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ABSTRACT 

This study empirically evaluates the influence of green intellectual capital, green innovation, and 

environmental management on green competitive advantage, with corporate environmental ethics 

as a moderating variable. The associative hypothesis-testing method was used on primary data 

from a survey, distributing questionnaires to all employees of 238 industrial companies and 30 

industrial companies in Indonesia, using purposive sampling, and the data were analyzed using the 

SEM method in AMOS software. Achieving Green competitive advantage through environmentally 

conscious human resources, strong corporate ethics, green structural and relational capital 

management, and sustainable organizational culture, although integrated implementation, is still 

a challenge in Indonesia. This research implication Incorporates environmental ethics, cultivates 

sustainable human resources, executes sustainability strategies, and emphasises the triple bottom 

line to attain a green competitive advantage; furthermore, the government can facilitate this 

through incentives, regulations, and the promotion of environmental awareness. 

 

Keywords: Green competitive advantage, corporate environmental ethics, green intellectual 

capital, green innovation, environmental organizational management JEL Classification: M410, 

Q560, O310 

 

INTRODUCTION 

Global warming, with surface temperatures rising by 1.1°C and perhaps rising by 1.5°C in 

the twenty-first century, and the challenge of keeping warming below 2°C. That is caused by human 

activities, especially through greenhouse gas emissions. Human-induced climate change has 

impacted many extreme weather events and climates in every part of the world due to extensive 

and swift changes in the atmosphere, seas, cryosphere, and biosphere (IPCC, 2024). Environmental 

abuse has been worse during the previous 300 years, with the Industrial Revolution, urbanisation, 

and commercialisation of agriculture exacerbating the interaction between humans and the 

environment (Ramlogan, 1997). One of the human activities that threatens the ecological damage 

of the earth is the rapid development of extractive and exploitative development. This is consistent 

with research Tan and Cross (2012) which found that the huge and careless use of natural resources 

brought about by industry's acceleration of global development has harmed the environment. 

Therefore, it is very necessary to have an environmentally aware development concept as regulated 

in Law No. 23 of 1997 (PRI, 1997).  

The phenomenon in Indonesia of environmental damage due to exploitation of natural 

resources from irresponsible business activities. The most famous example of environmental 

damage in Indonesia to date is the case of hot mud from PT. Lapindo Brantas which erupted to the 

surface in 2006 and still has an impact today. In addition, environmental damage due to mining by 
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PT. Freeport Indonesia (PTFI), Jayapura, was known in 2019. Environmental regulations and 

consumer environmentalism are two examples of the kinds of environmental pollution that have 

become more severe in recent decades, making it all the more urgent that stakeholders engage in 

environmentally sound management practices if we are to reverse the deterioration of our planet's 

natural landscape and ensure the survival of future generations (Chen, 2011). The company's 

perspective on international regulation has evolved, and the so-called "green" issue has transformed 

into a global initiative aimed at mitigating environmental deterioration. Nations worldwide have 

commenced promoting environmental protection and sustainable development (Huang & Kung, 

2011).  

Businesses can take advantage of environmental opportunities by adopting new "green" 

concepts in administration, including "green" production, marketing, accounting, innovation, 

design, etc. (Chang & Chen, 2013). Green management, also known as environmental management 

(EM), allows companies to improve their corporate image, establish new markets, and strengthen 

their competitive edge while also avoiding environmental objections or penalties. Green intellectual 

capital (GIC), which includes green human capital (GHC), green structural capital (GSC), and 

green relational capital (GRC), is one of the intangible assets that corporations rely on to get an 

edge in the modern information economy(Chang & Chen, 2012; Chen, 2008a) Chang & Chen, 

2012. Chuang and Huang's (2015) study demonstrates that GIC, comprising GHC, GSC, and GRC, 

positively influences business competitive advantage. Companies that participate in EM and green 

innovation (GI) initiatives enhance their overall productivity, corporate reputation, and 

competitiveness in response to the trend of environmental consciousness, while also reducing 

production waste. For businesses that are trying to find a way to balance economic growth with 

environmental preservation, green innovation—also known as green products or processes—is a 

crucial tool for sustainable development. This includes innovations in energy efficiency, pollution 

prevention, waste recycling, green product design, and corporate environmental management 

(Chen et al., 2006, 2012). Organisations enhance their GI to bolster competitiveness in response to 

the evolving nature of green technology and the brief product life cycle (Tseng et al., 2013). 

According to Lin et al. (2014), GI entails significant market uncertainty and risk, with substantial 

resources expended in product and process development. Chen et al. (2006) demonstrated that GI, 

encompassing green product innovation (GPDI) and green process innovation (GPCI), positively 

impacts competitive advantage in enterprises within the information and electronics sector. Chang 

(2011) discovered that GPDI positively impacts competitive advantage, however GPCI does not. 

Additionally, green management and EM (environmental organisational culture (EDC) and 

environmental leadership (EL)) are not only defence mechanisms to maintain legitimacy, but also 

the foundation of the organization's mission to achieve sustainable development. They identify 

proactive strategies and positive solutions to environmental issues by utilising innovative 

environmental technologies to capitalise on business opportunities through environmental 

improvement, thereby enhancing the effectiveness and efficiency of their environmental activities 

(Chang, 2011; Chen, 2008b, 2011). Chen (2011) discovered that environmental management 

positively influences green competitive advantage (GCA). Moreover, firms exhibiting strong 

environmental ethics typically enhance resource productivity via GI to offset environmental 

expenses and succeed in attaining sustainable growth (Chen et al., 2006; Chang, 2011). 

Consequently, corporate environmental ethics (CEE) can promote proactive environmental 

initiatives that enhance GI. Chang (2011) shown that CEE positively influences GCA. The positive 

influence is indirect, mediated by GPDI. However, Chen (2011) asserted that in light of stringent 

environmental regulations and heightened consumer environmental awareness, companies must not 

overlook their responsibilities, as these environmental challenges can be transformed into business 

opportunities that promote their environmental organisational identity, thereby enhancing the 

company's green competitive advantage. Berry and Rondinelli (1998) and Chen (2011) contend 

that firms engaging in EM and GI acquire a GCA, which their rivals are unable to replicate.  

Based on these phenomena and concepts, this study empirically tested the impact of 

implementing green intellectual capital, green innovation, and environmental management on 

green competitive advantage, with corporate environmental ethics as a moderating variable. The 

research gap, a novelty in the field, is the scarcity of research on green competitive advantage 
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influenced by green intellectual capital, green innovation, and environmental management, with 

corporate environmental ethics as a moderating variable. The next stage discusses the theoretical 

background and literature review, followed by the methodology section, which presents the results 

and conclusions, and discusses implications and future research. 

 

LITERATURE REVIEW 

There are three theories underlying this research to form a model hypothesis, as shown in 

Figure 1, namely stakeholder theory (Freeman, 1984; Siahaan, 2025), beside legitimacy theory 

(Dowling & Pfeffer, 1975), and Resource-based view theory (RBV) (Barney, 1991). Stakeholder 

theory describes stakeholders as parties who legitimately have interests and intrinsic values in the 

company (Donaldson & Preston, 1995). Companies closely related to environmental pollution and 

damage will face external pressure from public opinion, and it isn't easy to integrate EM in 

accordance with stakeholder expectations if stakeholders have different interests than strategic 

objectives. Stakeholder theory pertains to strategic management, marketing, production, financial 

management, human resource management, research and development, organisational ethics, 

corporate governance, business performance, health management, and information technology 

systems management (Boubaker et al., 2014; Nauli & Mutiara, 2025; Siahaan et al., 2023a, 2024). 

Therefore, proactive EM implies that companies must solve environmental problems without 

prioritizing the interests of stakeholders (Boubaker et al., 2014). 

Legitimacy theory explains that company performance will be considered fair and worthy of 

support if accepted by the social community, so it is closely related to company decisions regarding 

social and environmental issues (Eugénio et al., 2013). Legitimacy theory posits that managers 

utilise disclosure to influence stakeholder perceptions regarding the organisation's duties, 

responsibilities, and the degree to which the company meets those obligations. However, the 

legitimacy gap arises when public expectations of a company's behavior differ from public 

perceptions of its behavior (Deegan et al., 2002; Magness, 2006; Mohamed et al., 2014; Siahaan et 

al., 2023b). The Resource-Based View (RBV) paradigm conceptualises a corporation as an 

assemblage of assets, resources (strategic, ordinary, and obsolete), and both tangible and intangible 

capabilities. It utilizes them optimally according to company goals (Swartz & Firer, 2005). Barney 

(1991) introduced RBV as something valuable, expensive resource and its ability to provide a 

sustainable competitive advantage. The constraints and deficiencies of the resource-based paradigm 

create chances for discovering innovative solutions in strategic management. Because by having 

resources that currently determine competitive positions, namely knowledge, skills, and 

technology, from the company's perspective will be very profitable  (Otola et al., 2013; Warnier et 

al., 2013). 

 

Green competitive advantage 

Green competitive advantage refers to a situation in which organisations hold distinct 

positions in EM or GI, rendering their successful environmental strategies inimitable by 

competitors, hence enabling them to derive sustainable benefits from these methods. Businesses 

shouldn't shirk their responsibilities in light of growing consumer concern for the environment and 

stringent environmental regulations; doing so could undermine their GCA (Chen, 2011; Chen & 

Chang, 2013; McWilliams et al., 2006). A more positive outlook could lead to increased profits for 

businesses that actively promote environmental sustainability. GCA is a crucial element for firms 

to enhance their attainment of sustainable development. Nonetheless, diverse green knowledge 

frameworks must acknowledge the significant influence of product greenness, encompassing both 

green service innovation and green dynamic capabilities, as the green market continues to expand. 

Companies must adjust to the evolving market landscape to attain a GCA in business (Berry & 

Rondinelli, 1998; Lin & Chen, 2017).  

 

Green intellectual capital and green competitive advantage 

Intellectual capital is an intangible asset that is challenging to investigate or quantify directly 

(Cheng et al., 2010; Lusmeida & Siahaan, 2025). Chen (2008b) defines green intellectual capital 

by integrating the notion of green with intellectual capital to address prior shortcomings in 
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environmental matters. GIC is the sum of all intangible assets, information, skills, connections, etc. 

that are associated with GI or environmental preservation at the individual and organisational levels 

of a business (Chen, 2008b). Huang and Kung (2011) assert that GIC allows enterprises to adhere 

to stringent international environmental rules, address rising consumer environmental 

consciousness, and generate value for the organisation. GIC is defined as follows: 1) GHC—

employees' environmental protection and innovation know-how, attitudes, talents, abilities, 

wisdom, imagination, and dedication; 2) GSC—the blueprints, authority, and enabling 

infrastructure for building sustainability strategies; and 3) GRC—the company's environmental 

management and innovation connections with its suppliers, customers, and other stakeholders. This 

concept is clarified by Chang and Chen (2012), Chen (2008b) and Huang and Kung (2011). Chen 

(2008b), Chuang and Huang (2015) and Huang and Kung (2011) conducted research that 

demonstrated that GHC, GSC, and GRC all contribute to the competitive advantage of the 

organisation.  

H1a.  GHC positively contributes to GCA  

H1b.  GSC positively contributes to GCA 

H1c.  GRC positively contributes to GCA 

 

Green innovation and green competitive advantage 

Green innovation encompasses hardware or software advancements that are associated with 

green products or processes. This includes advancements in technologies that are involved in 

energy conservation, pollution prevention, refuse recycling, GPDI, or corporate environmental 

management. Additionally, it means that green innovation is defined as inventions that help 

businesses reduce their environmental effect, meet environmental goals, and integrate 

environmental benefits (Aulia et al., 2025; Borah et al., 2024; Lisnawati & Siahaan, 2025). GI in 

product design include methods aimed at mitigating adverse environmental effects throughout the 

product's life cycle, including the use of non-toxic raw materials, sustainable design, energy 

efficiency, pollution reduction, waste recycling, and waste minimisation. Conversely, GI from a 

process perspective refers to any modification in the manufacturing process that mitigates adverse 

environmental effects throughout the procurement, production, and distribution of materials, 

including energy conservation, pollution reduction, and waste recycling. Many companies regard 

corporate environmental management as an extraneous investment that may impede their 

development and progress. Conversely, certain prior research assert that pollution is unequivocal 

proof of wasteful resource use. Companies who pioneer in GI will be the first to benefit from this, 

allowing them to ask for higher pricing for green products while also improving their corporate 

image, developing new markets, and gaining a competitive advantage. Chang (2011) and Chen et 

al. (2006) emonstrated that GPCI positively influences competitive advantage. 

H2a.  GPDI positively contributes to GCA  

     H2b. GPCI positively contributes to GCA 

 

Environmental management and green competitive advantage   

Environmental management encompasses all activities aimed at mitigating the adverse 

effects of a company's operational activities on the environment throughout the product life cycle. 

This involves the integration of company resources and systematic methodologies to diminish 

negative impacts, thereby promoting proactive pollution prevention and continuous improvement 

in EM. Such efforts lead to enhanced corporate financial performance, including cost reductions, 

increased market profitability, greater financial outcomes, attraction of capital investment, and 

decreased industry insurance premiums (Chang, 2011; Chen, 2008a). Companies who invest 

extensively in EM not only avoid the problem of protests or fines for environmental protection, but 

also allow them to strengthen their corporate image, establish new markets, and enhance 

competitive advantage (Chen, 2008b), as well as their product differentiation advantage. EM is 

made up of two components: 1) EOC (which provides a symbolic context for environmental 

management and protection by guiding members' behaviour and sensing processes) and 2) EL. 

According to Chen's research (2011) EOC positively influences GCA. This was subsequently 
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corroborated by Chiou et al. (2011), who asserted that environmental performance and EL have a 

beneficial impact on competitive advantage.  

H3.  EM positively contribute to GCA 

 

Corporate environmental ethics and competitive advantage 

Ethics pertains not to morals per se, but rather to the alignment of traditional societal norms 

with prevailing human moral judgements, encompassing three fundamental paradigms: moral 

awareness, moral difficulties, and moral laxity (Tran, 2008). Steinmann (2008) maintains that 

corporate ethics is a dialogical concept that contributes to the public interest (and national law) by 

promoting peace within and between communities and resolving conflicts peacefully with 

corporate stakeholders that may arise (or have the potential to arise) as a result of the methods 

(strategies) that companies employ in pursuit of profit. In this role, corporate ethics introduces an 

additional dimension to the economic obligations of corporations that yield adequate profits for 

survival in competitive environments, specifically corporate social responsibility. Companies must 

adapt their plans and operations to align with environmental trends. One way that environmentally 

conscious businesses offset their expenses is by boosting resource productivity via GI (Chen et al., 

2006). Integrating corporate ethics into the management process (planning, organising, staffing, 

directing, controlling) necessitates that the principle of "corporate ethical primacy" predominates 

over all business choices and actions, particularly in problematic situations, according to Steinmann 

(2008). Chang (2011) regards CEE as a form of exemplary company culture essential for attaining 

sustainable development. Consequently, the CEE of corporations can encourage proactive 

environmental initiatives that promote GI to achieve a competitive advantage (Chen et al., 2006). 

Chang's (2011) tudy demonstrates that CEE positively influences GCA. This beneficial effect is 

indirect as it is facilitated by GPDI. 

H4.  CEE positively contribute to GCA 

 

The moderating role of corporate environmental ethics 

Ethics are essential for sustaining positive interactions, particularly within the social group. 

The company has effectively implemented stakeholder theory and legitimacy theory by upholding 

ethics and fostering positive connections with stakeholders. The primary objective is to establish a 

distinctive value that competitors cannot replicate; in this instance, the value pertains to a 

sustainable competitive advantage. Corporate ethics regarding the environment will add value to 

the company in society, the value can be in the form of GCA. Therefore, CEE ethics will strengthen 

the positive influence of exogenous variables on the company's GCA. Without a good 

environmental ethics concept, it is difficult for employees to understand the management of the 

surrounding environment as well and a good structure without ethics that regulates it will be in vain 

because the company must understand the concept of ethics that applies in society.  

H5a. CEE have a positive moderating effect on the relationship between GHC and GCA 

H5b. CEE have a positive moderating effect on the relationship between GSC and GCA 

H5c. CEE have a positive moderating effect on the relationship between GRC and GCA 

H5d. CEE have a positive moderating effect on the relationship between GPDI and GCA 

H5e. CEE have a positive moderating effect on the relationship between GPCI and GCA 

H5f.  CEE s have a positive moderating effect on the relationship between EOC and GCA 

H5g. CEE have a positive moderating effect on the relationship between EL and GCA 

This study aims to address the research gap in the existing literature and develop a new 

conceptual framework that explores the role of corporate environmental ethics in a company's green 

strategy. While existing research examines the role of various factors in enhancing green 

competitive advantage, no studies have examined the direct influence of corporate environmental 

ethics on it. There is research on its positive indirect influence mediated by green product 

innovation. A moderating effect of corporate environmental ethics in strengthening the 

relationships among green human capital, green structural capital, green relational capital, green 

product innovation, green process innovation, environmental organizational culture, and 

environmental leadership has also not been found. The direct influence of CEE on GCA is 

important because it establishes a firm's internal ethical foundation that drives intrinsic 
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sustainability commitment, enabling rapid responses to environmental regulations, stakeholder 

pressures, and green market trends without depending on intermediaries such as green product 

innovation, which can be delayed or costly. Without direct influence, the model captures only 

limited indirect effects; this new research provides empirical evidence in a high-environmental-risk 

industry, supporting an ethical integration strategy for long-term competitive differentiation. To 

address this research gap, this study proposes fifteen hypotheses based on relevant theory and 

discussion in the existing literature. The model is presented in Figure 1.  

 
Figure 1. Hypothesized model 

Source: Author’s design 

 

METHOD 

Participants and procedure 

This study used the associative hypothesis testing approach to experimentally elucidate the 

effects of GIC, GI, and EM on GCA, with CEE serving as a moderating variable. The data utilised 

are primary, obtained by a survey conducted via the distribution of questionnaires to all employees 

of industrial firms. The participants in this study are personnel from industries that are closely tied 

to environmental issues, such as the chemical, textile, soap and detergent, and palm oil processing 

industries. Because the population in this study cannot be identified, the researcher employs the 

rule of thumb to determine the size of the research sample, but SEM analysis necessitates a sample 

of at least 5 times the number of indicators employed (Sekaran & Bougie, 2016). The study's 

minimal sample size is 210 samples of 42 indicators. Employees, managers, and directors in the 

production division or department, purchasing and procurement, R&D, and marketing are the 

criteria used in this study's purposive sample approach. The decision to include these divisions was 

based on the assumption that they know the company's environmental idea better than other 

divisions. Another factor was the length of service required for directors, managers, and 

employees—at least three years—to fully grasp the company's operations and how they relate to 

the environment. As shown in Table 1, 238 out of 30 Indonesian industrial businesses filled out the 

questionnaire for this study. Of these, 73% were employees, 21% were managers, and the remaining 

65 were directors. Four departments participated, with the purchasing and procurement department 

contributing the most proportion at 39%, while the R&D department contributed the lowest at 11%.  
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Table 1. Demographic profile of respondents 

Respondents   238 

Category Frequency % 

Position:   

Employee 173 73% 

Manager 51 21% 

Director 14 6% 

Department:   

Marketing 76 32% 

Purchasing & Procurement 92 39% 

Production 43 18% 

R&D 27 11% 

Source: Authors’ calculations 

 

Measures 

As illustrated in Figure 1, the research hypotheses were addressed by measuring the 

indicators applying ordinal scale measurements of each variable, and the survey questionnaire was 

developed using a Likert scale with five categories: Strongly Disagree (STS), Disagree (TS), Less 

Agree (KS), Agree (S), and Strongly Agree (SS). The constructed questionnaire comprises 42 

indicators, including 8 dependent variable indicators for GCA, based on (Chen's measurement 

(2011), and 4 moderating variable indicators for CEE, referencing (Chang's measurement (2011). 

Additionally, it includes 30 independent variable indicators: 14 indicators of GIC (5 for GHC, 6 

for GSC, and 3 for GRC) as per (Chang & Chen, 2012); 6 indicators of GI (3 for GPDI and 3 for 

GPCI) according to (Chang, 2011); and 10 indicators of EM (6 for EOC and 4 for EL) based on 

(Chen's measurement (2011). 

 

Data analysis  

This study use Structural Equation Modelling (SEM) for latent analysis, utilising reflecting 

indicators. Covariance-based SEM shows that the theories in this study are very strong in 

explaining the research model. The study hypothesis is tested using AMOS 22.00 software, which 

consists of two stages: the Measurement Model and the Structural Model (Byrne, 2022; Kaplan, 

2020; Schumacker & Lomax, 2022).  

 

RESULT  

The analysis begins by analyzing descriptive statistics from all research variables. The 

statement items of each variable show that an average of 238 respondents stated "agree" or close to 

4 (minimum range 1 and maximum 5), consistent with the mode of all variables, which is 4. The 

details of each variable are as follows: GCA (3,691), GHC (3,858), GSC (3,880), GRC (3,839), 

GPDI (3,888), GPCI (3,923), EOC (3,908), EL (3,898), CEE (3,788). This study has met the rule 

of thumb to be able to evaluate research results and report them systematically. However, the 

critical ratio (CR) of this study is 42.910 (data is said to be normal if the critical ratio of the 

multivariate ranges from -2.58 <c.r. <2.58). Based on the limit central theorem (Adams, 2009), the 

larger the sample size, the statistics obtained will approach a normal distribution. N = 238 is 

considered to have met the central limit theorem so that normality can be ignored. 

In addition, the measurement model was evaluated using Confirmatory Factor Analysis 

(CFA), which tested the construct's validity and reliability. Table 2 presents the findings of the CFA 

test for each research variable. If the p-value in the output estimate is below 5% and the loading 

factor (λ) exceeds 0.5, the indicators for all variables are deemed valid. The reliability assessment 

is conducted by examining the Construct Reliability (CR) value of ≥ 0.7 and the Variance Extracted 

(VE) of ≥ 0.5 for each construct in this study, indicating dependability. The subsequent phase 

involves evaluating the structural model by analysing the goodness of fit (GoF), as illustrated in 

Table 3. The preliminary assessment of the GoF index SEM statistic indicates a "Poor fit" across 
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all parameters. Consequently, it is imperative to alter the framework of the study model. Table 4 

presents the results of the modification indices, indicating if the model may be enhanced by linking 

unestimated variables. The modification index summarises the decline in chi-square value or 

reduction in chi-square value that occurs during coefficient estimation. The GoF index test of 

adjusted SEM statistics is shown in Table 5. Specifically, in the parsimonious fix indices, a strong 

fit for RMR criterion and marginal fit for NNFI/TLI were found. In contrast, each category of 

absolute fit and incremental indices produced marginal fit and bad fit outcomes. Consequently, 

each category has demonstrated both good and marginal fit, indicating that the model satisfies the 

goodness of fit (GoF) criterion. The utilisation of 4-5 goodness of fit criteria is seen adequate for 

evaluating a model's viability, provided that each criterion, including absolute fit indices, 

incremental fit indices, and parsimony fit indices, is represented. 

 

Table 2. CFA test results 

Variable 
Number of 

Statement Items 

Alpha 

Coefficient 
P-Value CR VE 

GCA 8 0,725 - 0,912 0,000 0,942 0,673 

GHC 5 0,733 - 0,911 0,000 0,907 0,663 

GSC 6 0,745 - 0,868 0,000 0,930 0,689 

GRC 3 0,647 - 0,786 0,000 0,796 0,497 

GPDI 3 0,590 - 0,855 0,000 0,838 0,568 

GPCI 3 0,790 - 0,856 0,000 0,860 0,607 

EOC 6 0,576 - 0,914 0,000 0,880 0,556 

EL 4 0,663 - 0,863 0,000 0,867 0,622 

CEE 4 0,723 - 0,857 0,000 0,862 0,610 

Source: Amos process results 

 

Table 3. Initial test of goodness of fit index statistics 

Criteria 
Cut off 

Value  

Research 

Results 
Assessment 

Absolute fit 

GFI ≥ 0,90 0,572 Inadequate compatibility 

RMSEA ≤ 0,08 0,120 Inadequate compatibility 

Incremental of indices 

AGFI ≥ 0,90 0,524 Inadequate compatibility 

NFI ≥ 0,90 0,631 Inadequate compatibility 

CFI ≥ 0,90 0,687 Inadequate compatibility 

IFI ≥ 0,90 0,688 Inadequate compatibility 

Parsimonious fix indices 

NNFI/TLI ≥ 0,90 0,667 Inadequate compatibility 

RMR ≤ 0,05 0,144 Inadequate compatibility 

Source: Amos process results 

 

Table 4. Output modification indices 

      M.I. Par Change 

CEE <--> EOC 59,029 0,1460 

GPCI <--> EOC 113,629 0,1610 

GPCI <--> CEE 68,828 0,1900 
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GPDI <--> EOC 115,508 0,1120 

GPDI <--> CEE 43,383 0,1040 

GPDI <--> GPCI 82,592 0,1140 

GRC <--> EOC 26,416 -0,0740 

Source: Amos process results 

 

Table 5. Goodness of fit index statistics modified results test 

Criteria 
Cut off 

Value  

Before 

Modification 

After 

Modification 
Assessment 

Absolute fit 

GFI ≥ 0,90 0,572 0,727 Bad fit 

RMSEA ≤ 0,08 0,12 0,085 Marginal fit 

Incremental of indices 

AGFI ≥ 0,90 0,524 0,675 Bad fit 

NFI ≥ 0,90 0,631 0,787 Marginal fit 

CFI ≥ 0,90 0,687 0,852 Marginal fit 

IFI ≥ 0,90 0,688 0,854 Marginal fit 

Parsimonious fix indices 

NNFI/TLI ≥ 0,90 0,667 0,832 Marginal fit 

RMR ≤ 0,05 0,144 0,047 Good fit 

Source: Amos process results 

 

The moderation test can be carried out by first adding interaction variables between the 

independent variables (GHC, GSC, GRC, GPDI, GPCI, EOC, and EL) with the moderator variable, 

namely corporate environmental ethics (GCA). Figure 2 shows the results of the structural model, 

with the regression equation constructed with the estimated coefficients of the regression equation 

as follows:  

ηGCA=0.326⋅ξGHC+0.178⋅ξGSC+0.256⋅ξGRC+0.076⋅ξGPDI+0.086⋅ξGPCI+0.183⋅ξEO

C+0.053⋅ξEL+0.836⋅ξCEE+0.004⋅(ξGHC×ξCEE)+0.001⋅(ξGSC×ξCEE)+0.031⋅(ξGRC×ξ

CEE)+0.002⋅(ξGPDI×ξCEE)+0.001⋅(ξGPCI×ξCEE)+0.004⋅(ξEOC×ξCEE)+0.000102⋅(ξ
EL×ξCEE)+ζGCA. 

The R-square value was 0.797, signifying that the independent and moderating variables 

accounted for 79.7% of the variance in GCA. The error variance of 0.203 suggested that GCA was 

affected by unexamined factors, constituting 20.3%. 
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Figure 2. SEM output results of structural model 

Source: Amos process results 

 

The relationship between independent variables and dependent variables is illustrated in 

Table 6 from the aforementioned structural model. The association between each variable predicted 

positive (+) with a P value for one-tailed > 1.64 resulted in six hypotheses accepted and nine 

hypotheses rejected (p > 0.05). GHC, GSC, GRC, EOC, and CEE have demonstrated a beneficial 

impact on GCA. The moderating influence of CEE has been demonstrated to enhance the 

favourable impact of GHC on GCA. 

 

Table 6. Hypothesis test results 

No. Correlation 
Prediction 

Direction 
C.R. 

P-Value 

(one-tailed) 

1 GHC → GCA + 4,094 0,000 

2 GSC → GCA + 1,789 0,037 

3 GRC → GCA + 2,718 0,003 

4 GPDI → GCA + 1,378 0,084 

5 GPCI → GCA + 0,790 0,215 

6 EOC → GCA + 1,975 0,024 

7 EL → GCA + 1,336 0,091 

8 CEE → GCA + 2,978 0,001 

9 GHC*CEE → GCA + 3,488 0,000 

10 GSC*CEE → GCA + 0,584 0,279 

11 GRC*CEE → GCA + 1,160 0,123 

12 GPDI*CEE → GCA + 1,300 0,097 

13 GPCI*CEE → GCA + 0,535 0,297 

14 EOC*CEE → GCA + 1,519 0,065 

15 EL*CEE → GCA + 0,015 0,499 

Source: Amos process results. 
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DISCUSSION 

Green human capital positively contributes to GCA, where employees (in this case, human 

capital) are considered internal stakeholders because they contribute to the company's ability to 

generate value. The organisation must enhance this value to attain a competitive edge. In 

accordance with the Resource-Based View, human capital constitutes one of the resources 

possessed by the organisation. It serves as a catalyst in the company's operations, a scarce resource 

in the market, and is favourably correlated with the company's performance (strategic resources). 

Company performance can be defined as a company's competitive edge over its market competitors. 

Moreover, GSC significantly influences GCA, whereas Structural capital pertains to the 

organisational framework of a corporation that facilitates and aids personnel (human capital) in 

achieving optimal overall performance or value. Strategic resources can have a favourable impact 

on a company's performance if they can maximise and enhance the use of current structural capital. 

An individual may possess significant intellectual capacity as human capital; nevertheless, if the 

company's structure is deficient, such potential may be rendered futile. An organisation possessing 

robust structural capital will cultivate a culture that empowers employees to explore their 

capabilities. Incorporating the notion of "green" into the company's structural capital will enhance 

its focus on environmental concerns, hence providing a competitive advantage in relation to 

sustainability, referred to as a GCA.  

Green human capital enhances GCA, as employees are seen as internal stakeholders due to 

their role in the company's value generation capacity. The organisation must augment its value to 

achieve a competitive advantage. According to the RBV, human capital is one of the organisation's 

resources. It acts as a catalyst in the company's operations, a rare resource in the market, and is 

positively connected with the company's performance (strategic resources). Company performance 

is defined as a firm's competitive advantage relative to its market rivals. Furthermore, green 

structural capital substantially impacts GCA, whereas Structural capital refers to the organisational 

framework of a firm that supports and enables individuals (human capital) to attain optimal overall 

performance or value. Strategic resources can positively influence a company's performance by 

optimising and augmenting the utilisation of existing structural capital. An individual may have 

substantial intellectual capacity as human capital; nevertheless, if the company's structure is 

inadequate, such potential may be rendered ineffective. An company with strong structural capital 

will foster a culture that enables employees to develop their potential. Integrating the concept of 

"green" into the company's structural capital will augment its emphasis on environmental issues, 

thereby offering a competitive edge in sustainability, termed a GCA. 

There is no correlation between an organization's environmental culture and a rise in its 

GCA. Executives in developed nations are acutely aware of their environmental responsibilities, 

enabling them to welcome and motivate their subordinates to engage in EM and protection. 

Conversely, in Indonesia, a developing nation, most corporate leaders recognise environmental 

sustainability yet remain reluctant and uncertain about engaging and motivating their staff to 

contribute directly. Another consideration is that just fourteen participants were directors of the 

companies surveyed, fifty-one were managers, and the remaining two hundred and thirty-three were 

employees. Directors are people who can readily create, invite, and encourage an environmental 

policy, in contrast to other respondents who find it rather difficult to do the same, which, according 

to researchers, is one reason why there aren't very many of them. CEE can enhance green 

competitive advantage. Organisations with environmental ethics typically exhibit greater diligence 

regarding ecological concerns in their operations. The established ethics resemble structural capital, 

albeit this ethic may be unwritten within the organisation. Through this environmental ethic, 

customers, as stakeholders, will enhance the organization's "green" image and derive greater value 

from stakeholders, particularly consumers, so achieving a GCA. GCA refers to a scenario in which 

a corporation has adopted a strategy aimed at environmental protection. Simultaneously, its 

competitors have not adopted similar measures, which is advantageous for the company, as 

consumers who are already cognisant of environmentalism will favour its products/services over 

those of competitors lacking an environmental protection strategy. 

The moderating link in this study is that CEE can enhance the relationship between GHC 

and GCA. CEE pertains to a company's moral principles regarding its environmental impact. 
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Human capital without ethics is meaningless since ethics governs how a person or corporation 

behaves. It is essential that sound ethics underpin human capital inside a corporation to achieve its 

objectives. Eco-conscious human capital, bolstered by CEE, will undoubtedly yield a sustainable 

competitive edge. Simultaneously, CEE cannot enhance the impact of GSC and GRC on GCA. 

Companies in Indonesia that are currently unable to enable corporate ethics to immediately 

interface with the organization's structure are to blame for this outcome. Furthermore, companies 

in Indonesia have not been able to use corporate ethics to increase relational capital and have not 

fully realised the potential of these corporate ethics because most Indonesian companies still do not 

focus on the triple bottom line, namely people, planet, and profit, but only on profit, profit, and 

profit. The notion of ethics remains elusive, while its advantages are palpable. Moreover, CEE 

cannot enhance the impact of GPDI and GPCI on GCA, as the sampled industries exhibit 

insufficient innovation in their goods or processes. Moreover, CEE cannot enhance the impact of 

EOC and EL on augmenting GCA. The integration of both within Indonesian companies has been 

inadequate. Because Indonesian corporate culture has not yet been fully developed and organised, 

businesses there have not been able to use corporate ethics to raise the value of their environmental 

culture. Similarly, the role of leaders is seen significant as they are accountable for establishing 

conditions through the formulation of a strategic vision and the advancement of certain corporate 

cultures that facilitate the attainment of GCA. In Indonesia, corporate executives are reluctant and 

uncertain about motivating people to contribute directly, despite the expectation that leaders should 

exemplify ethical behaviour for their subordinates. 

 

CONCLUSION 

Assume the organisation possesses environmentally conscious human capital among its 

personnel and can leverage these resources effectively. In that scenario, the resultant company 

valuation pertains to environmental conservation or a competitive edge associated with 

environmental stewardship. Green structural capital includes organizational capabilities, 

commitment, knowledge management systems, reward systems, information technology systems, 

databases, managerial institutions, operational processes, managerial philosophy, organizational 

culture, corporate image, patents, copyrights, trademarks, and other components associated with 

environmental protection or green innovation, which may provide a competitive advantage to the 

company. The company's cumulative interactive engagement with customers, suppliers, and 

partners about corporate environmental management and green innovation can confer a competitive 

advantage. Green product innovation and green process innovation are priorities for industrialised 

nations, unlike Indonesia, which is classified as a developing country. Consequently, it is expected 

that the findings of this study differ from those of prior research. By viewing company culture as a 

strategic weapon, businesses can capitalise on their distinctive, valuable, and difficult-to-copy 

culture to get an edge in the market. Environmental organisational culture has little impact on green 

competitive advantage due to disparities in implementation between developed and developing 

countries, as well as a lack of representation at the director level. Conversely, corporate 

environmental ethics significantly contributes to enhancing green competitive advantage by 

cultivating a favourable perception among consumers. Corporate environmental ethics enhances 

the beneficial impact of green human capital on green competitive advantage. Nonetheless, it does 

not substantially influence the relationship between green structural capital and green competitive 

advantage due to the lack of integrated implementation in Indonesian enterprises. The function of 

corporate environmental ethics as a moderating variable in relation to green competitive advantage. 

Specifically, corporate environmental ethics improves the positive impact of green human capital 

on green competitive advantage by providing a moral foundation and ideals for environmentally 

conscientious human resources. Nevertheless, corporate environmental ethics does not enhance the 

impact of green structural capital, green relational capital, green product and process innovation, 

environmental organisational culture, and environmental leadership on green competitive 

advantage. This results from the insufficient integration of ethical implementation with these 

factors in Indonesian enterprises, the predominant focus on profit, and the industry's relatively low 

level of innovation. 
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Implications 

Companies need to prioritize environmental ethics to improve their image and invest in 

competent human resources in the environmental field. Integration of sustainability strategies into 

all aspects of the business is essential, not just partial implementation. Company leaders must be 

proactive in promoting sustainable practices. Indonesian companies must prioritise the triple 

bottom line (people, planet, profit) rather than solely focussing on profit maximisation. 

The government needs to provide incentives (tax reductions, green technology subsidies) for 

companies that implement sustainable practices, as well as tighten environmental regulations. In 

addition, the government needs to increase environmental awareness through campaigns, training, 

support for environmental organizations, and funding for green innovation, including involving 

company directors in environmental initiatives. 

This study offers empirical evidence for the Resource-Based View (RBV) and Stakeholder 

Theory about sustainability, indicating that internal resources and external stakeholder connections 

can serve as sources of green competitive advantage. The significance of corporate environmental 

ethics as a crucial element in augmenting green competitive advantage offers fresh perspectives on 

how ethics might influence the correlation between resources and environmental performance. The 

research is further enriched by examining the determinants of green competitive advantage in 

Indonesia, a developing nation with distinct attributes. 

For greater generalisation, future research should broaden the sample beyond the chemical, 

textile, soap, detergent, and palm oil industries. Additionally, more director responders should be 

included. Employing qualitative or mixed methodologies is advisable for a comprehensive 

knowledge of the determinants affecting green competitive advantage. Furthermore, it is advisable 

to incorporate supplementary moderating variables such as governmental regulation or public 

pressure, investigate the mediation and moderation dynamics across variables more 

comprehensively, and implement a longitudinal design to monitor variable changes over time. 
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