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Abstract
Environmental, Social, and Governance (ESG) perspectives have become integral to corporate decision-making and
investment, with global regulatory mandates for ESG disclosure. The reliability of ESG ratings, crucial for assessing
corporate sustainability practices, is compromised by inconsistencies and discrepancies across and within rating
agencies, casting doubt on their effectiveness in reflecting true ESG performance and impact on firm valuations.
While there have been studies using ESG-related news articles to measure their effect on stock trading, none have
studied the Indonesian stock market. To address this gap, we developed a text similarity framework to identify
ESG-related news articles based on Sustainability Accounting Standards Board (SASB) Standards without the need
for manual annotations. Using news articles from one of the prominent business media outlets in Indonesia and
an event study method, we found that 17.9% out of 18,431 environment-related news are followed by increased
stock trading on the firms mentioned in the news, compared to 16.0% on random-dates datasets of the same
size and firm composition. This approach is intended as a simpler alternative to building an ESG-specific news
labeling model or using third-party data providers, although further analyses may be required to evaluate its robustness.
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1. Introduction

Environmental, social, and governance (ESG) per-
spectives have become one of the most prominent
factors in corporate decisions and investment (Ed-
mans and Kacperczyk, 2022). Many regulators
worldwide have mandated public firms to disclose
their ESG practices regularly. Firms are likewise
concerned about the perception of their ESG prac-
tices as research has shown that it can drive firm
value, e.g. through its impact on sales and mar-
ket investment on firms. The number and size of
investment funds which participate in the UN’s Prin-
ciples for Responsible Investment (PRI) also have
expanded greatly, reaching more than $112 trillion
in assets under management by 2023 (Principles
for Responsible Investment, 2023).

Despite the increased focus on ESG, the relia-
bility of ESG ratings, the primary source of ESG
information, remains under examination. Serious
inconsistencies are documented relating to differ-
ences in data sources and methodologies across
rating agencies, and also internally (i.e. across time
within a rating agency) (Berg and Rigobon, 2019;
Johnson, 2023; Temple-West, 2023). Such issues
have raised concerns about the reliability of ESG
ratings in capturing firms’ sustainable practices and
their subsequent impact on valuations.

As an alternative, recent research suggests that
monitoring ESG-related news in the media can offer
valuable insights into the impact of ESG practices
on firms’ market prices. However, identifying ESG-
related news that is relevant and also potentially
market-moving for a firm requires expertise in ESG

topics as well as time-consuming manual effort.
Previous studies addressing this challenge have
relied on third-party data providers, which often use
automatic classifications based on machine learn-
ing to label news articles as positive or negative
with respect to a firm’s ESG performance.

In this study, we aim to quantify the effect of
ESG-related news articles on the Indonesian mar-
ket by using a text similarity framework and causal
analysis, thus eliminating the need for manually
annotating the articles. In doing so, we made two
main contributions:

1. We collected a large dataset of 119k news arti-
cles pertinent to financial and economic issues
from January 2016 to July 2023 with the corre-
sponding stock ticker symbols to measure the
effect of these articles on the Indonesian stock
market (§3). Using Sentence-BERT (SBERT)
fine-tuned on Indonesian text and the SASB
Standards, we identified 11,920 environment-
related articles that served as the basis for our
analysis.

2. We found that 17.9% out of 18,431 news ar-
ticles (adjusted by the number of firms men-
tioned per publication date, referred to as “firm-
dates”) are followed by increased stock trading
on the firms mentioned in the news for five trad-
ing days after the observation period. This is
higher than the 16.0% increase observed from
a set of dummy datasets (§4). Furthermore,
the percentage of the excess trading rose to
25.6% when we extended the number of trad-
ing days post-period to 20.



35

Building on our findings, we explore the impli-
cations of leveraging news articles to assess the
impact of ESG factors on firms listed in the Indone-
sia Stock Exchange (§5). Additionally, we propose
four avenues for further research, emphasizing en-
hancements in model robustness, inclusion of so-
cial and governance aspects, analysis of news sen-
timent, and the exploration of varied datasets.

2. Related Work

2.1. Using ESG news to predict stock
market

Several research have examined the significance
of ESG publication and ESG news on firms’ value.
Capelle-Blancard and Petit (2017) used 126 thou-
sand ESG news, covering 100 listed firms from
Dow Jones Sector Titans indexes, to study the im-
pact on stock price cumulative average abnormal
returns (CAAR). The dataset was obtained from a
third-party provider, including the positive/negative
labels on the ESG news. They found, among other
hypotheses, that negative ESG news is associated
with a price decline of about 0.1%, while positive
ESG news does not lead to a gain in value.

Similar to (Capelle-Blancard and Petit, 2017),
Serafeim and Yoon (2022) further studied the kinds
of ESG news that result in market reaction using a
third-party news dataset with positive/negative la-
bels, comprising more than 100 thousand firm-date
observations for 3,109 firms. However, they found
that excess market-adjusted returns are more sub-
stantial for positive ESG news, for news related to
social factors (as opposed to environmental or gov-
ernance factors), and if there is more news on the
same day. Pertinent to our research, the reaction
is significant only when the news discusses finan-
cial material issues for a given industry – according
to the standards published by the Sustainability
Accounting Standards Board (SASB) (IFRS Foun-
dation, 2023).

Our study is the first to utilize ESG news for
predicting trends in the Indonesian stock market.
While we identified studies confirming the impact
of ESG factors on the Indonesian stock market,
such as those by Nareswari et al. (2023) and Lubis
and Rokhim (2021), none of these previous stud-
ies have employed Indonesian news articles as a
measure of these factors.

2.2. Identifying ESG factors from news
articles

One way to identify ESG factors from news articles
involves training a classifier based on the articles’
content. Previous studies have successfully ap-
plied this approach using articles not only in En-

glish but also in French and Chinese (Chen et al.,
2023; Tseng et al., 2023; Pontes et al., 2023; Lee
et al., 2023; Wang et al., 2023; Billert and Con-
rad, 2023; Mashkin and Chersoni, 2023; Glenn
et al., 2023). Another way involves extracting ESG-
related terms, as demonstrated by Sandwidi and
Pallitharammal Mukkolakal (2022). However, both
approaches typically require costly human expert
annotations.

To bypass the need for manual annotation, one
could use Sentence-BERT (SBERT) (Reimers and
Gurevych, 2019) to generate embeddings for the
news articles and ESG standards such as SASB,
comparing the similarity values between the two
sets of embeddings. This method was employed
by Sen et al. (2023) to analyze the internal sus-
tainability efforts of major US companies by com-
paring text from online reviews with the United Na-
tions (UN) Sustainable Development Goals (SDGs).
A more directly relevant example to our study is
the work by Pontes et al. (2023), which also used
SBERT, but in their case, to train a support vector
machine classifier using the embeddings as inputs.
Our approach differs by directly comparing the em-
beddings from the news articles with the SASB
standards and filtering out irrelevant matches, as
described in the subsequent section.

3. Methodology

3.1. Data
News We collected Indonesian news articles
from Kontan.co.id1, one of Indonesia’s largest news
portals specializing in financial news. In total, we
collected 119k articles, spanning January 2016 to
July 2023. These articles often contain stock ticker
symbols to identify firms listed in the Indonesia
Stock Exchange (IDX).

Stock trading We used IDX trading data in the
same timespan as the news articles, i.e. January
2016 to July 2023. The data we used is the daily
trading volume for each firm in IDX. In addition, we
also used trading data for each sector in IDX.

SASB Standards To anchor the text embeddings
to (globally-recognized) ESG concepts, we utilized
sustainability standards published by the Sustain-
ability Accounting Standards Board (SASB) (IFRS
Foundation, 2023), as previously done in the litera-
ture (Taleb et al., 2020; Consolandi et al., 2022). In
total, there are 77 industry standards grouped into
11 sectors; e.g. Coal Operations industry standard
in the Extractives & Minerals Processing sector.

1https://www.kontan.co.id

https://www.kontan.co.id
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Each industry standard is associated with sev-
eral ESG topics2. We selected only environmental
topics as the focus of our study as suggested by
Sandwidi and Pallitharammal Mukkolakal (2022).
For each environmental topic in each industry stan-
dard, we took the Topic Summary section, which
describes relevant points about that topic for this
industry. There are in total 244 industry-topic combi-
nations. Since we were using an Indonesian news
dataset, we translated the topic summaries into
Indonesian with Google Translate API.

3.2. Identifying relevant news articles
We employed IndoSBERT (Diana and Khodra,
2023), an SBERT-based (Reimers and Gurevych,
2019) model fine-tuned on Indonesian texts, to
generate embeddings of the news articles and the
SASB Standards. SBERT is a framework derived
from BERT (Devlin et al., 2019) designed to gen-
erate fixed-size sentence embeddings that can be
compared using cosine similarity (Reimers and
Gurevych, 2019). SBERT uses the siamese net-
work architecture (Chicco, 2021) and a pooling op-
eration on BERT’s output, facilitating the fixed-size
embeddings generation. This approach enables
the efficient comparison of sentence pairs of vary-
ing lengths (Reimers and Gurevych, 2019).

For each article, we identified the SASB envi-
ronmental topic standard with the highest article-
standard similarity score (Equation 1) to represent
the relevance of article a to standard s:

αa = max
s

sim(va, vs) (1)

where sim(va, vs) is the cosine similarity between
the embeddings of article va and the embeddings
of standard vs.

We then selected the 90th percentile as the
threshold for identifying relevant articles to ensure
robustness against false positives, as suggested in
a previous study (Chaturvedi et al., 2023). Given
that each article was assigned a similarity value
in the preceding step, this filtering is needed as
the standard deemed most similar to a specific ar-
ticle might still be unrelated to it. Consequently,
we ended up with 11,920 news articles focused
on environmental topics, with an average of 1,490
articles annually (SD = 353).

3.3. Extracting firm mentions
We collected a comprehensive list of firms in the In-
donesian stock market from IDX website3. This list,

2Each topic can be associated with multiple industry
standards, although the topic’s summary within each
industry standard can be different.

3https://www.idx.co.id/id/data-pasar/
data-saham/daftar-saham

which contains 888 firms as of September 2023,
serves as our reference for identifying relevant firms
within news articles. We used both ticker symbols
and full official firm names to search for firm men-
tions. We then extracted the firm mentions using a
regular expression.

Additionally, we excluded irrelevant mentions by
filtering lines containing phrases like “Baca juga:”
(“Also read:”), “Menarik dibaca:” (“Interesting to
read:”), and “Selanjutnya:” (“Further reading:”)
within the articles. These phrases are typically
links to other news articles, thus extracted firms
mentioned in these lines are irrelevant.

3.4. Event study

To validate the usefulness of the text embeddings in
identifying environment-related news articles, we
employed a causal analysis of the impact of the
filtered articles on stock trading using an event
study. Specifically, we tested whether a firm’s stock
trading volume increases for several days after
environment-related news about that firm is pub-
lished.

In our event study framework, we considered the
publication date of a news article as the pivotal
event from which we began observing changes in
stock trading volumes. Given that an article may
mention multiple firms, we associated each article
with pairs of firms and publication dates, referred
to as “firm-dates”. Each firm-date then represented
a time series comprising stock trading volume and
several control variables, allowing us to analyze pe-
riods before (pre-periods) and after (post-periods)
the event. This methodology yielded a dataset of
18,431 firm-dates (18,431 time series), using days
as the unit of measurement.

For each firm-date, we used the standardized
stock trading volume (setting the mean to 1) from 66
trading days before the article publication date (pre-
periods), which reflects approximately 3 months
or 22 trading days per month. We then evaluated
the effect of the environment-related news on the
stock trading volume after 5, 10, and 20 trading
days (post-periods).

To validate the observed effects, we incorporated
the sectoral index price from the IDX as a control
variable for each firm, alongside the daily return
and volatility (= return2) of the sectoral index. This
comprehensive approach ensured a thorough anal-
ysis of the news articles’ impact on stock trading
dynamics.

Finally, we ran R CausalImpact library (Broder-
sen et al., 2015) with the previous specifications on
each generated time series. From each output of
CausalImpact, we extracted the p-value and the
effect, which is the difference between the actual
and predicted values of the main time series during

https://www.idx.co.id/id/data-pasar/data-saham/daftar-saham
https://www.idx.co.id/id/data-pasar/data-saham/daftar-saham


37

Figure 1: Example CausalImpact output for the
trading volume of stock IDX:JSMR on 9 Oct 2017
(news similarity score to environment topic = 96th

percentile). The dashed vertical line denotes the
event/news date.

post-periods. If environment-related news signifi-
cantly affects stock trading, then we would expect
the resulting p-values to be low and the effects to
be large and positive, i.e. since we tested on stock
trading volume, a large and positive effect means
that the news generates excess stock trades. An
example output of the CausalImpact library for
a given firm-date can be seen in Figure 1.

As an additional test, we ran the same analy-
sis on 5 dummy datasets constructed by replacing
dates in the original dataset with random dates
from the same year, in which none of the top 10%
environment-related news about the firm was pub-
lished.

4. Results

The number of environment-related news (firm-
dates) which result in a positive and significant
effect (i.e. larger than predicted trading volume,
p < 0.05) is tabulated in Table 1 and can be dis-
tilled into three main observations. First, the top
10% news articles most similar to environmental
topics led to higher-than-predicted trading volumes
for 17.9% of firm-dates over the next 5 trading
days. Conversely, 9.7% of firm-dates experienced
reduced trading (not detailed in Table 1), while for
72.4% of firm-dates, trading volumes did not sig-
nificantly deviate from the pre-period levels. For
context, control datasets (outlined in §3.4) revealed
that 16.0% ± 0.4% of firm-dates were followed by
excess trading (t-statistic of difference in means

Table 1: Percentage of events followed by excess
trading, by the number of trading days post-periods
and the proportion of news articles sorted by the
similarity to environment topic by SASB standards

Number of trading days
in post-periods

Top 10%
news

Top 5%
news

Top 1%
news

5 17.9% 18.2% 18.1%
10 21.3% 21.4% 21.9%
20 25.0% 25.2% 25.6%

Table 2: Percentage of events followed by excess
trading per sector

IDX sector N. firms N. news % events
Technology 32 328 24.4%

Consumer Cyclical 132 1375 20.0%
Cons. Non-Cyclical 103 2814 18.4%

Energy 75 3069 18.1%
Finance 98 2254 18.0%

Basic Materials 93 2278 17.9%
Industrials 51 845 17.5%

Infrastructure 129 4279 16.9%
Transportation 29 392 16.1%

Healthcare 26 797 16.1%
Total 768 18431 17.9%

= 6.69, p < 0.0001, df = 25,593), and 10.6% ±
0.2% by reduced trading, indicating that our embed-
ding methodology successfully identifies market-
relevant environmental news associated with in-
creased trading activity.

Second, the proportion of news articles followed
by excess trading escalates with the length of the
post-period: from 17.9% with a 5-day window to
21.3% for 10 days and 25.0% for 20 days. However,
this trend may be influenced by other unaccounted
events, which are more likely in longer post-periods.

Finally, increasing the topic similarity threshold
by only including the top 5% or top 1% of news
most similar to environmental topics does not sig-
nificantly increase stock trading volume in the fol-
lowing days compared to the top 10%, with percent-
ages inching from 17.9% to only 18.2% and 18.1%
for 5, 10, and 20 post-periods, respectively.

In an additional analysis, we examined whether
the effects vary across sectors. The results, sum-
marized in Table 2 using IDX’s firm classification,
show that the significance of effects differs between
sectors, ranging from 16.1% of firm-dates in the
IDX Healthcare sector to 24.4% in IDX Technology.

5. Conclusion

In this paper, we have described how using SBERT
to generate embeddings of sustainability standards
can be used to identify ESG environment-related
news. We tested our framework on an Indonesian
news dataset between 2016 and 2023. The results
show that the identified sustainability-related news
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tends to be followed by increased stock trading vol-
umes on firms mentioned in the news. Thus, this
approach can be expanded upon as a simpler al-
ternative to building an ESG news labeling model
or using third-party data providers. Firms and regu-
lators could also use such an approach to monitor
ESG news that is potentially market-moving.

We acknowledged the limitations of this study
and identified four ways to extend it. First, to explore
long-term effects, one could examine the impact of
ESG news on firm values using regression analy-
sis. While we opted for an event study methodol-
ogy based on CausalImpact library, conducting
regression analysis with varying numbers of pre-
and post-periods could enhance the results’ robust-
ness. Second, the scope of our study is limited to
environment-related news; however, the method-
ology should be readily applicable to social and
governance pillars of ESG as well. Third, future
studies could investigate whether significant price
movements are associated with the sentiments of
the preceding ESG-related news articles. Finally,
our approach was tested solely on a dataset from
one news media outlet. Thus, future studies could
include datasets from various news media outlets
or other stock markets.
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