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This study is to examine the effect of green 
intellectual capital on business sustainability with 
financial performance as an intervening factor. 
The green intellectual capital variable is projected 
into three parts, green human capital, green 
structural capital, and green relational capital. The 
population and sample used in the study were the 
energy sector with observation years from 2021 - 
2023 and data obtained from the Indonesia Stock 
Exchange (IDX). This study uses a quantitative 
method analyzed using STATA 14 software. The 
random effect model (REM) is the research model. 
The results of the study show a significant effect 
between green human capital  green, structural 
capital and green relational capital on business 
sustainability. Meanwhile, financial performance 
cannot be a mediator between green intellectual 
capital and business sustainability 
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INTRODUCTION  
This study explains the factors and implications of business sustainability 

using the strength of the company's financial performance. The assets of a 
company will have a major influence in presenting quality financial reports and 
the company's ability to make sustainable investments (Chang & Chen, 2012). 
The sustainability of a company needs to be a concern, especially for companies 
in the energy sector because this sector has a major influence on non-tax state 
revenues given to a country. Financial performance is one of the attractions of a 
company to show its financial ability in providing additional costs related to the 
sustainability attention of a company (Brockhaus et al., 2017).  

A company needs to pay attention to other things besides the profit 
obtained from production results. The profit obtained from the company can 
improve welfare and affect living conditions widely to any party. Over time, 
concern for the environment in order to carry out company operations and 
produce environmentally friendly products will become a competitive 
advantage, thereby increasing profits and resulting in increased financial 
performance (Kurniawati & Widiayana, 2024). Corporate sustainability needs to 
be maintained because currently there is a lot of competition with the same type 
of business, especially free trade today (Setyawan et al., 2022). Companies need 
to carry out sustainability practices such as, carrying out transparency of 
organizational performance, investing in social and environmental programs, 
paying attention to measuring and addressing pollution and waste emissions 
that arise, and carrying out sustainable reporting each period (Meza-Ruiz et al., 
2017). Over time, the increasing level of environmental concern expressed by 
companies in order to improve performance is very important, this explains the 
importance of intangible assets in reporting (Sukirman & Dianawati, 2023).  

Until now, the company's operations for the advancement of a knowledge-
based economy, intangible assets have become one of the important 
measurements in evaluating competitive advantage for companies, such as 
intellectual capital (Agostini et al., 2017). The components of intellectual capital 
are human capital, relational capital, and structural capital. These assets have a 
crucial and strategic role in measuring human resources in a company. 
Intellectual capital captures knowledge that can provide benefits for company 
activities that can affect the ability to innovate within the company (Mulyasari & 
Murwaningsari, 2019). Based on these problems, it is important for companies to 
prioritize the green concept, not just intellectual capital. The green concept 
established by the company reflects the company's concern that is not only 
focused on profit, but also prioritizes other aspects, such as economic, social, and 
environmental for external and internal through innovations produced by 
environmentally friendly intangible assets, including green human capital 
(GHC), green relational capital (GRC), green structural capital (GSC) (Chen, 
2008). Companies need to be responsible for sustainability. This is because there 
needs to be human welfare due to the pollution produced. Then, the application 
of green intellectual capital can help companies improve renewable energy 
operations and strive not to depend on conventional energy resources (Renaldo 
& Augustine, 2022). Contributions to the accountability of business operations 



International Journal of Applied Economics, Acounting and Management(IJAEAM) 
Vol.3, No.2, 2025: 81-96 

  83 
 

through investment capabilities to improve sustainability indicate the company's 
financial health (Menne et al., 2022). 

This research is very important to do because there are still inconsistencies 
in the results with previous research. In addition, the sector used is also 
interesting to study because it can contribute to non-tax state revenues, but also 
contributes carbon emissions and negative impacts on society and the 
environment according to the year of research observation. Research conducted 
by Setyawan et al. (2022) shows that the GHC and GSC components have a 
significant influence on business sustainability, but not for GRC. Based on this 
study, companies do not seem to prioritize GRC with external parties because 
this component is considered to have less favorable conditions. Research 
conducted by Yusoff et al. (2019) has different results because GHC in this study 
has no effect on business sustainability, while GSC and GRC do. This means that 
companies ignore GHC. In fact, humans are the most important resource for 
business sustainability. In addition, there are differences in the results of research 
conducted by Li et al., (2023), namely the significant influence of GHC on 
business sustainability, but the GRC and GSC components do not have a 
significant influence. Producers in this country do not provide effective 
communication for sustainability to stakeholders.  

Financial performance becomes a mediating variable because it can meet a 
number of conditions according to Baron and Kenny (1986) where the 
independent variable has a significant effect on the mediating variable, the 
independent variable has a significant effect on the dependent variable, and 
when the influence of the mediating variable can affect the relationship between 
the independent and dependent variables. Companies can realize various goals, 
such as allocating incentives to prioritize the concept of a triple bottom line 
company (Ngurah et al., 2024). In addition, good financial performance allows 
businesses to practice more sustainable investment and strengthen their 
commitment to it (Santis et al., 2016). Research conducted by Menne et al., (2022) 
argues that quality financial performance can create sustainability through 
business growth with increased revenue, product quality, competitiveness, 
quality of customer service, and increased sales volume so as to provide a good 
image through business stability. Then, research conducted by Ngurah et al., 
(2024) showed the results of a positive influence between financial performance 
and business sustainability, which means that achieving high profits will increase 
an agency to provide benefits and prioritize people in the triple bottom line 
principle. However, the results are in contrast to the research of Santis et al., 
(2016) which resulted in no effect between business sustainability and financial 
performance. The reason for this finding is because there is no incentive from the 
company to provide a strategy with a better sustainability focus. 
 
LITERATURE REVIEW 
Resource Based View Theory 

This study uses resource-based view theory. The theory was introduced by 
Wernerfelt (1984) who explained the urgency of resources that create competitive 
advantage. Then, resources become intangible assets that are integrated and can 
contribute to the company's performance and sustainability (Barney, 1991). Then, 
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this theory explains that resources become a value when a company formulates 
and implements strategies that can improve the quality of its efficiency and 
effectiveness (Barney, 1991). Human resources are related to characteristics such 
as expertise, technical skills, knowledge, and education (Bontis et al., 2000). RBV 
explains that company resources include all assets, capabilities, organizational 
processes, company characteristics, knowledge, and organizational capabilities 
that become company controls in order to achieve excellence (Barney et al., 2001). 
Green Intellectual Capital 

Development of intellectual capital by adjusting national and international 
regulations regarding environmental protection and increasing public awareness 
of the importance of contributing to the environment. There are various 
components in GIC, such as Green Human Capital (GHC), Green Relational 
Capital (GRC), Green Structural Capital (GSC) (Chen, 2008). Opportunities for 
companies in developing sustainable products and improving business 
performance through the environment can come from GIC (Yong et al., 2020). 
The impact of GIC on Business sustainability becomes a value because it 
prioritizes several aspects, such as economic, environmental, and social (Yong et 
al., 2020). 

GHC components regarding the quantity of knowledge, skills, experience, 
abilities, and policies, as well as employee commitment regarding (Chen, 2008). 
Human Capital can be a current investment through the competencies and 
outputs provided in the long term (Birhane et al., 2023). This is because 
employees who have a deep understanding of the growth mindset can increase 
their knowledge and skills in developing a bigger business (Unm et al., 2024). 
Meanwhile, GSC is the company's stock capability, company commitment, 
knowledge management, information technology, organizational culture, 
corporate image, patents, and others regarding the environment in a company 
(Chen, 2008). Then, GRC discusses a good relationship between the company and 
customers, suppliers, and partners regarding the environmental organization 
carried out by the company (Chen, 2008). A company that has profitable 
resources will be able to have a good impact on customers, so that later it will 
achieve the company's goals in having quality marketing and financial 
performance (Varadarajan, 2020). 
Business Sustainability 

The concept related to Business sustainability can be understood as a 
company management process by considering three main aspects, namely 
economic, social, and environmental or also known as the triple bottom line 
approach (Bose & Mahajan, 2018). A truly sustainable business changes its 
perspective from trying to minimize negative impacts to understanding how the 
business can create a significant positive impact in areas that are important and 
relevant to society (Dyllick & Muff, 2016). If the company's performance and 
competitiveness in the midst of current market demands are to improve, it is 
necessary to develop a comprehensive indicator evaluation system based on 
collaboration between cross-departmental teams that are able to contribute to the 
improvement of the company as a whole (Kocmanová & Dočekalová, 2011). In 
addition, businesses that prioritize sustainability recognize nature explicitly and 
implicitly as a stakeholder so that technological innovation is needed to eliminate 
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non-recyclable waste and pollution and the selection of collaborative and 
sustainable supply chains (Stubbs & Cocklin, 2008).  
Financial Performance 

Financial performance serves as a visual representation of the relationship 
between a business's direct assets and its direct liabilities (Birhane et al., 2023). A 
company's profit is not only an indicator of its funding capabilities, but also an 
element in the creation of company value that shows future prospects. In 
measuring financial performance, investors usually look at financial performance 
reflected in various ratios (Proud & Suhendra, 2023). One of the measurements 
in the profitability ratio is return on assets (ROA). Return on assets measures how 
much net profit can be obtained from all assets owned and invested in a company 
(asset efficiency). The higher the return on assets, the more effective the company 
is in utilizing assets to generate net profit after tax, thus it can be explained that 
the higher the ROA, the more dividends received by shareholders will increase 
(Kurniawan, 2021). 
Hypothesis Development 
1. H1.a Green Human Capital has a Positive Impact on Business sustainability 

Setyawan et al. (2022) produced a study on the influence between GHC 
and Business sustainability. Mining companies tend to use human 
resources to understand the role in realizing an environmentally friendly 
company. Li et al., (2023) have also produced research on green human 
capital having a significant positive impact on business sustainability. This 
is also supported by research by Malik et al. (2020) which states that there 
is a positive and significant influence between the GHC variable and 
sustainability performance. Superior employees who have competence and 
the environment are also supported by training provided by the company. 

2. H1.b Green Structural Capital has a Possitive Impact on Business 
sustainability 

The study also supports Yong et al. (2020) who also had positive results 
between GHC and business sustainability. The structural capital disclosed 
by the company will get a positive response from the community. This 
means that structural capital is something that is needed in sustainability. 
Then, the research produced by Yusoff et al. (2019) also showed that there 
were positive and significant results between GSC and business 
sustainability. These findings indicate that sustainability requires 
companies to overcome challenges, such as using friendly technology to 
make it happen. In addition, the results of the study (Malik et al., 2020) also 
stated that there was an influence of GSC on sustainability performance. 
Because not only human resources are needed, but also friendly structural 
capital also has an important role in realizing sustainability. 

3. H1.C Green Relational Capital has a Positive Impact on Business 
sustainability 

Malik et al. (2020) found research on the significant positive influence 
between GRC and business sustainability. The study found that there was 
an indication of the most dominant factor that explained the importance of 
GRC in improving the company's sustainability performance. These 
relationships include customers, suppliers, stakeholders (Chang & Chen, 
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2012). Research conducted by Yusoff et al., (2019) shows a positive influence 
of GRC on business sustainability. Of course, GRC must continue to 
develop in order to realize Business sustainability through the creation of 
communication with stakeholders to reduce negative environmental 
impacts, produce friendly products. Thus, sustainability can be increased. 

4. H2.a : Financial performance can mediate the effect of green human capital 
on business sustainability 

5. H2.b : Financial performance can mediate the effect of green structural 
capital on business sustainability 

6. H2.c : Financial performance can mediate the effect of green relational 
capital on business sustainability 
The resources owned by the company are very important for operating a 

business. The company's excellence and sustainability can be realized if there are 
resources that are different from other competitors (López Rodríguez & García 
Rodríguez, 2005). The urgency of a management system with a green concept 
carried out by the company is very important to improve financial performance. 
Companies need to pay attention to environmentally friendly concepts that can 
improve the company's financial performance in the eyes of stakeholders 
(Agustina et al., 2024). As research conducted by Renaldo & Augustine, (2022) 
and Agustina et al., (2024) shows that there is an influence between green 
intellectual capital and financial performance, which means that good 
implementation of green intellectual capital will improve financial performance. 
Profit allocation needs to be poured into the focus of sustainability. Good 
financial performance is reflected in the company's ability to realize 
sustainability (Brockhaus et al., 2017). One of the challenges faced by the 
company to date is the company's ability to be responsible to external parties. 
The profitability obtained by the company comes from the utilization of the 
environment and society that they manage. Based on the research results of 
Siswanti et al. (2022), Menne et al., (2022), and Wati et al., (2024) there were 
findings of a significant positive influence between financial performance 
variables and business sustainability. The study examined the disclosure of good 
financial performance that will realize the sustainability goals of a company or 
agency. Thus, the company also focuses on the environment and society, not only 
oriented towards profit. 

 

 
Picture 1. Conceptual Framework 

 
METHODOLOGY 

In this study, business sustainability becomes the dependent variable, green 
intellectual capital becomes the independent variable. Then, there is a mediating 
variable, namely financial performance. This study uses a quantitative method 
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with objects in the energy sector listed on the Indonesia Stock Exchange (IDX) in 
2021 - 2023. The sample used is purposive sampling, namely those who report 
annual reports and sustainability reports in that period. This study uses panel 
data to see the effect of independent variables on dependent variables. The 
regression model is tested through model testing first to obtain the optimal 
regression model between the common effect model, fixed effect model, and 
random effect model. This study also uses an online Sobel test calculator to 
determine the indirect effect of independent variables on dependent variables 
through mediating variables. The regression model for testing independent 
variables to dependent and intervening variables is as follows: 

BSit = α +β1GHCit + β2GSCit +β3GRCit + β4ROAit + e 
ROAit = α +β1GHCit + β2GSCit +β3GRCit + e 

Keterangan: 
Bsit : Business Sustanability 
α : Constant 
β,1,2,3 : Koefisien Regresi 
GHCit : Green Human Capital 
GSCit : Green Structural Capital 
GRCit : Green Relational Capital 
ROAit : Return on Assets (Proxy of Financial Performance 
 

Tabel 1. Summary of Variable and Measurements 
No. Variable’s role Variable’s name Formula 

1. 
Independent 
Variable 

Green Human Capital 𝐺𝐼𝐶

=
∑ 𝐷𝑖𝑠𝑐𝑙𝑜𝑠𝑢𝑟𝑒 𝑆𝑐𝑜𝑟𝑒

∑ 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑆𝑐𝑜𝑟𝑒
 

Green Structrual Capital 
Green Relational Capital 

2. Dependent 
Variable Business sustainability 

𝐵𝑆

=
∑ 𝐷𝑖𝑠𝑐𝑙𝑜𝑠𝑢𝑟𝑒 𝑆𝑐𝑜𝑟𝑒

∑ 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑆𝑐𝑜𝑟𝑒
 

3. 
Mediating 
Variable Financial Performance 

𝑅𝑂𝐴

=
𝐸𝑎𝑟𝑛𝑖𝑛𝑔 𝑎𝑓𝑡𝑒𝑟 𝑇𝑎𝑥

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

 
This study implements independent variables as green intellectual capital 

which is projected into three, namely green human capital, green structural 
capital, and green relational capital. Independent variables are measured using 
content analysis from Huang & Kung's research, (2011). There are 18 items 
disclosed in the study and divided into three projections, GHC, GSC, and GRC. 
Then, the dependent variable in this study is business sustainability which is 
measured using content analysis from Chow & Chen's research, (2012) which 
contains 22 indicators. The study explains that business sustainability can be a 
strategy by considering economic, social, and environmental aspects. Content 
analysis is considered to be systematic, objective, and can be a determinant of 
factors that influence the publication of reports and can be a puller of the right 
decisions (Guthrie & Petty, 2000). Furthermore, the mediating variable used is 
financial performance using return on assets as a measurement. Related to how 
the assets owned by the company are able to realize business sustainability. 
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RESULT  
Chow test 

The Chow test is used to select the model used, whether it is better to use 
the common effect or fixed effect method. 

 
Tabel 2. Chow Test 

F (3,105) 971.76 
Prob > F 0.0000 

 
Based on the results of the Chow test, P Value (Prob>F) 0 < Alpha 0.05, 

then H1 is accepted, which means that the fixed effect is the selected model. 
Hausman test 

The Hausman test is conducted to select a better model, whether a fixed 
effects model or a random effects model, with the following provisions: 
 

Tabel 3. Hausman Test 
Chi 13.36 
Prob > Chi2 0.0797 

 
Based on the results of the Hausman test, it is known that the P Value 

(Prob>Chi2) is 0.0797> Alpha 0.05, so H1 is accepted or which means the best 
choice is the random effect model rather than the fixed effect model. Of the three 
results of the regression model tests, two tests showed that the random effect 
model method was more appropriate, so it can be concluded that the random 
effect method is the best panel data regression estimation method in this study. 
The results of the panel data regression can be seen in the table below: 
 

Tabel 4. Hypothesis Test Result by STATA 14 
bs Coef. Std.Err z P>|z| [95% conf. Interval] 
ghc -0.465762 0.0979994 -4.75 0.000 -0.6578373 -

0.2736867 
gsc -0.4204551 0.0970311 -4.33 0.000 -0.6106327 -

0.2302776 
grc 0.9863641 0.0268654 36.72 0.000 0.933709 1.039019 
roa 0.039019 0.0022188 1.43 0.153 -0.00118 0.0075176 
_cons -0. 5838705 -0.0549069 -4,39 0.000 -0. 6914861 -0.476255 

 
The following are the results of a mediation test using the online Sobel 

calculator to determine the effect of green intellectual capital on business 
sustainability with financial performance mediation. 

 
Tabel 5. Sobel Test Result by quantpsy.org/sobel/sobel.htm 

Variable Test Statistic Std. Error P-Value 
GHC -0.10307203 0.01151818 0.9179058 
GSC 0.51374679 0.01223502 0.60742903 
GRC -0.31577182 0.00292815 0.75217571 
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DISCUSSION 
The Effect of Green Human Capital on Business Sustainability 

Based on the results of the fixed effect model, it explains that there is an 
influence of green human capital on business sustainability. The t-table value in 
this study is 1.975189163> -4.75 t-statistic value and probability value 0.000 < 0.05. 
These results explain that green human capital has a negative and significant effect 
on business sustainability. This study can explain that indications of green human 
capital can increase business sustainability. The results of this study are also in 
accordance with the research of Setyawan et al., (2022), Malik et al., (2020), Li et al., 
(2023) which show the influence and significant of green human capital on 
business sustainability.  GHC is one of the most important resources to achieve 
proper development and realize sustainability (Yusoff et al., 2019). Employees who 
share the organization's goals for environmental sustainability, can be done 
through a focus on training needs and ongoing employee appraisals that create 
their ability to work in a pro-environmental way and, finally, compensate them 
based on their environmental performance (Yong et al., 2020). Companies do not 
own human capital, but it can be acquired from employees and can be lost when 
they leave the organization (Chang and Chen, 2012). This is in accordance with the 
RBV theory which explains that resources become a value when a company 
develops and implements strategies that can improve the quality of its efficiency 
and effectiveness Barney (1991). Then, human capital has intelligence, skills, and 
also unique views for the company so that it can create competitive advantages, 
and realize various company goals (Bontis et al., 2000). 
The Effect of Green Structural Capital on Business Sustainability 

The results of Table 4. Show the influence of green structural capital on 
business sustainability. This study has a t-statistic value (-4.33) < t-table 
(1.975189163) with P>|z| (0.000) < (0.005). Which means that partially green 
structural capital has a negative and significant effect on business sustainability. 
The results of this study are in accordance with previous studies, such as Yusoff et 
al., (2019), Malik et al., (2020), and Jermsittiparsert, (2021) that green structural 
capital can affect business sustainability. Structural capital can achieve 
sustainability through environmental improvements in organizations and new 
technologies (López Rodríguez & García Rodríguez, 2005). However, GSC also 
requires support from top management in order to realize sustainability 
(Setyawan et al., 2022). In addition to replacing conventional working techniques, 
technology has made it feasible to provide new services that were previously 
unattainable and unoffered (Yusoff et al., 2019). This is also supported by the 
research theory used, namely RBV. The theory explains that structural capital in a 
company is able to regulate system documentation, strategies, and realize various 
procedures to be implemented (Bontis et al., 2000). 
The Effect of Green Relational Capital on Business Sustainability 

It can be seen from table 2.1 that the t-statistic value (36.72) > t-table 
(1.975189163) with Prob. (0.00) < (0.05). So, it can be concluded that there is a 
positive significant influence of green relational capital on business sustainability. 
This study is in accordance with previous research by researchers, namely Yusoff 
et al., (2019), Omar et al., (2019), and Jermsittiparsert, (2021). Through a stable 
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relationship, the company can more easily access market information and business 
situation as well as making them more knowledgeable and concerned about the 
impact of their current activities on sustainability (Omar et al., 2019). GRC that 
continues to grow needs collaborative support to realize motivation towards 
profitable practices from corporate sustainability so that it can create cooperative 
dialogue with external parties and stakeholders to reduce the environmental 
impact of producing more environmentally friendly products (Yusoff et al., 2019). 
This study is also supported by the theory that relational capital relations provide 
a reference to the value obtained from a company's ties with customers, suppliers, 
distributors, partners, and local communities (Bontis et al., 2000). 
The Effect of Financial Performance as Mediating of Green Intellectual Capital 
on Business Sustainability 

Based on the results of the online Sobel test calculator, it can be seen that the 
P-Value (0.9179058) > (0.05) shows that the green human capital variable has no 
effect and is not significant on business sustainability through financial 
performance. Or in other words, financial performance cannot be a mediator 
between green human capital and business sustainability. Then, based on the 
results of the online Sobel test calculator, it can be seen that the P-Value 
(0.60742903) > (0.05) shows that the green structural capital variable does not have 
a significant effect on business sustainability through financial performance. Or in 
other words, financial performance cannot be a mediator between green structural 
capital and business sustainability. Furthermore, based on the results of the online 
Sobel test calculator for the green structural capital variable, it can be seen that the 
P-Value (0.75217571) > (0.05) shows that the green structural capital variable does 
not have a significant effect on business sustainability through financial 
performance. The three Sobel test results show that financial performance is not 
able to mediate between green intellectual capital and business sustainability. This 
means that this study shows that there are other indicators that can be 
determinants of sustainability. These results are in accordance with the research of 
Hidayati & Febrianto (2022) and Lo & Liao (2021) that financial performance 
cannot be a mediator and has no influence between financial performance and 
business sustainability, which means that companies only focus on short-term 
profitability which can endanger the long-term survival of the company. In 
addition, research by Majidah & Aryanty (2022) found that the intellectual capital 
owned by the company was unable to manage capital efficiency and obtain 
optimal profits. 
 
CONCLUSION AND RECOMMENDATION 

This study shows the conclusion that the implementation of green 
intellectual capital has an impact on business sustainability in the energy sector in 
a country. The results of statistical data processing show that there is an influence 
between green human capitals has a significant effect on business sustainability. 
This is because human resources have an important role in carrying out various 
company goals towards the concept of sustainability and being environmentally 
friendly. Then, green structural capital also has a significant effect on business 
sustainability. This attention is because the company is able to have various 
strategies and procedures that can be implemented in order to realize 
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sustainability. Green relational capital also has positive and significant effect on 
business sustainability. With external party relations, it can have good value for 
the company. However, based on research, financial performance is not able to 
mediate between green intellectual capital and business sustainability. 
Recommendations for further research are to use other sectors that have an impact 
on the economy, society, and environment. In addition, it can use other 
measurements and choose other variables to mediate between the independent 
and dependent variables. 
 
FURTHER STUDY 

This study certainly still has limitations, such as only focusing on one sector 
in a country. This study can be a reference to improve further research by 
increasing samples in various sectors, choosing other mediating variables, and 
changing the form of data to primary in order to find out the real situation. 
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