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The research idea is based on the fundamental need to analyze the influence of Blockchain
adaptation (BA) and Environmental, Social, and Governance (ESG) index rankings on Green
Accounting (GRA) through the Carbon Disclosure Project (CDP) as a mediator. The
increasing number of start-up companies in Indonesia that have climate change initiatives and
adapt blockchain to promote transparency, accountability, and sustainability in the financial
sector requires an institution that assesses the disclosure of corporate climate change
initiatives. This study is based on primary data collected from 190 respondents from start-up
firms who answered questions from various start-up business software development
companies located in the West Java and DKI Jakarta regions. Data analysis was carried out
using the Partial Least Squares Structural Equation Modeling (PLS-SEM) method, which is
operated through the Smart-PLS program. The results of the study show that BA and ESG
index rank have a dominant influence, while CDP climate change (CDPCC) as a moderator
has a weak influence on GRA. This research implies that the presence of market responses is
more dominant in the company's financial performance, so market players' awareness of the
implementation of GRA, especially in start-up businesses, needs to receive regular attention
from the IDX and requires more ESG data to be published as a means of education for
investors. This study promotes greater corporate transparency and environmental
accountability, particularly among start-ups, by demonstrating the importance of ESG
practices and blockchain in GRA. The findings encourage regulatory bodies and investors to
prioritize sustainability disclosures, fostering a more climate-conscious economy and
enhancing public trust in corporate environmental commitments. GRA and the climate change
CDP provide recommendations for improving these climate change initiatives and have an
impact on reducing climate change.

1. INTRODUCTION

The increasing number of companies that have begun
implementing climate change reduction activities in their

Environmental issues and climate change have a wide
impact on human life. Carbon dioxide and waste produced
from various human activities since the beginning of the
Industrial Revolution are closely related to the current
conditions. In line with industrial development, problems
related to environmental pollution, such as global warming,
carbon emissions, and factory waste, have also increased.
Global warming and environmental pollution are not only
topics that must be discussed in Indonesia, but they must also
be discussed internationally because of their enormous
influence on the world.

In Indonesia, the practice of disclosing carbon emissions
and implementing healthy business practices has generally not
been implemented properly. Disclosure is therefore voluntary
and rarely carried out by business actors. The Government of
the Republic of Indonesia has consistently been active in
carrying out social responsibility, as manifested in Law No. 17
of 2004, which recognizes the Kyoto Protocol as an instrument

for establishing greenhouse gas (GHG) emission limit policies.
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operations requires company assessments [1]. Assessments
are needed to prove whether the activities carried out have
been completed. In addition, company assessments of
Environmental, Social, and Governance (ESG) aspects,
especially climate change, have become a hot topic in recent
years. Therefore, investors who will invest their capital require
or encourage companies to disclose information about their
ESG performance [2, 3]. Sustainability and sustainable
development are two processes that are interrelated.
Sustainability is a goal to be achieved, while sustainable
development is a way to achieve that goal [4]. Both
sustainability and sustainable development are closely related
to environmental issues and policies regarding environmental
management [5]. There is a very urgent goal that needs to be
achieved immediately by the whole world, namely SDG
number 13, which is related to handling climate change [6].
Company assessments related to climate change reduction
generally use ESG rating index platforms such as the Carbon
Disclosure Project (CDP), Multianalytes, and others.


https://orcid.org/0009-0005-9932-5466
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CDP is a global environmental disclosure platform whose
ratings are used by investors. CDP ratings are utilized by
companies, cities, and countries to measure and manage risks
and opportunities related to climate change, water, and
deforestation. Companies that participate in CDP ratings are
required to disclose company data according to the
methodology. After the company discloses data, CDP will
assess the company's performance concerning climate change,
water, and deforestation. The values assigned by CDP range
from "A" to "D" and "F." Companies that achieve the
"Leadership" category have successfully taken advantage of
climate change opportunities, reduced the impact of climate
change, and developed a climate change strategy. The
"Disclosure" category is obtained when every CDP question is
answered. Investors and experts prefer using the ESG rating
index due to the quality and usefulness of the rating results.
The CDP platform is the second most frequently used ESG
rating platform by companies, following Sustainability’s ESG
rating. ESG rating assessment is crucial for increasing
stakeholder trust, particularly among investors, in the
company's performance regarding climate change actions.
Additionally, with the ESG index value, stakeholders related
to the company can make more informed decisions regarding
the company's climate risks that may impact finances. These
stakeholders include banks, investors, governments, media,
customers, and suppliers. Furthermore, to support the
government in the Paris Agreement, the ESG index rating will
evaluate the responsibility that the company has taken in
reducing the negative impacts of climate change.

The abundance of start-ups in Indonesia presents both
opportunities and risks. The life cycle of a start-up firm
depends on large amounts of finance and high-quality human
resources [7]. Software development is critical for assisting
other businesses in a variety of sectors. Employees in start-up
software development must have expertise and current
knowledge to meet consumer wants and provide solutions to
dynamic difficulties for each client. Indonesia's recent
economic development appears to have been driven by the
country's vibrant start-up culture and rapidly rising internet
economy in recent years. In 2023, the country's start-up
ecosystem was rated second in Southeast Asia. Indonesia has
proven to be one of the region's start-up pioneers, having the
largest market in Southeast Asia and ranking second only to
Singapore in terms of unicorns. The expansion of start-ups and
venture capital investment is inextricably connected. Over the
last five years, the value of venture capital financing in
Indonesia has nearly doubled. This was the country's largest
number of venture capital agreements in 2022, spanning 340
investments. The growing number of larger investment
transactions indicates the expansion of investments in
Indonesian start-ups. More than 200 Indonesian businesses
raised at least a million dollars in investment by the start of
2022. Furthermore, Indonesia's foreign direct investments
(FDIs) have increased dramatically, rising from 3.92 billion
US dollars in 2016 to 22 billion US dollars in 2022. Indonesia
has a very dynamic and rapidly growing start-up ecosystem.
As of January 2024, there were 2,647 start-ups registered in
Indonesia, making it the sixth-largest country in the world in
terms of the number of start-ups. Start-ups in Indonesia
contribute significantly to the growth of the digital economy,
accounting for around 4.6% of Indonesia's GDP. Start-up
companies in the West Java and DKI Jakarta regions will be
the units of analysis in this study. This assessment will serve
as the basis for decision-making by stakeholders. Therefore,
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the results of this report can provide a major practical
contribution to companies that will conduct ESG index
evaluations using CDP. In addition, the results of the study are
also useful for increasing understanding of the literature,
especially in improving future research using the latest ESG
performance measurements. Specifically, the results of the
study will help energy companies understand the steps and
strategies needed to respond to climate change action. More
broadly, the results of the study provide a new perspective on
using performance measurements through secondary data,
including ESG disclosures that are part of sustainability
performance.

Blockchain technology can be implemented in Green
Accounting (GRA) to improve transparency, accountability,
and efficiency in environmental reporting. Here are some ways
blockchain can be used in GRA: 1) Emissions Measurement
and Reporting: Blockchain can be used to record and verify
carbon emissions data in real time. Every emissions
transaction can be recorded in a secure, immutable block,
ensuring data accuracy; 2) Verification and Audit: Using
blockchain, auditors can automatically verify emissions data
and environmental reporting, reducing audit time and costs; 3)
Smart Contracts: Blockchain can be used to regulate and
monitor a company’s environmental commitments, such as
reducing emissions or using renewable energy; 4)
Transparency and Accountability: Blockchain provides high
transparency in the environmental reporting process, allowing
all parties involved to see data in real time and ensuring that
the company complies with environmental standards; 5)
Reducing Greenwashing: With a trusted record of
transactions, blockchain can help reduce greenwashing (false
claims about sustainability) by providing tangible evidence of
a company’s environmental performance. Blockchain
implementation in GRA has great potential to improve
reliability and efficiency in environmental reporting.

This research is critical in bridging the gap between start-
ups' inventive spirit and the requirement for environmental
accountability through a GRA method. In Indonesia's
increasingly digital and competitive business ecosystem, start-
ups have a significant opportunity to implement cutting-edge
technologies such as blockchain to strengthen ESG practices
transparently and in real time. However, many of them lack an
accounting framework that can incorporate environmental
responsibility into their business strategies. This is where our
research's contribution comes in: by creating a blockchain-
based ESG reporting and measurement mechanism, it
encourages start-ups to focus not only on development and
scalability but also on accepting responsibility for their
environmental and social implications.

2. LITERATURE REVIEW AND HYPOTHESIS
DEVELOPMENT

Let’s first examine the terms GRA and Climate Change
Accounting. There are two branches of accounting that both
focus on environmental impact, but with slightly different
focuses.

Green Accounting:

1) Scope: Incorporates environmental impact into a
company’s financial statements. It includes measuring and
reporting carbon emissions, natural resource use, waste
management, and environmental conservation initiatives.



2) Purpose: Encourages companies to be more
environmentally responsible by showing the costs and benefits
of environmentally friendly practices.

3) Key Activities: Sustainability reporting, recording costs
and savings from green initiatives, and managing and
reporting on the sustainable use of materials and energy.

Climate Change Accounting:

1) Scope: Specific to the impacts and risks a company faces
related to climate change, and how the company adapts to and
mitigates those impacts.

2) Purpose: Identify, measure, and manage risks related to
climate change, and report on mitigation steps taken.

3) Main Activities: Climate risk reporting, greenhouse gas
emissions management, assessment of the impact of climate
change on a company’s operations and finances, and climate
mitigation and adaptation strategies.

Key Differences:

1) Main Focus: GRA is broader in scope, covering all
aspects of the environment, while climate change accounting
specifically focuses on issues related to climate change.

2) Reporting: GRA typically produces an overall
sustainability report, while climate change accounting
produces more specific reports related to climate change risks
and mitigation. Thus, GRA can be considered a broader
umbrella that includes climate change accounting as one of its
components.

Legitimacy theory states that every corporate activity must
be consistent with social norms, values, and provisions, and
must be appropriately accepted by all internal and external
stakeholders [8, 9]. A previous study has shown that firms gain
legitimacy by implementing initiatives that incorporate
environmental and social considerations [10]. According to
stakeholder theory, a firm acts to serve all stakeholders rather
than just its own interests. Freeman defined stakeholders and
highlighted how businesses behave in terms of social
performance [11, 12].

CDP climate change (CDPCC) is a methodology used to
measure the impact of climate change on corporate
performance and to identify business risks and opportunities
related to climate change. The methodology was developed by
the UK-based non-profit organization CDP in 2000. Through
this report, CDPCC facilitates interactions between companies,
investors, policymakers, and the public in a more transparent
and measurable way. The CDPCC methodology is currently
one of the leading frameworks for measuring and reporting the
impact of climate change on companies, and many large
companies have used this methodology to report their
performance on climate change. By using this methodology,
companies can obtain accurate and relevant information about
the impact of climate change on their operations, as has been
done by startup companies in Indonesia.

Blockchain, well known for its role in cryptocurrencies,
offers several potential possibilities that might have a huge
influence on the energy sector. A distributed, decentralized
ledger system called blockchain encourages transparency,
safety, and effectiveness in data handling and transactions.
Blockchain has the potential to revolutionize the stock
exchange industry's distribution, accounting, and trading
practices. Blockchain's potential to support a more
decentralized and democratic stock market is what makes it
promising for the stock exchange industry. This might lead to
the creation of a peer-to-peer stock trading platform in which
customers can buy, sell, or swap directly with one another,
bypassing the established markets. A platform like this might
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not only improve the efficiency of stock trading, but it could
also enable consumers to participate more actively in the
trading market. Furthermore, the inherent transparency and
immutability of blockchain make it a great tool for stock
tracking. This can result in more precise and trustworthy data
on energy consumption and generation, which is critical for
managing stock resources and minimizing stock footprints.
Security problems and high administrative expenses of
centralized systems led to the development of blockchain, a
distributed system. In a decentralized network, users log and
manage transactions. Data is preserved in blocks on P2P-based
distributed open-ledger blockchains, which are connected and
kept in chain form via hash values. Blocks are divided into
headers and block contents. Block headers provide
information on the previous block's hash value, mining
difficulty, block creation time, version, and Merkle root. They
are connected to each other.

Mediation analysis is commonly conducted using
regression analysis, and there are several statistical methods
and models that can be used to test the mediation effect, such
as Baron and Kenny's method, the Sobel test, bootstrapping,
and causal mediation analysis [13]. It involves a series of
regression analyses to examine the relationships between the
predictor variable, mediator variable, and outcome variable.
Moderation variables as mediators are typically introduced
when there is an unexpectedly weak or inconsistent
relationship between a predictor and a criterion variable [4].
Recommended mediation is tested across three regression
models as follows:

i) Model 1: A regression forecasting the independent
variable (X) is related to the dependent variable (Y) and
contributes a value of c.

Model 2: A regression forecasting that the independent
variable (X) is related to the mediator (M). Hence, the
regression coefficient contributes to the value of a.
Model 3: A regression forecasting the outcome (Y) from
both the independent variable (X) and the mediator (M).
The regression coefficient for the predictor contributes the
value of ¢’, and the regression coefficient for the mediator
contributes the value of b.

This research, suitable for conditions of mediation, is tested
by model 3; the mediator needs to significantly forecast the
dependent variables. Overall, mediation statistics are a
powerful tool for investigating the complex relationships
between variables and providing insights into the underlying
mechanisms driving those relationships.

ii)

iii)

2.1 Environmental, Social, and Corporate Governance
(ESG) and CDP climate change

In recent years, the importance of incorporating
Environmental, Social, and Corporate Governance (ESG)
factors into corporate plans has grown, especially in the
context of global climate change. Companies are increasingly
recognizing the need to adopt sustainable practices and report
their environmental impacts.

CDPCC is one of the most prominent platforms for
environmental disclosure. It provides a comprehensive system
for companies to measure, manage, and disclose their
environmental impacts. The CDP scores companies based on
their climate-related disclosures, which include information
on their greenhouse gas emissions, climate risks and
opportunities, and strategies for reducing their carbon
footprint. High CDP scores indicate that a company is



transparent about its environmental impact and is actively
working to mitigate its contribution to climate change.

The influence of ESG on CDPCC reporting is profound.
Companies that prioritize ESG are more likely to achieve high
CDP scores. This is because the criteria for ESG and CDP
overlap significantly, particularly in the environmental
category. For example, a company that has a robust plan for
reducing its carbon emissions and is transparent about its
environmental impact will score well on both ESG and CDP
metrics.

Furthermore, ESG reporting can enhance a company's
reputation and build trust with stakeholders. Transparency
about environmental impacts and efforts to address climate
change can improve a company's public image and foster
goodwill among consumers, employees, and regulators. This
can be particularly valuable in industries that are heavily
scrutinized for their environmental impact, such as energy,
manufacturing, and agriculture.

Hi: ESG has a positive and significant influence on CDPCC.

2.2 Environmental, Social, and Corporate Governance and
Green Accounting

The integration of ESG considerations into GRA practices
has gained significant traction as businesses strive to become
more sustainable and responsible. ESG factors play a crucial
role in shaping how companies report their environmental
impacts, manage resources, and address social and governance
issues, ultimately influencing their overall sustainability
strategies. GRA provides the tools to quantify these risks and
incorporate them into financial decision-making processes.
This proactive approach helps companies mitigate potential
liabilities and capitalize on opportunities related to
sustainability.

The social aspect of ESG also plays a significant role in
GRA. Companies are increasingly recognizing the importance
of social responsibility, including fair labor practices,
community engagement, and human rights. GRA enables
businesses to assess and provide data on their social effects,
such as workplace safety and health, inclusion and equity, and
community development projects. By incorporating social
metrics into their accounting systems, companies can better
understand and manage their social performance, which is
essential for building a positive reputation and maintaining a
social license to operate.

Corporate governance, the third pillar of ESG, is equally
important in GRA. Effective governance structures and
practices are essential for ensuring that sustainability
initiatives are implemented and monitored effectively. GRA
encourages companies to adopt robust governance
frameworks that support environmental and social goals. This
includes establishing clear sustainability policies, setting
performance targets, and implementing internal controls to
monitor progress.

Ha: ESG has a positive and significant influence on GRA.

2.3 Blockchain adaptation and CDP climate change

The adaptation of blockchain technology to CDPCC
reporting represents a  significant advancement in
environmental accountability and transparency. Blockchain’s
unique  attributes—immutability,  transparency,  and
decentralization—position it as a powerful tool to enhance the
effectiveness of climate change initiatives and reporting
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mechanisms like those promoted by the CDP.

Companies might use blockchain to verify that their
emissions data and other environmental indicators are securely
preserved and unaltered. This decreases the danger of
greenwashing, in which corporations mislead or exaggerate
their environmental performance to appear more sustainable
than they are. Enhanced transparency, blockchain also
improves transparency in climate change reporting. All
blockchain transactions are transparent to all network
participants, allowing stakeholders to access real-time data on
a company’s environmental performance. For instance, if a
company commits to reducing its carbon emissions by a
certain percentage, blockchain can provide a clear and
verifiable record of the measures taken and progress achieved
toward that aim. This openness can enhance the credibility of
corporate sustainability claims and encourage companies to
follow through on their environmental commitments.

Integrating blockchain with CDPCC reporting can
streamline the entire data collection and reporting process.
Companies can use blockchain to automate data capture from
IoT devices and other sensors that monitor emissions, energy
usage, and other environmental metrics. The data can then be
securely stored and easily accessed for reporting purposes.
This integration can also facilitate real-time monitoring and
verification of environmental performance, enabling more
timely and informed decision-making.

Ultimately, the adaptation of blockchain technology to
CDPCC reporting can drive greater corporate accountability
and action on climate change. Blockchain can assist firms in
being held accountable for their environmental impact by
offering a transparent, secure, and efficient way of storing and
reporting environmental data.

Hs: Blockchain adaptation (BA) has a positive and
significant influence on CDPCC.

2.4 Blockchain adaptation and Green Accounting

The adaptation of blockchain technology to GRA represents
a significant step forward in enhancing transparency, accuracy,
and accountability in environmental reporting. Blockchain,
with its immutable, transparent, and decentralized nature,
offers unique advantages that can significantly enhance GRA
practices. Immutable records are one of the main advantages
of blockchain in GRA. In GRA, accurate and reliable data on
environmental impacts, such as carbon emissions, resource
usage, and waste management, are crucial.

Transparency is another key advantage of blockchain in
GRA. Blockchain offers a decentralized ledger that is
available to all network participants. This accessibility enables
real-time tracking and verification of sustainability
information, allowing stakeholders to better access and
examine a company's environmental performance. This
transparency can build trust with investors, regulators, and the
public, demonstrating a genuine commitment to sustainability.

Blockchain also enhances accountability in GRA through
smart contracts. Smart contracts can validate data against
predefined criteria and trigger reporting mechanisms. They
also decrease administrative burdens for businesses and lessen
the chance of human error, resulting in more precise and
trustworthy reports on environmental issues.

The integration of blockchain technology into GRA also
makes environmental risk management more effective.
Companies may better identify and manage risks connected
with resource depletion, legislative changes, and climate



change by maintaining a public and immutable record of
environmental consequences. Blockchain's capacity to deliver
real-time data and automate reporting procedures allows
businesses to respond to developing environmental issues
more effectively and quickly.

H4: BA has a positive and significant influence on GRA.

2.5 CDP climate change and Green Accounting

CDPCC reporting has a substantial and revolutionary
impact on GRA standards. CDP offers a global platform for
businesses to report their environmental impacts, with a
special emphasis on greenhouse gas emissions and climate
change initiatives. By integrating environmental costs and
benefits into conventional accounting procedures, GRA is
achieved. It incorporates the economic worth of environmental
assets and liabilities to give a more thorough picture of a
company's financial performance. CDPCC reporting enhances
GRA by providing a standardized framework for measuring
and disclosing environmental impacts. This helps companies
accurately capture and report the financial implications of their
environmental activities.

One of the primary influences of CDP on GRA is the
emphasis on transparency. CDP's rigorous disclosure
requirements encourage companies to publicly report their
greenhouse gas emissions, climate risks, and mitigation
strategies. This transparency is crucial for GRA, as it ensures

that environmental data is accurate, consistent, and
comparable across different companies and sectors. The
detailed reporting requirements push companies to

systematically assess their environmental impacts and develop
strategies to mitigate climate-related risks. This integration of
environmental considerations into core business strategies is a
fundamental principle of GRA, as it ensures that
environmental costs and benefits are factored into financial
planning and performance evaluation.

Additionally, CDPCC reporting fosters a culture of
continuous improvement in GRA. The feedback loop created
by CDP reporting encourages companies to set ambitious
environmental targets and continuously improve their
environmental performance.

Hs: CDPCC mediates the influence of ESG, along with BA,
simultaneously on GRA.

Independent Variable

H2

Environmental, Social and
Corporate Governance |

.

“_H1 Moderation Variable DeDandsmVanable

e H5 _
CDP Climate Change 4 Green Accounting
¥

~H3

Blockchain Adaptation H4

Figure 1. The structure of concepts

Figure 1 illustrates the structure of the concepts of this study,
which is based on prior research and the formation of
hypotheses as a form of research innovation [14-16].

From the structure of the concepts above, the definition and
measurement of operational variables are as follows: BA and
ESG as independent variables; CDPCC as a moderation
variable; and GRA as a dependent variable.
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3. METHODS

The study's scope includes staff of start-up businesses in the
domain of software development, with an estimated sample
population in 2023 of 595 start-up companies located in the
West Java and DKI Jakarta regions. From this population, 190
respondents participated in answering questions. The primary
data were gathered from respondents to the questionnaire
responses representing public firms. The research data were
collected using online and offline questionnaires. Employees
were contacted and invited to participate. After they granted
their consent, the surveys were distributed directly. Data
analysis was conducted using the Partial Least Squares
Structural Equation Modeling (PLS-SEM) method operated
through the Smart-PLS program. PLS could indicate the link
between latent variables (prediction) and assist with the
hypothesis [17].

The research instrument, as shown in Table 1, will be
analyzed using relevant statistical tests, while the technique for
measuring the answers to the questionnaire employs a Likert
scale (scale 1 to 7).

Table 1. Research instrument

Variable Indicators Source

. Occupational Health and

ESG Safety Assurance [18]
. Energy consumption and [19]
efficiency
. Training and Education
. Code of Ethics and
Business Principles
o Accountability
. Security, Data Privacy

BA and Decentralization [20]
. Scalability and 21]
Performance
. Blockchain  Skills and [22]
Expertise
. Transparency and [23]
Auditability

CDPCC . .Environmentally Friendly [24]

Certification
. Energy Efficiency [25]
. Emissions Reduction [26]
. Reduction and Reuse of [27]
Hazardous and Toxic Waste
. Water Efficiency and
Water Pollution Load Reduction
. Biodiversity

GRA . Investment on Social and 28]
Environmental
. Environmental Assets [29]

. and

Contingent Social
Environmental Obligations
. Social and Environmental

Costs

Sources: Author Estimate
3.1 Definition and measurement of operational variables

The equation model in this study illustrates the influence of
variables using the regression formula presented below:

GRA = B,ESG + B,BA + B;CDPCC*ESG + B,CDPCC*BA
+ BsCDPCC + €



Description:

ESG = Environmental, Social and Corporate Governance
BA = Blockchain Adaptation

CDPCC = Carbon Disclosure Project Climate Change

GRA = Green Accounting
* = Mediation Effect
€ = Galat Error

3.2 Description of data

In response to the profile, 61% of responders are men, and
roughly 39% are women. In addition, 92 respondents, or 48%,
are between the ages of 25 and 30, implying that most
respondents are under 30. Furthermore, Table 2 shows that
38.4% of respondents have worked for more than four years.

Table 2. The respondent's profile

Characteristics Classification Total Percentage
Gender Male 116 61%
Female 74 39%
Total 190 100%
Age 25 - 30 years old 92 48%
31 - 35 years old 60 32%
36 - 40 years old 38 20%
Total 190 100%
Work Period <2 years 54 28.4%
2 <wp <4 years 63 33.2%
> 4 years 73 38.4%
Total 190 100%

Sources: Author Estimate

4. RESULTS AND DISCUSSIONS

4.1 Confirmatory Factor Analysis (CFA) test of all
exogenous variables

To see whether the construct of all exogenous variables has
valid indicators, a validity test (CFA) is carried out, as shown
in Figure 2.

X12

X13

X14

Figure 2. Outer model

4.2 Validity and reliability

Data analysis includes a detailed examination of the
measurement model's reliability and validity, as well as a full
grasp of the interactions between constructs and their related
items (refer to Table 3). The data analysis reveals the
following insights. For reliability, considering the ESG
construct, a Cronbach's Alpha score of 0.782 and a rho A
value of 0.800 indicate an exceptionally high level of internal
consistency reliability. Similarly, BA has excellent internal
reliability, with a Cronbach's Alpha of 0.798 and a tho A of
0.821. CDPCC has outstanding reliability, with a Cronbach's
Alpha of 0.865 and a rho_A of 0.871. GRA retains suitable
internal consistency reliability, as evidenced by a Cronbach's
Alpha score of 0.804 and a rho_A value of 0.809 [30].

Result for validity: The constructs have resilient CR values
over 0.8 (as shown in Table 3), indicating strong convergent
validity. Furthermore, AVE values for most constructs are
close to 0.6, indicating that a considerable percentage of the
variation is successfully captured by the latent variables. Thus,
the measurement model has high reliability and convergent
validity, as shown in Figure 3 [31].

Table 3. Confirmatory Factor Analysis

Construct Items Outer Loading Cronbach's Alpha rho A CR AVE
X11 0.785 0.782 0.800 0.849 0.532
X12 0.594
ESG Index Ranks ~ X13 0.713
X14 0.775
X15 0.764
X21 0.814 0.798 0.821 0.864 0.615
X22 0.816
BA X23 0.722
X24 0.781
Z1 0.781 0.865 0.871 0.899 0.597
72 0.758
Z3 0.762
CDPCC Z4 0.747
Z5 0.781
Z6 0.803
Y1 0.809 0.804 0.809 0.871 0.628
Y2 0.800
GRA Y3 0.775
Y4 0.787

Sources: Primary data processed, 2024
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Table 4. Path analysis
Hypothesis Construct Original Sample T-Statistic P-Values  Result
H1 BA(X2) -> CDPCC(Z) 0.296 4.296 0 Accepted
H2 BA(X2) -> GRA(Y) 0.208 3.085 0.002 Accepted
H3 ESG(X1) -> CDPCC(Z) 0.228 3.129 0.002 Accepted
H4 ESG(X1) -> GRA(Y) 0.318 4.227 0 Accepted
H5 CDPCC(Z) -> GRA(Y) 0.112 1.445 0.148 Rejected

*Note: ESG = Environmental, Social, Governance, BA= Blockchain- Adaptation, CDPCC = CDP Climate Change, GRA = Green Accounting
Sources: Primary data processed, 2024

4.3 Hypothesis result

The findings provide a thorough examination of the
hypotheses that study the links between numerous constructs
(refer to Table 4 and Table 5). The fourth and fifth hypotheses
(H1 through HS5) are accepted, suggesting significant
relationships between different constructs. There is substantial
evidence supporting the relationships between ESG and
CDPCC, ESG and GRA, BA and CDPCC, and BA and GRA.
However, Hypothesis 5 (H5: CDPCC -> GRA) was not
accepted. This implies that there is no statistically significant
or weak association between ESG and BA across the
mediation variable CDPCC vs. GRA. As a result, the data
analysis demonstrates significant influence between most
constructs, allowing for a better understanding of how these
factors interact. It does, however, indicate situations where
such linkages are not statistically significant, which provides
vital insights into the complicated interactions within the
research environment.

Table 5. Confidence intervals

Original Sample  2.50 97.50

Construct Sample Mean % %
BA (XZ)(';) CDPCC 296 0304 0162 0431
BA (X2)->GRA (Y) 0208 0246 0083 0391
ChpPCC ((\Z% =GRA 0112 0111 0052 0258
ESG (Xlzz'; CDPCC 4208 0235 0086 0372
ESG (X(Q)'> GRA 318 0352 0207 0491

Sources: Primary data processed, 2024
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The moderate regression equation model in this study
explains the influence between variables as follows:

GRA =0.318ESG + 0.208BA + 0.228CDPCC*ESG +
0.296CDPCC*BA +0.112 + ¢

Description:
ESG = Environmental, Social and Corporate Governance
BA = Blockchain Adaptation

CDPCC = Carbon Disclosure Project Climate Change
GRA = Green Accounting

* = Mediation Effect

€ = Galat Error

Hi: In conclusion, the implementation of ESG issues into
corporate plans, as well as their effect on CDPCC reporting,
demonstrates the rising relevance of sustainable and ethical
business practices. Companies that pursue ESG principles are
better able to manage climate risks, attract investment, and
foster healthy stakeholder relationships. As the global climate
crisis intensifies, the alignment between ESG and CDP will
continue to drive corporate transparency and accountability in
environmental stewardship.

Ha: In conclusion, the influence of ESG considerations on
GRA is profound and multifaceted. Companies that include
ESG standards in their accounting methods can increase
transparency, minimize environmental risks, and advance their
social and management achievements. GRA provides a
comprehensive framework for capturing the economic value
of environmental and social assets and liabilities, enabling
companies to make more informed and sustainable business
decisions. The need for corporate transparency as well as



sustainability continues to rise. The alignment between ESG
and GRA will become increasingly important in driving
positive environmental and social outcomes.

Hs: In conclusion, the adaptation of blockchain technology
to CDPCC reporting holds significant promise for enhancing
environmental transparency, accountability, and efficiency.
Blockchain's immutable records, enhanced transparency,
decentralization, and smart contracts provide robust
mechanisms to ensure accurate and reliable climate data
reporting. By integrating blockchain with CDP, companies
can streamline data collection, automate reporting processes,
and build trust with stakeholders through transparent and
verifiable records. This can drive greater corporate
accountability, incentivize sustainable practices, and
successfully contribute to worldwide climate change
mitigation strategies. As blockchain technology evolves, its
potential to transform climate reporting and drive meaningful
environmental action will only grow.

Ha: In conclusion, the adaptation of blockchain technology
to GRA offers transformative benefits that enhance the
transparency, accuracy, and accountability of environmental
reporting. By leveraging blockchain's immutable records,
transparency, decentralization, and smart contracts, companies
can improve their GRA practices, build trust with stakeholders,
and better manage environmental risks. As the trend for
sustainable business operations develops, implementing
blockchain in GRA will be essential for improving corporate
sustainability efforts.

Hs: In conclusion, the influence of CDPCC reporting on
GRA is profound. CDP's emphasis on transparency,
accountability, and the integration of environmental
considerations has driven significant advancements in GRA
practices. By providing a standardized framework for
environmental disclosure, CDP enhances the reliability and
comparability of environmental data, which is essential for
effective GRA. However, CDPCC as a mediator variable to
mediate Environmental, Social, Governance, and BA towards
GRA shows that the relationship is still weak. This allows
businesses to make more educated financial decisions,
enhance their environmental performance, and contribute to
global sustainability projects. As the significance of
environmental accountability develops, the collaboration
between CDPCC reporting and GRA will play a critical role
in determining the future of business sustainability.

5. CONCLUSION

The findings of this study are intended to provide further
knowledge regarding blockchain technology in connection to
GRA, particularly as this technology is currently not well
known in Indonesia. For corporations, it is expected that
further research on blockchain will be conducted by expanding
the scope of the potential implementation of blockchain, ESG,
and CDP, as well as the novelty of references to remain
relevant to existing conditions. Companies are required to
better grasp the growth of innovations like blockchain and how
it can be utilized in business management. In addition, the
government is expected to create its own research center
related to blockchain technology because blockchain has great
potential to be applied in various fields.

Managerial recommendations and suggestions for
practitioners and business stakeholders should include a few
strategic steps that can be taken to strengthen each other and
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innovate  together, namely: 1) Business Strategy
Collaboration, 2) Cultural Transformation and HR
Development in the form of cross-generational training or
intrapreneurship programs, 3) Technology and Infrastructure
Integration, 4) Government and Regulatory support, for
example, fiscal incentives and inclusive regulations, 5)
Strengthening the start-up ecosystem, for example, mentorship
and community mapping, local needs, and increasing digital
literacy.
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