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Abstract 

The purpose of this research is to examine the influence of green intellectual capital which includes three 

components specifically green human capital, green structural capital and green relational capital towards 

sustained competitive advantages by mediated of environmental consciousness in manufacturing industries. 

has the impact of environmental risks that have been listed on the Indonesia Stock Exchange. This research is 

a quantitative study, number of samples used 216 of 316 high profile sensitive industry populations listed on 

the Indonesia Stock Exchange, survey respondents was conducted of managerial level with minimum 

experiences of 3 years. This study uses a questionnaire instrument with a purposive sampling method and 

data analysis using structure equation modeling (SEM). The empirical results of this research showed that, 

two of the three components of Green Intellectual Capital in the form of green human capital and green 

relational capital proved to have a significant effect on Sustained Competitive Advantages, while green 

structural capital not significant effect on sustained competitive advantages. Besides, this research verifies 

that environmental consciousness is a partial mediator between green intellectual capital and sustained 

competitive advantages. While testing through the mediation of environmental consciousness, showed that two 

components of green human capital and green relational capital, not significantly influence to Sustained   

Competitive advantages, but for green structural capital it was significant influence with Sustained 

Competitive Advantages. 
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INTRODUCTION 

Background of the Study 

The information and knowledge era has changed the business environment to become more competitive, the 

focus of business development is no longer resting on industrial machines, but on the ability of knowledge-

based human resources known as intellectual capital (IC) (Chen et al., 2005). Furthermore, it was explained 

that IC is intangible assets in the form of knowledge, information, experience and technology owned by the 

company. Currently IC has become the focus of attention in various fields, both management, information 

technology, and accounting (Petty and Guthrie, 2000). 
 

One area of interest, both academics and practitioners, is the use of IC as an instrument for determining 

company value (Sveiby, 2010). But in reality, the management and reporting system that has been presented 

by the company so far has lost its relevance, because it has not been able to present information about IC 

comprehensively to manage knowledge-based processes (Liao et al., 2013). 
 

According to the development of environmental issues Chen et al., (2008) developed ICs by incorporating 

green elements into intellectual capital. The importance of green intellectual capital which is associated with 

environmental issues can indirectly affect the sustained competitive advantage in electronics industry 

companies in Taiwan. Furthermore, Chen revealed that Green intellectual capital is an intangible asset of a 

company, including the knowledge, ability of employees, technology, experience, and the ability to apply 

innovation to achieve a sustained competitive advantage. 
 

Furthermore, Chen revealed about the scope of components green intellectual capital consisting of green 

human capital, green structural capital, and green relational capital. The results of his study conclude that 

companies want to maintain a sustained competitive advantage through green intellectual capital, can be done 

by increasing the company's ability to environmental consciousness. It is therefore important for electronics 

industry companies in Taiwan to understand innovations related to environmental consciousness (Chen et al., 

2008). 

 

Statement of the Problem 

The phenomenon that occurs in Indonesia, that the mining industry of the oil and gas sector, as well as coal 

mining provides economic benefits and enormous state revenue for Indonesia. However, on the other hand 

there is a risk that is the problem of environmental sustainability. The oil and gas industry is often a major 

problem in environmental pollution. Environmental pollution is a condition that occurs due to changes in 

environmental conditions including land, air and water that damage and harm the lives of humans, animals 

and plants, it is caused by the presence of foreign objects such as garbage, industrial waste, oil, dangerous 

metals and so on, as a result of human actions, so that the environment does not function as before (Haden, 

2009). 

 

Objectives of the Study 

i. To examine the direct effect of green human capital on environmental consciousness 

ii. To examine the direct effect of green structural capital on environmental consciousness 

iii. To examine the direct effect of green relational capital on environmental consciousness 

iv. To examine the direct effect of environmental consciousness on sustained competitive advantages  

v. To examine the direct effect of green human capital on the sustained competitive advantages 

vi. To examine the direct effect of green structural capital on the sustained competitive advantages 

vii. To examine the direct effect of green relational capital on the sustained competitive advantages. 
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Limitations of the Study 

Source of datas in this study is primary data using a questionnaire instrument that describes the opinions and 

perceptions of managers as respondents. Although in this study the respondents are managers who have 

worked relatively long in the company who should understand and comprehend the condition of the company, 

but this research still requires in-depth study, so it needs secondary data as supporting data to prove results 

that are close to the real situation. Weaknesses of primary data cannot be generalized, the results can only see 

events at the time of data collection. And in terms of time the primary data collection process is much longer 

than secondary data. 

 

LITERATURE REVIEW 

Resource-Based Theory 

Resourse-based theory (RBT), which is a further development of Recardo's Economic Rent, and Structure-

performance-conduct theory (Clulow et al., 2007). This theory arises because there are strategic questions 

about why a company can outperform other companies and have sustainable superior performance, companies 

that build their own resources and can control it will have the ability to maintain its superiority compared to if 

the company bought or obtained its resources from outside the organization. 

 

Stakeholder Theory 

Stakeholder theory describes the relationships between organizations, internal and external environments, and 

also describes how these relationships affect business activities. Stakeholders are people or groups who can 

influence or be influenced by an organization. Stakeholders can come from inside or outside the business. 

Examples include customers, employees, shareholders, suppliers, non-profit groups, the government, and the 

local community, including many (Slaba, 2017). In general, stakeholder theory includes a collection of 

policies and practices related to stakeholders, values, compliance with legal provisions, community and 

environmental awards, and the commitment of the business community to contribute to sustainable 

development. 

 

Institutional Theory 

The basic principle of institutional theory is that organizational survival requires adjusting to social norms of 

acceptable behavior in the internal and external sphere (Scott, 2004). Scott further explained that institutional 

theory can be applied in complex and dynamic situations. Specific practices and procedures are shown by 

organizations as symbols for external groups to show that organizations act in a very rational, stable and 

predictable way. This activity occurs to legitimize the organization and to get support from external parties. 

Institutional theory has the power to control and direct interactions between individuals and organizations, 

through formal rules such as laws, or laws, as well as non-formal rules such as culture, traditions and norms 

where its implementation will depend on existing social conditions and are related to practices, assumptions, 

value, the belief that individuals organize in time and space. and presents it as a meaning in social reality 

which is the link between individual agents and the practices and structure of institutional rules. Institutional 

logic makes the actors in the organization behave using rational considerations. 

 

Research Framework 

The framework of thought proposed in this study illustrates three components in green intellectual capital 

among others (green human capital, green structural capital and green relational capital) influencing on the 

sustained competitive advantages through mediating environmental consciousness. 
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Figure 1: Research Framework 

 
Research Hypothesis 

Green human capital and Environmental Consciousness 

Green human capital specifically presents individual knowledge that is embedded in the company's 

capabilities collectively to provide the best solutions from employees (Bontis, 2004), then green human 

capital is expressed as the ability of employees to include the amount of worker skills, experience, capabilities 

and knowledge that is implemented to achieve company goals (Murthy, 2011). Thus, green human capital 

which is a stock of knowledge, skills, abilities, experience, attitudes, policies, creativity, and commitment that 

can help the company's to achieve sustained competitive advantages through environmental consciousness. 

Based on the description above, the first hypothesis proposed is as follows: 
 

H1: Green human capital has a positive influence on environmental consciousness. 

 

Green Structural Capital and Environmental Consciousness 

Green structural capital is a company resource that includes software, hardware, data base, organizational 

structure, patents, trademarks and all the capabilities of the company that support employee productivity 

(Bontis, 2001). Whereas CIMA (2005) defines green structural capital as knowledge within the company, 

including organizational routines, procedures, systems, culture and data bases such as documentation services, 

the existence of knowledge centers, the use of information technology, and organizational learning capacities. 

The results of research conducted by (Chen, 2011) stipulate that with innovative environmental technology, 

the production process and productivity carried out by the company will be able to reduce waste and pollution. 

The results of this study have similarities with research conducted by (Guglani, 2014) that, environmental 

consciousness can increase the ability of innovative technology companies. It was further revealed that 

environmental consciousness was positively related to green structural capital. Based on the description 

above, the proposed second hypothesis was as follows: 
 

H2: Green structural capital has a positive influence on environmental consciousness. 
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Green Relational Capital and Environmental Consciousness 

Green relational capital is all resources related to the company's relationship with stakeholders such as 

customers, suppliers, investors, creditors in their perception of the company, for example: image, customer 

loyalty, customer satisfaction, supplier relationships, negotiating capacity with financial entities and 

environmental activities (Moon and Kym, 2006). Meanwhile, according to (Bontis, 2001) the main theme of 

green relational capital is the marketing channel and customer relations. It was further revealed that green 

relational capital also presented the potential of the organization that was obtained from past intangible assets. 

Intangible assets include knowledge that is embedded in customers, suppliers, governments, or related 

industry associations, so that the essence of green relational capital is embedded knowledge related to the 

company's external relations. Thus, the proposed third hypothesis is as follows: 
 

H3: Green relational capital has a positive influence on environmental consciousness. 

 

Environmental Consciousness and Sustained Competitive Advantages 

Corporate environmental awareness is beliefs, ethics, values, and norms about environmental policy issues in 

companies (Ahmed et al., 2008). Further explained that concerns about global environmental awareness, 

companies must invest resources to achieve sustainable development goals, environmental awareness to 

formulate corporate values and expectations of ethical behavior (Guglani, 2014). Environmentally friendly 

companies are new ideas, new ethics, and new opportunities (Chen, 2011), further explained that social and 

environmental responsibility has become an inevitable obligation for companies (Smith, 2007) suggests, one 

of the reasons that responsibility social and environment providing sustainable competitive advantages is that 

companies need a culture that is able to execute a combination of company activities and provide 

opportunities for employees to know the forces that shape the future of the industry. Based on the description 

above, the fourth hypothesis is proposed as follows: 
 

H4: Environmental consciousness has a positive influence on sustained competitive advantages. 

 

Green Human Capital and Sustained Competitive Advantages 

Companies that are actively involved in environmental consciousness and green innovation can not only 

minimize production waste and increase productivity, but can also increase prices that are relatively high for 

green products, enhance the company's image, and thus can have a positive impact on the sustained 

competitive advantages (Huang and Jiuan, 2014; Chen et al., 2006). Further disclosure that, employees who 

have knowledge, skills, abilities, experience, attitudes, policies, creativity, and high commitment can help 

companies maintain a sustained competitive advantage. Based on the description above, the fifth hypothesis 

proposed in this study is: 
 

H5: Green human capital has a positive influence on sustained competitive advantages. 

 

Green Structural Capital and Sustained Competitive Advantage 

The research of Jean-Pierre and Hugo, (2013) revealed that companies have a lot of attention and invest a lot 

in environmental consciousness and green innovation will not only avoid difficulties or threats about 

environmental protection, but can also improve company image, improve production efficiency, develop new 

market environment, and thus enhance the sustained competitive advantages. Therefore, green structural 

capital consists of: organizational capability, organizational commitment, management system knowledge, 

reward systems, information technology systems, databases, managerial institutions, operations processes, 

managerial philosophy, organizational culture, company logos, patents, copy rights, and trademarks, etc. 

whose use involves an association with the management environment or green innovation within a company 

can help to create a sustained competitive advantages. Based on the description above, the sixth hypothesis in 

this study is as follows: 
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H6: Green structural capital has a positive influence on sustained competitive advantages 

 

Green Relational Capital and Sustained Competitive Advantage 

Several previous studies have suggested that Relational Capital has a positive effect on the company's 

competitive advantage (Pedrini, 2007; Bontis, 2004). International regulations that emphasize the concern of 

industrial companies on environmental consciousness, not only minimize production waste, although the costs 

incurred are quite large, but the company can increase productivity through green products, enhance the 

company's image so that it can have a positive impact on the company's competitive advantage (Unine and 

Jean -Pierre, 2013; Chen, 2006). It was further explained that the exploration of green relational capital 

through environmental consciousness that includes interactive relationships with customers, suppliers and 

partners about the company's environmental consciousness can help companies in terms of a sustained 

competitive advantages. Based on the description above, the seventh hypothesis in this study is: 
 

H7: Green relational capital has a positive influence on sustained competitive advantages. 

 

METHODOLOGY 

Research Design 

This research is a quantitative study in the form of a causal study, which is designed to explain how a variable 

can affect other variables. According to Sekaran and Bougie (2013), causal research is a scientific approach to 

testing whether one variable causes a change in another variable. Causal research aims to describe one or 

more factors that cause problems, so it can be stated that the independent variable (X) is the cause of the 

dependent variable (Y). 

 

Population and Sample 

The population in this study is industrial companies that have the risk of environmental impacts that can 

pollute the composition of water and air. The industrial companies listed on the Indonesia Stock Exchange 

until December 2017 numbered 316 companies (www.bei.go.id). Research respondents are managers who 

work at the company and have had a minimum service period of 3 years, including operational managers, 

financial managers, marketing managers, production managers, IT managers, and HR managers. With a 

population of 316 industrial companies, the determination of the number of samples using the formula 

(Lemeshow, 2009) is as follows: 
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Out of 72 companies classified as high profile, covering 22 coal sub-sectors, 7 oil and gas sub-sectors, 6 

cement sub-sectors and 9 pulp and paper sub-sectors. The various industry sectors in the textile and garment 

sub-sector were 18 companies and the consumer goods sector in the pharmaceutical sub-sector were 10 

companies. This study uses data analysis methods namely Structural Equation Modeling (SEM) with the help 

of linear structural relationships (LISREL) software Version 8.80. LISREL software version 8.80 is used to 

test the quality of data on each variable, as well as to test the research hypothesis. The reason why data 

analysis uses LISREL software is because LISREL is a program that can estimate various SEM problems. 
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FINDING AND DISCUSSIONS 

Variable Measurement Model 

The measurement of construct validity is carried out using the Confirmatory Factor Analysis (CFA) 

procedure. CFA is one of the two main approaches in factor analysis, one of which is the Explanatory Factor 

Analysis (EFA) approach. The use of CFA is to test how well the measured variable represents a small 

number of constructs. In this study, confirmatory factor analysis uses Structural Equation Modeling (SEM) 

with the help of the Liner Structural Relationships (LISREL) version 8.80. The results of testing the full 

model of the influence of green intellectual capital consisting of exogenous variables green human capital, 

green structural capital and green relational capital on endogenous variables sustained competitive advantages 

through mediation of environmental consciousness can be seen in figure 2. 

 

 

 
 

 

Figure 2: Full Model Measurement (Inner Model) 
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Table 1: Direct effect of independent variable to dependent variable 

 

 
Based on table 1, the result examine direct effect shows, that the green structural capital has a positive effect 

to environmental consciousness, because t-count > t-table (3,57 > 1,96). While the variable of green human 

capital and green relational capital has not positive effect to environmental consciousness, because t-count < t-

table (1,10 < 1,96) and (-0,83 < 1,96). Furthermore the variable of environmental consciousness has a positive 

effect to sustained competitive advantages, because t-count ≥ t-table (1,96  ≥ 1,96). 
 

Table 2: Direct effect of independent variable to dependent variable 

 
 

Based on table 2, the result examine direct effect shows, that the green human capital has a positive effect to 

sustained competitive advantages, because t-count > t-table (2,48 > 1,96). While the variable of green 

structural capital has not positive effect to sustained competitive advantages, because t-count < t-table (1,63 < 

1,96). Further the variable of green ralational capital has a positive effect to sustained competitive advantages, 

because t-count > t-table (3,27 > 1,96). 

 

Table 3: Indirect effect of independent variable to dependent variable By mediation of Environmental 

Consciousness 
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Based on table 3, the result examine indirect effect between variable green structural capital to sustained 

competitive advantages by intervening variable of environmental consciousness, shows that variable green 

structural capital has a significant, because t-count > t-table (3,51 > 1,96). While the green human capital and 

green relational capital has not significant to sustained competitive advantages by intervening variable of 

environmental consciousness, because t-count < t-table (1,42 < 1,96) and (-1,07 < 1,96). 

 

Sensitivity measurement 

The examines of sensitivity model is carried out by distributing research questionnaires to managers in a low 

profile industrial environment with the aim of confirming the findings on the results of the research of 216 

sample company managers. The following are the results of tests on low profile industry data totaling 100 

respondents. 

 

Table 4: Sensitivity Result 

Direct effect of independent variable to dependent variable 

 
 

Based on table 4, the result examine direct effect independent variable to intervening variable shows that 

green structural capital has a positive effect to environmental consciousness, furthermore green human capital 

and green relation capital has not influence to environmental consciousness. Hereinafter three component of 

green intellectual capital among others green human capital, green structural capital and green relational 

capital has influences on the sustained competitive advantages, then environmental consciousness so has a 

positive effect to sustained competitive advantages. 

 

 

CONCLUSION 

The empirical study has several conclusions, which can be presented as follows: 
 

Green human capital has no influence on environmental consciousness, it is because there are still many 

industry players in Indonesia who realize the importance of implementing environmentally friendly concepts 

in manufacturing activities. Green structural capital has an influence on environmental consciousness, because 

the application of environmental consciousness in the industry will have a positive impact on productivity, 

commitments related to environmental consciousness elements will make employees and stakeholders realize 

that the use of natural resources is more economical and supports environmentally friendly products. Green 

relational capital has no influence on environmental consciousness, related to the demand for environmentally 

friendly products not yet evenly distributed in various market segments, therefore industry players are 

required to communicate environmentally friendly products. Environmental consciousness has an influence to 

sustained competitive advantages, it is caused by environmental consciousness is an important factor that is a 
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concern for the manufacturing industry, industries that are active in environmental treatment can not only 

minimize production waste, but can have an impact on the creation of green products. 
 

Green human capital has a positive effect on sustained competitive advantages. It can be concluded that 

trained employees, timely services, competencies, reliable teamwork, and support from company managers 

are key factors that must be attached to green human capital to carry out activities with capabilities and 

intellectuals, these resources can be maintain the sustained competitive advantages. Green structural capital 

does not affect sustained competitive advantages, it can be concluded that the emergence of consumer 

awareness trends and the existence of strict international regulations on environmental protection causes all 

components included in green structural capital are demanded to increase environmental consciousness. Green 

relational capital has a positive effect on sustained competitive advantages, it can be concluded that efforts to 

promote environmentally friendly products, customer satisfaction is the company's interactive relationship 

with customers, suppliers, network members and strategic partners. 
 

Environmental consciousness does not mediate the effect of green human capital on sustained competitive 

advantages, it can be concluded that the low awareness of the environment is indicated by the low 

implementation of green human capital in the industrial sector in Indonesia, environmental consciousness 

mediates the effect of green structural capital on sustained competitive advantages, this can be concluded that 

investments made by companies in terms of environmental awareness not only aim to avoid legal issues 

concerning environmental protection, but further aim to improve the company's image. Environmental 

consciousness does not mediate the effect of green relational capital on sustained competitive advantages, it 

can be concluded that government regulations related to the environment include Law No.24 of 2007, Law 

No. 40 of 2007, Government Regulation of the Republic of Indonesia No.47 of 2012. This government 

regulation is still limited in its application to Limited Liability Companies relating to natural resources only. 

 

Recommendations for Further Research 

For future researchers, especially those discussing green intellectual capital and sustainable competitive 

advantage and environmental consciousness, the results of this study can be used as a reference for further 

research to develop statement items in respondents' questionnaires that are more comprehensive, especially 

those concerning the three components of green intellectual capital among others green human capital, green 

structure capital and green relational capital. So that, further research can also use more samples and 

respondents to prove the influence of the three components of green intellectual capital on sustained 

competitive advantages. In addition to using primary data, researchers can then use secondary data as 

supporting. 
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