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Abstract: 

This study aims to examine the effect of the dimensions of green intellectual capital, i.e. green human capital, green 
structural capital, and green relational capital, on SMEs’ business sustainability.  The data of this quantitative research was 
collected from a survey of 100 respondents and analyzed by using partial least squares. This study shows that green human 
capital and green structural capital have no significant effect on SMEs’ business sustainability and that green relational 
capital influences the sustainability of SMEs’ business. The findings enrich the abundance of knowledge concerning green 
intellectual capital, especially in the context of SMEs, and prove that green intellectual practices in the SMEs sector are still 
relatively low. They also imply that SMEs actors should pay more attention to the relational aspect as a relationship with 
stakeholders is the primary source of strength to win the competition. 
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Research Background 

The industrial revolution has increased production and made the process even more efficient. However, the 
industrial revolution has also harmed the environment, including extensive energy use, resource depletion, and 
pollution (Bohdanowicz et al., 2001). Environmental damage has occurred, and it is estimated that 60% of 
ecosystems worldwide have been degraded (Gong et al., 2018). If nothing is done to address this, environmental 
problems will continue to escalate and may only get worse.  

In the last ten years, this excessive activity in the industry which has also given rise to environmental 
problems has attracted the attention of professionals to initiate "green" actions in organizations. One of the efforts 
made is through the management of intellectual capital, including knowledge concerning environmental 
management, hereafter referred to as green intellectual capital (Sudibyo & Sutanto, 2020). In the era of a 
knowledge-based economy, intellectual capital has become much more important than financial capital. 
Increasing the recognition and utilization of intellectual capital will help improve the company's financial 
performance, so this will also affect the sustainability of the organization (Daat, 2019). 

Green intellectual capital is measured by three determinants: green human capital, green structural 
capital, and green relational capital. Green intellectual capital is defined as the ability, knowledge, creativity, 
awareness, and commitment of business actors to environmental management (Chen, 2007). Liu (2010) 
described GIC as the combination of capability and green knowledge of organizations to enhance competitive 
advantage. 

The term “sustainable” was first used to address the destruction of the natural environment and its 
negative impact on human health, social welfare, and economic growth (Yusoff et al., 2019). The definition from 
the World Commission on Environment and Development (1987) shows that sustainability is the development 
that meets the needs of the present generation without compromising on the loss of the ability of future 
generations to meet their own needs, which is common and widely used in the literature can be applied to three 
combined outcomes namely economic, social and environmental. 

Organizational motivation in realizing the importance of intellectual capital underlies the potential to 
improve environmental performance. In addition, sound environmental management will also strengthen the 
image of an organization that is responsive, adaptive, and responsible, and supports the organization's 
sustainability. Commitment to getting a better organizational reputation motivates a green culture in the 
organization, one of which is good environmental management to encourage increased performance 
(Linnenluecke & Griffiths, 2010). Previous literature has shown the relationship between IC and various 
organization's performance. Chen (2008) who introduced the GIC concept stated that GIC can constantly 
enhance the competitive advantage of the organization. Mårtensson and Westerberg (2016) emphasized how the 
organization develops its internal capabilities through the fundamental aspects of environmental strategy. 
Furthermore, The NRBV theory suggests that the strategy and competitive advantage in the future will be rooted 
in abilities that encourage an environmentally sustainable economy (Hart, 1995). Meanwhile, the Intellectual 
Capital Based View (ICBV) specifically focuses on the knowledge asset in organizations (Yound and Snell, 2004) 

The theory used in this study is the Natural Resource-Based View (NRBV) by Hart (1995) and the 
Intellectual Capital-based View (ICBV) theory (Reed et al., 2006). Hart, (1995) states that environmental 
resources and capabilities are needed to attain a competitive advantage now and in the future. On the other 
hand, RBV, according to Hart (1995), ignores the relationship between the natural environment and the 
organization. Meanwhile, ICBV focuses more on intangible resources or intellectual measurements and further 
categorizes them into three classifications, specifically human capital, structural capital, and relational capital. 
The current research tries to connect these two theories by creating a concept of intangible resources that leads 
to business sustainability by assimilating "green" into conventional intellectual capital, which is then called green 
intellectual capital (Yusoff et al., 2019). 

World Commission on Environment and Development (1987) defines sustainability as meeting the needs 
of the present without compromising the ability of future generations to meet their own needs. Sustainability aims 
to secure intergenerational justice. The same logic applies to business. Business owners require their business 
to be as profitable as it was in the past and, ideally, grow. Based on this logic, business sustainability can be 
defined as the ability of companies to acknowledge their short-term financial needs without compromising their 
ability (or others) to meet their future needs (Bansal & DesJardine, 2014). 

Green Intellectual Capital incorporates environmental concepts into Intellectual Capital (IC) to compensate 
for the previous inadequacy of ecological issues. Green Intellectual Capital reflects the company's intangible 
assets, including knowledge, wisdom, experience, and innovation in the area of environmental protection (Chen, 
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2007). The GIC dimension consists of Green Human Capital, Green Structural Capital, and Green Relationship 
Capital. Green Human Capital is the final presentation of knowledge, skills, abilities, experience, behavior, 
wisdom, creativity, and employee commitment to the environment or green innovation. Meanwhile, Green 
Structural Capital is defined as a reserve of organizational capability, organizational commitment, knowledge 
management system, managerial philosophy, organizational culture, corporate image, patents, copyrights, and 
trademarks for environmental protection or green innovation. Finally, Green Relationship Capital is a reserve of 
the company's interactive relationships with customers, suppliers, network members, and partners for 
environmental management and green innovation (Chang & Chen, 2012) 

Intellectual capital is the result of knowledge-based asset management that can add value to an 
organization (Santos-Rodrigues et al., 2013). Human capital as one of the dimensions of intellectual capital is the 
key to an organization because the knowledge and skills of employees are important elements that can make an 
organization achieve sustainability (Subramaniam & Youndt, 2005). The environment is an important aspect of 
the company, therefore the relationship between Green human capital and business sustainability is important to 
study. Huang & Kung (2011) reveal that Green Intellectual Capital helps organizations meet stringent 
international environmental regulations, create value for organizations, and meet high customer demands on 
environmental issues. Yusoff et al. (2019) also found the connection between the two. Thus, the research 
hypothesis is green human capital affects business sustainability. 

Structural Capital consists of knowledge that is translated into a database, programs, and organizational 
systems (Edvinsson & Malone, 1997), which can support organizational productivity and performance (Bontis, 
1998). If without structural capital, intellectual capital is only human capital (Mehralian et al., 2013). Organizations 
that are equipped with a strong structure will increase their performance (Kamaluddin & Kasim, 2013). Akhtar et 
al. (2015) stated that structural capital is important to achieve business sustainability. Organizations must have 
good structural capital in relation to the climate change we are all facing (Yusoff et al., 2019). Thus, the second 
hypothesis is green structural capital affects business sustainability. 

Relational capital includes relationships and knowledge of consumer preferences (Yitmen, 2011). Good 
relationships with consumers and stakeholders will improve organizational performance and competitive 
advantage (Johnson, 1999). Close cooperation with other organizations can be a starting point for achieving 
goals (Bicknell & McManus, 2006; Kuo et al., 2015). Niesten et al. (2016) noted that the relationship between 
organizations, governments, and other institutions, will result in a sustainable society. Dickel et al. (2018) added 
that stable green environmental collaboration will increase environmental awareness among partners which in 
turn leads to decreased environmental uncertainty. The positive influence between Green relational capital and 
business sustainability is proven by Yusoff et al. (2019) dan Akhtar et al. (2015) which states that relational 
capital is an important element of sustainability. Thus, the last hypothesis is green relational capital affects 
business sustainability. 

The impacts of environmental protection on sustainability were not paid much attention to by academic 
researchers. Whereas the trends of the strict international environmental regulations changed the patterns of 
competition around the world (Chen, 2007). Numerous scholars had paid attention to intellectual capital, but none 
explored intellectual capital about green innovation or environmental management. Therefore, this study wanted 
to fill this research gap, and proposed a construct of green intellectual capital and explore the relationship 
between intellectual capital and sustainability.  

SMEs are the backbone of the Indonesian economy. Until 2018, there were 64.19 million SME actors, 
contributing to GDP (Gross Domestic Product) of 61 percent and a contribution to employment of 96.84 percent. 
With the significant role of SMEs in supporting the Indonesian economy, it is essential to research the 
contribution of each dimension of green intellectual capital to the business sustainability of SMEs. This research 
intends to investigate the effect of independent variables on the determined dependent variable and see how 
significant the green intellectual capital variables are, mainly green human capital, green structural capital, and 
green relational capital, with the business sustainability of SMEs in Indonesia. 

Research Method 

This study use a quantitative research approach. The variables applied to measure the dimensions of green 
intellectual capital, particularly green human capital, green structural capital, and green relational capital and 
business sustainability, have been used previously to increase the validity and reliability of the measurement. 
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Each variable was measured using a Likert scale of 1 to 7. The variables utilized in this study to verify the 
hypotheses mentioned above include the dependent variable, specifically business sustainability, and 
independent variable, i.e., green human capital, green structural capital, and green relational capital. 

The target population of this research is SMEs in East Java. The sample selection was determined using 
the purposive sampling method to achieve certain limitations or objectives expected in the study. The following 
criteria decided the population and sample of this study: (1) SMEs in the manufacturing sector in East Java (2) 
SMEs returned the questionnaire and had complete data required in this study. The type of data in this study is to 
use primary data or data obtained directly from the source. The data collection method used in this study is a 
survey method using a questionnaire instrument (questionnaire). n this study, the respondents in question are 
SMEs actors in Indonesia. The hypothesis testing use Partial Least Square (PLS) analysis.  

Result 

This study takes the object of SMEs, which is engaged in the manufacturing industry in East Java Province, 
which has ± 3,447,520 SMEs registered with the cooperatives and SMEs Office of East Java Province in 2021. 
This number has the potential to increase every year. The criteria for SMEs in Indonesia based on Law No. 20 of 
2008 is a business unit with a maximum net asset of IDR 10 billion. Data was obtained by distributing 
questionnaires online and offline. The total number of questionnaires distributed was 500 questionnaires to 
achieve a minimum of 341 samples (Krejcie & Morgan, 1970), to SMEs owners, which were carried out for four 
months. To facilitate data entry, we visited several SMEs directly. Of the 500 questionnaires distributed, the total 
responses were 114 respondents from different SMEs. However, 14 SMEs did not fill out questionnaires 
completely, so they could not be processed further. Consequently, there are 100 questionnaires with a response 
rate of 20% for the final analysis. This response rate is acceptable following the statement of Sekaran & Bougie 
(2010) that the ideal response rate is between 5% to 35% for social science studies 

Respondents in this study are individuals or groups who are micro, small, and medium enterprises in the 
manufacturing sector registered with the Department of Cooperatives and SMEs of East Java Province. The 
following is a description of the respondents: 61% of owners/decision-makers in SMEs are male and 39% female. 
A total of 38% of SMEs have net assets of less than Rp 50 million, 46% have net assets between Rp 50 million to 
500 million, and 16% with total net assets between Rp 500 million to Rp 10 billion. A total of 41 entities (41%) has 
been operating for more than 20 years, 35 entities have been using for a period of 16-20 years, 17 (17%) entities 
have performed in 11-15 years, and 7 entities have been operating in 5-10 years. 

The hypothesis testing model used in this study is PLS analysis. Hypothesis testing will be carried out by 
determining a significance level of 5% or 0.05 and then comparing the t-statistic value with the t-table. If the t-
statistic value is greater than the t-table value, then the hypothesis is accepted. Vice versa, if the t-statistic value 
is smaller than the t-table value, then the hypothesis is rejected. 

There are 2 (two) tests in the outer model, specifically, validity and reliability used to determine the 
instrument's ability to define a construct. Testing the validity of this research is done by testing the validity of the 
convergent and discriminant validity. The parameters used in conducting the convergent validity test are the 
loading factor value of more than 0.7 and the AVE value of more than 0.5. Table 1 are the results of the 
convergent validity test. 

Table 1. Convergent Validity Test Results Using Outer Loading 

 GHC GSC GRC BS Loading Value Interpretation 

GHC1 0,819    

All indicators have a loading value > 0.5, 
meaning that the indicators in this study 

meet convergent validity 

GHC2 0,868    

GCH3 0,875    

GCH4 0,806    
GSC1  0,895   

GSC2  0,754   

GSC3  0,807   

GSC4  0,867   

GSC5  0,922   

GSC6  0,922   

GSC7  0,906   

GSC8  0,888   
GRC1   0,865  

GRC2   0,891  
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 GHC GSC GRC BS Loading Value Interpretation 

GRC3   0,833  

GRC4   0,864  
BS1    0,789 
BS2    0,846 

BS3    0,881 

BS4    0,917 

BS5    0,823 

BS6    0,906 
BS7    0,875 

BS8    0,873 

BS9    0,846 

BS10    0,857 

BS11    0,889 

BS12    0,883 

BS13    0,717 

BS14    0,824 

Source : Data Processed (2021) 

The discriminant validity test was measured by comparing the AVE roots for each construct with the 
correlation between the constructs and other constructs. The AVE root value must be more than the correlation 
of the latent variables. In addition, the discriminant validity test is also measured by the cross-loading value, 
which requires it to have a value of more than 0.7. 

Table 2. Cross Loading Value 

 GHC GSC GRC BS Cross Loading Interpretation 

GHC1 0,819    

The cross-loading value of each indicator is 
more significant than 0.7, meaning that all 

indicators meet discriminant validity 

GHC2 0,868    

GCH3 0,875    

GCH4 0,806    
GSC1  0,895   

GSC2  0,754   

GSC3  0,807   

GSC4  0,867   

GSC5  0,922   

GSC6  0,922   

GSC7  0,906   

GSC8  0,888   
GRC1   0,865  

 

GRC2   0,891  

GRC3   0,833  

GRC4   0,864  
BS1    0,789 

BS2    0,846 

BS3    0,881 

BS4    0,917 

BS5    0,823 

BS6    0,906 

BS7    0,875 

BS8    0,873 

BS9    0,846 

BS10    0,857 

BS11    0,889 

BS12    0,883 

BS13    0,717 
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 GHC GSC GRC BS Cross Loading Interpretation 

BS14    0,824 

Source : Data Processed (2021) 

The reliability test is carried out by looking at the value of Cronbach's alpha which must have a value of 
more than 0.6 and composite reliability of more than 0.7.  

Table 3. Value of Composite Reliability and Cronbach's Alpha 

 Composite Reliability Cronbach’s Alpha Interpretation 

BS 0,974 0,728 Cronbach's alpha value for all constructs is 
greater than 0.6, meaning that it has met 

the reliability test 
GHC 0,907 0,710 
GSC 0,962 0,760 
GRC 0,929 0,767 

Source : Data Processed (2021) 

Table 3 shows that all the constructs used have a Cronbach's alpha value of more than 0.6 and composite 
reliability of more than 0.7 so it can be concluded that all the constructs used have met the reliability test 
requirements. After testing the validity and reliability tests, it can be concluded that overall, the measurement 
instruments and questionnaires are valid and reliable so that the questionnaire can be used for testing. The 
structural model (inner model) is a model that describes the relationship between latent variables that is 
evaluated using the value or goodness of fit index (Tenenhaus et al. 2004). The goodness of fit (GoF) test shows 
that the GoF value of 0.823 indicates that the research model can be categorized as a good model. 

Table 4. Goodness of Fit Index 

 
AVE R2 

 
Interpretation 

BS 0,728 0,915 
 

The GoF value of 0.823 indicates 
that the research model can be 
categorized as a good model 

GHC 0,710  
 

GSC 0,767  
 

GRC 0,760  
 

Average score 0,741 0,915 
 

AVE x R2 
  

0,678 

GoF =  
  

0,823 

Source : Data Processed (2021) 

The path coefficient value and the t-statistic value indicate the direction of the variable relationship and 
indicate the level of significance in hypothesis testing. The path coefficient value is in the range of values of -1 to 
1. When the path coefficient value is positive, the direction of the relationship between these variables is positive, 
or the hypothesis is accepted, and vice versa. When the path coefficient value has a negative value, the 
relationship between these variables is negative, or the hypothesis is rejected. As for the t-statistic, the two-tailed 
hypothesis must have a value above 1.96 with hypothesis testing at an alpha of 10 percent. If the t-statistic value 
is greater than the t-table value, namely 1.96, and the p-values are less than 0.10, then the relationship between 
variables can be said to be significant, and vice versa. If the t-statistic value is smaller than the t-table value of 
1.96 and the p-values are more than 0.10, then the relationship between the variables is not significant even 
though the value is positive. The results of the path coefficients and t-statistic values obtained through 
bootstrapping are as follows: 

Table 5. Hypothesis Testing Results 

 T-Statistics P Values 

GHC -> BS 0,913 0,847 
GSC -> BS 1,198 0,232 
GRC -> BS 8,874 0,000** 

**= significant at the 1% level 

Source : Data Processed (2021) 

Table 5 shows that two variables indicate the hypothesis is not significant because it has p-values more 
than 0.10, while one other variable indicates a significant hypothesis because it has p-values less than 0.10. 



Jurnal Bisnis dan Manajemen 
http://jurnal.unmer.ac.id/index.php/jbm 

 
 
 

 61 

Volume 9 No 1 
2022 

Hlm. 55 - 64 
 

Therefore, it can be seen that the first and second hypotheses are not supported, while the third hypothesis is 
supported. 

Discussion 

The Effect of Green Human Capital on SME's Business Sustainability 
The results of testing the first hypothesis prove that there is an insignificant effect between GHC and BS. Various 
factors can influence this result. Knowledge, skills, abilities, experience, attitudes, wisdom, ideas, creativity, 
commitments, and others related to environmental protection or green innovation can help companies gain a 
competitive advantage (Chen, 2007). However, it was found through most of the previous studies that SMEs 
lacked resources and had a low interest in environmental management (Yacob & Moorthy, 2012). Therefore, it 
becomes difficult for SMEs to see the relationship between environmental management systems and their 
benefits (Weerasiri et al., 2012). 

The insignificant effect between GHC and BS found in this study could be due to several reasons. Most of 
the previous research highlighted that SMEs lacked resources and had a low interest in environmental 
management (Yacob & Moorthy, 2012). Therefore, SMEs cannot see the relationship between environmental 
management systems and their benefits (Weerasiri et al., 2012). Furthermore, most organizations, especially 
SMEs, tend to ignore the concept of GHC and do not fully pay attention to environmental aspects in their human 
resources (Yusoff et al., 2019). Human capital is an essential resource with a significant contribution to the 
sustainability of capabilities (Karchegani et al., 2013).  

The results of this study are in line with Yusoff et al. (2019), who also stated that SMEs does not equip its 
human resources with adequate training to improve skills and competencies, especially in the current era of 
knowledge. This training program is needed to instill environmental knowledge into the organization to take 
advantage of opportunities in the business market and meet customer demands. The results of this study are 
also in line with research conducted by Tambunan (2008), which claims about several problems that occur in 
SMEs in Indonesia, one of which is the lack of attention to aspects of human resources working capital, 
management, and skills. In this case, SMEs has employees who are not ready and lack knowledge and 
experience related to environmental aspects. They are not equipped with adequate training to improve skills and 
competencies, especially in today's knowledge era. This training program is necessary to instill environmental 
knowledge in human resources to take advantage of opportunities in the business market and meet customer 
demands. However, SMEs rarely develop training programs for their jobs as well as owners (Jones & Asensio, 
2001; Richbell et al., 2010). SMEs are usually unaware of their human resource problems (Richbell et al., 2010). 

The Effect of Green Structural Capital on SME's Business Sustainability 

The results of testing the second hypothesis prove that there is an insignificant effect between GSC and BS. 
Chen (2007) defines GSC as a stock of organizational capabilities, organizational commitment, knowledge 
management systems, reward systems, information technology, databases, managerial mechanisms, operating 
processes, managerial philosophy, organizational culture, corporate image, patents, and trademarks, and so on. 
they are relating to the environment, environmental protection or green innovation in an organization. However, 
the results of research and data in this study found that GSC was the least implemented among the three types 
of GIC in manufacturing SMEs in East Java. As evidenced by the results of data processing, it was found that the 
second independent variable in this study, namely GSC, produced an average value (mean) of disclosure of 9.34 
or 9.34% and a standard deviation of 5.61%. This result reflects that only 9.34% of the organizations in this study 
have an adequate environmental management system. The results of this study are in line with the research of 
Josephine et al. (2020), which examined GIC in manufacturing companies listed on the IDX. Compared to large 
companies, small companies are constrained by the lack of resources to invest in technology or human resource 
capabilities to anticipate ecological impacts (Bigliardi & Galati, 2016; Healy et al., 2015). Manufacturing SMEs 
considers change as optional and expensive (Despeisse et al., 2013). These findings do not mean that 
companies can ignore GSC, but companies are expected to invest and build a robust environmental 
management system to maintain their intellectual capital. 
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The Effect of Green Relational Capital on SME's Business Sustainability 

The results of hypothesis testing found that GRC had a positive effect on BS. The findings of this study are in line 
with many previous studies (Chen, 2007; Erinos & Yurniwati, 2018; Firmansyah & Hartanto, 2019; Yong et al., 
2019), which found significant contributions of GRC to various business performances. Furthermore, (Yusoff et 
al., 2019) found a relationship between GIC and business sustainability. If the company can run its business by 
considering the community's environmental, social, and economic conditions, this will signal stakeholders to 
increase their trust and dependence on the company. Relational capital is defined as a combination of levels of 
understanding, trust, relationships, and collaboration among alliance partners, suppliers, and channels (Capello 
& Faggian, 2005). Furthermore, GRC is an interactive relationship with customers, suppliers, network members, 
and partners about the company's environmental management and green innovation, which enables it to create 
wealth and gain a competitive advantage (Chen, 2007). 

This study indicates that the relationship between SMEs and their stakeholders is based on knowledge 
sharing and collaboration. It is believed that the development of the GRC should be supported channelled 
through a collaborative approach. This approach motivates SMEs to adopt BS practices, especially if the GRC 
involves a willingness to share ideas about BS practices and the benefits of these practices. In addition, SMEs 
can use the GRC to create a joint dialogue with stakeholders to reduce environmental impacts and produce 
environmentally friendly products, thus leading to increased sustainability. 

Conclusion 

There is an urgent need to adopt green strategies such as GIC to solve environmental problems. The advantages 
of adopting GIC have been recognized by past researchers such as (Chang & Chen, 2012; Chen, 2007; Huang & 
Kung, 2011). The empirical results of this study indicate that of the three types of GIC, only Green Relational 
capital has a positive correlation with sustainability. Building good relationships with consumers, suppliers, and 
other work partners (stakeholders) is essential for the company to do. This can be the company's primary source 
of strength to win the competition in the business world. 

This study has several limitations, including that the study was conducted in East Java, Indonesia, a 
developing country with an organizational character that cannot generalize to other countries or regions. Second, 
this study uses questionnaire data. Other approaches such as interviews are needed to provide meaningful 
insight into changes in GIC components over time and the reasons behind the poor implementation of other 
aspects of GIC in organizations. Furthermore, the sample size of this study was too small, even though the 
response rate was 20%. Some suggestions for further research are to try to research EKM in other developing 
sectors such as IT and conduct research using an interview approach in order to provide a more in-depth 
description of GIC. 
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