-
tailed)

Average Abnormal | 64 | Negative Ranks 31.08 -3,852 | 0.000 There is a significant
Return(AAR) (52) difference (H1 is ac-

cepted)
Average  Trading | 64 | Positive  Ranks 38.17 -1,462 | 0.144 There is no significant
Volume Activ- (32) difference (H2 is re-
ity(ATVA) jected)
Average  Security | 64 | Negative Ranks 32.63 -0.682 | 0.495 There is no significant
Return  Variabil- (35) difference (H3 is re-
ity(ASRYV) jected)

Source: Processed by researchers, 2025

Table 4. Hypothesis Test Result

Hypothesis Sig. Information
A notable disparity exists in the average abnormal return (AAR) prior
H1 to and following the initiation of carbon trading in Indonesia. 0.000 | Supported
A notable disparity exists in the average trading volume activity
H2 (ATVA) prior to and following the initiation of ICX 0.144 | Not Supported
A notable difference exists in the average security return variability
H3 (ASRYV) prior to and following the initiation of ICX. 0495 | Not Supported

Source: Processed by researchers, 2025
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4.3 Discussion

HI1: A notable disparity exists in the average abnormal return (AAR) prior to and fol-
lowing the initiation of carbon trading in Indonesia.

The comparison of Average Abnormal Returns (AAR) before and after the inaugu-
ration is presented in Table 5. The Wilcoxon signed-rank test results show a significant
difference between the average abnormal return (AAR) before and after the inaugura-
tion of the Indonesia Carbon Exchange (ICX), with a significance value of 0.000 (p <
0.05). This indicates that the inauguration of the ICX provided a signal to investors,
thus triggering a market reaction. This finding is in line with signaling theory. Accord-
ing to this theory, new information or policies announced by authorities or companies
can act as signals to market players regarding future conditions or prospects.Spence,
(1973)In this context, the inauguration of the ICX signals that the Indonesian govern-
ment is increasingly serious about implementing sustainable policies and transitioning
to a green economy. For investors, this can be interpreted as increasing pressure and
opportunities for companies to adopt sustainable business practices, potentially impact-
ing their long-term performance and stock value.

Furthermore, these results are also relevant to the Efficient Market Hypothesis
(EMH). Fama (1970) states that the market efficiently processes all available public
information, including economic policies and events. Therefore, the market reaction to
the ICX announcement is quickly reflected in stock prices, as evidenced by significant
differences in abnormal returns. This reaction also reflects investors' interpretation of
the economic value of the environmental policy. In this context, the ICX can be per-
ceived as a positive signal that leads to the strengthening of corporate green and sus-
tainability initiatives, thus triggering changes in investor expectations regarding stock
returns.

The inauguration of the ICX is not only a symbol of commitment to emissions re-
duction, but also part of a long-term policy framework that is shifting from voluntary
to mandatory. Under OJK Regulation No. 14/2023, high-emission industrial sectors
such as energy and mining are required to report emissions, participate in a verification
system (MRYV), and transact carbon credits through an official exchange authorized by
the OJK.(Republic of Indonesia, 2023)Although the initial implementation phase still
allows for adaptation, the policy direction indicates that non-compliance may be subject
to administrative sanctions, stricter supervision, or reduced incentives, as expressly
stipulated in Article 33 of POJK No. 14/2023.(Republic of Indonesia, 2023)The market
reaction to this policy reflects the perception that sustainability is no longer an optional
issue, but rather a strategic factor influencing company value. Therefore, companies
that respond to carbon trading policies tend to be viewed more positively by investors,
demonstrating readiness to face regulatory risks and the challenges of the green transi-
tion. These findings are supported by previous research, such as that by Lukman et al.
(2022).Nerlinger & Utz (2022)AndBirindelli et al. (2023) which shows that strategic
events often give rise to abnormal returns due to investors' interpretation of the signals
contained in the event.
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Table 5. AAR Before and After Inauguration

AAR before and after inauguration
AAR-n N 64
AAR+n Asymp. Sig. (2-tailed) 0.000

Source: Processed by researchers, 2025

H2: A notable disparity exists in the average trading volume activity (ATVA) prior to
and following the initiation of ICX

The results of the Average Trading Volume Activity (ATVA) before and after the
inauguration of the ICX are presented in Table 6. Testing ATVA using the Wilcoxon
signed-rank test yielded a significance value of 0.144 (p > 0.05), indicating no signifi-
cant difference in stock trading volume before and after the ICX launch. In other words,
although descriptively there is a difference in the number of trades, statistically the
change is not strong enough to be declared significant. This is due to several factors,
such as investors' lack of awareness of the direct implications of the ICX on company
performance, or because carbon trading is still considered to have insufficient influence
on the stock market in the short term. This phenomenon can be explained through a
behavioral finance approach and investor attention theory. This theory states that in-
vestors tend to only respond to information that is considered relevant, concrete, or has
direct financial implications. The unresponsiveness of trading volume also reflects the
characteristics of the capital market, which is not yet fully efficient in processing long-
term structural information Barber & Odean (2008).

On the other hand, political aspects and uncertainty about regulatory implementa-
tion also contributed to the slow market response. Although regulations such as POJK
No. 14/2023 have been issued, not all companies are required to comply immediately,
and sanctions are still being imposed gradually. This political and regulatory uncer-
tainty creates ambiguity among investors, ultimately resulting in stagnant trading vol-
umes.

This condition also reflects a market form that is not yet fully informationally
efficient, as explained in the efficient market hypothesis (EMH), which states that the
market does not always respond directly to new information. Fama (1970)This finding
is in line with the research results Alfisah (2020), Gursida & Indrayono (2019), and
Lyu & Scholtens (2024) which also found that specific policy announcements or events
do not always result in significant changes in stock trading volume. Thus, the market
response to structural information such as the ICX inauguration takes time to fully in-
ternalize. This suggests that trading volume tends to respond more slowly than abnor-
mal returns, which are more sensitive to signals or information shocks. Therefore, the
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results of this study reinforce the view that trading volume responds more slowly to
structural policy information such as the ICX inauguration, compared to abnormal re-
turns, which are more sensitive to information shocks.

Table 6. ATVA Before and After the Inauguration

ATVA before and after the inauguration
ATVA-n | N 64
ATVA+n | Asymp. Sig. (2-tailed) 0.144

Source: Processed by researchers, 2025

H3: A notable difference exists in the average security return variability (ASRV) prior
to and following the initiation of ICX.

The Average Stock Return Volatility (ASRV) before and after the inauguration is
summarized in Table 7. The test results on ASRV showed a significance value of 0.495
(p > 0.05), which means there is no significant difference in return variability before
and after the inauguration of the ICX. The stable variability of returns indicates that the
market did not experience increased uncertainty or volatility in response to the event.
In theory, this response can be attributed to the concept of rational inattention. Sims
(2003), which explains that investors choose to ignore information that is not consid-
ered to have an immediate impact on their investment decisions. In this case, the inau-
guration of the ICX is seen as a policy that does not yet have a direct or concrete finan-
cial impact on the company, thus not triggering a significant volatility reaction. Fur-
thermore, from the perspective of uncertainty theory in financial markets, volatility typ-
ically increases when the market faces ambiguity or unclear policy direction, which in
the case of the ICX has not yet been fully perceived by investors. Knight (1921).

This is reinforced by the national political situation leading up to and following the
2024 elections, where there is a leadership transition and new policy directions are still
being formulated. Long-term political uncertainty regarding environmental and sustain-
ability commitments, such as whether the new administration will accelerate or delay
the implementation of mandatory carbon trading, has also contributed to market re-
straint. Furthermore, companies have not yet experienced direct financial benefits from
the ICX, as promised government incentives, such as carbon tax cuts or access to green
financing, have not yet been fully implemented (Muzakki, 2025). This imbalance be-
tween the compliance burden and the immediate economic benefits has led companies
and investors to view ICX as a long-term, yet still normative, policy.

This finding is supported by research Dalimunthe, (2023), Alfisah (2020), and Wang
et al. (2022) which also shows that macro events or policies do not directly change
market volatility significantly. Based on the semi-strong form approach of Fama
(1970), the market will only respond significantly to public information if it is deemed
relevant and its impact on a company's intrinsic value is proven. Because the ICX is
still in the early stages of development, the technology and features are not yet fully
matured, the market tends to view it as a long-term initiative that requires strengthened
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regulation, transparency, and policy commitments for more concrete internalization by
market participants. Therefore, these results reinforce the view that the inauguration of
the ICX is not yet a catalyst for systemic risk or short-term volatility, but rather serves
as an early signal of a new sustainability policy direction that will impact the medium
to long term.

Table 7. ASRV Before and After Inauguration

ASRY before and after the inauguration
ASRV-n N 64
ASRV+n Asymp. Sig. (2-tailed) 0.495

Source: Processed by researchers, 2025

5. Conclusion

This study reveals that the inauguration of the Indonesia Carbon Exchange (ICX) sig-
nificantly impacted abnormal stock returns in energy sector companies. These findings
indicate that the capital market responded positively to policies related to carbon emis-
sion reduction and carbon trading. However, there were no significant changes in trad-
ing volume or stock return variability. This indicates that the market reaction was une-
ven across the analyzed energy sectors. This limited response may be influenced by
investors' limited understanding of the mechanisms and implications of the ICX.

Overall, this research makes an important contribution to the study of capital markets
and environmental policy in Indonesia. The results also reinforce signaling theory,
which suggests that policy information deemed relevant can influence market behavior.
However, how well these signals work still relies a lot on what market participants think
and know. Therefore, broader education and outreach regarding the role and benefits
of carbon markets are needed. This is crucial for carbon trading policies to have a more
optimal impact on the market and the environment.

This research should give investors helpful information to help them decide where
to invest, policymakers, and academics in understanding market dynamics related to
climate policy. The government needs to strengthen regulations and incentives to in-
crease participation in the carbon market. Investors are also encouraged to consider
environmental aspects more closely when making investment decisions. Academics
can also develop further research with broader sector coverage. By following these
steps, it is hoped that Indonesia can make the best use of the carbon market to reach
long-term economic growth that is both healthy and lasting.

Although it was conducted systematically, this research still contains several limita-
tions. First, no preliminary study was to look into both money-related and non-money-
related things like how prepared companies are and what investors think about rules on
carbon emissions. Second, the research scope was limited to the energy sector, even
though carbon trading policies also impact other sectors such as manufacturing and
transportation. Third, the approach used was only secondary quantitative, thus failing
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to capture qualitative dimensions such as management motivation or corporate com-
munication strategies.. Therefore, further researchers are advised to combining quanti-
tative and qualitative approaches, expanding the study sectors, and adding variables
such as ESG disclosure, liquidity, and investor perceptions for a more comprehensive
analysis. These efforts are expected to encourage optimization of the carbon market in
support of sustainable economic development in Indonesia.
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