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Abstract 
This study examines the effects of Green Human Capital (GHC), Green Structural Capital 

(GSC), and Green Relational Capital (GRC) on Sustainable Business Performance (SBP), with 

Green Innovation (GI) as a mediating variable. The research is conducted on Small and 

Medium Enterprises (SMEs) in Sumenep and Bangkalan, focusing on how these green capitals 

contribute to sustainable business performance through innovation. A quantitative approach 

was adopted, involving a survey distributed to 480 SME managers across the Sumenep and 

Bangkalan districts. The data were analyzed using Partial Least Squares - Structural Equation 

Modeling (PLS-SEM) with SmartPLS software to assess the direct and indirect relationships 

among the variables. The results indicate that all three green capitals—Green Human Capital, 

Green Structural Capital, and Green Relational Capital—positively influence Green 

Innovation, which in turn significantly enhances Sustainable Business Performance. The 

findings highlight the importance of human capital, infrastructure, and external collaborations 

in fostering innovation and improving business sustainability. This study integrates Green 

Human Capital, Green Structural Capital, and Green Relational Capital in a single conceptual 

model, offering novel insights into how these elements, coupled with Green Innovation, drive 

sustainable performance in SMEs. The study provides valuable evidence for policy 

recommendations, emphasizing the need for SMEs to invest in green human capital, 

sustainable infrastructure, and external partnerships to enhance business performance and 

innovation in line with sustainability goals.  
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INTRODUCTION 

This study aims to explore how Green Human Capital (GHC), Green Structural 

Capital (GSC), and Green Relational Capital (GRC) play a role in improving Sustainable 

Business Performance (SBP), with Green Innovation (GI) as a mediating variable in Small 

and Medium Enterprises (SMEs) in Sumenep and Bangkalan Regencies. With the increasing 

global challenges related to climate change and environmental awareness, SMEs in Indonesia 

are facing pressure to adopt sustainability strategies in their operations. The success of SMEs 

in achieving sustainability goals depends heavily on their capacity to manage and utilize their 

green capital, as well as the innovations implemented in their businesses (Alwazin, 2025).  

Green Human Capital (GHC) encompasses the skills, knowledge, and competencies 

possessed by individuals in sustainability. GHC can encourage the adoption of green 

innovations within organizations, improve operational efficiency, and reduce the 

environmental impact of business activities (Alhemimah et al., 2025). Green Structural 

Capital (GSC), which encompasses infrastructure and technology that support 

environmentally friendly practices, plays a crucial role in strengthening a company's 

innovation capacity and operational efficiency. GSC serves as a foundation for more efficient 

adoption of green technologies and supports the implementation of environmentally friendly 

systems (Santos & Sant'Anna, 2024). 

Green Relational Capital (GRC) refers to relationships built with external partners, 

such as suppliers and customers, that focus on sustainability. GRC enables companies to 

collaborate with partners who support sustainability initiatives, accelerate the adoption of 

green technologies, and enhance innovation within the company (Li et al., 2024). Thus, the 

three dimensions of green capital—GHC, GSC, and GRC—have significant potential in 

driving green innovation, which in turn improves sustainable business performance. 

Green innovation (GI) serves as a mediator in the relationship between green capital 

and sustainable business performance. The implementation of green innovation focuses not 

only on developing more environmentally friendly products or technologies but also on 

improving operational efficiency, which can reduce costs and enhance a company's 

reputation in the eyes of increasingly sustainability-conscious consumers (Alvianna, 2024). 

Therefore, this study examines how Green Human Capital, Green Structural Capital, and 

Green Relational Capital directly influence Sustainable Business Performance through the 

mediation of Green Innovation in SMEs in Sumenep and Bangkalan. 

This study uses a quantitative approach using Structural Equation Modeling (SEM) 

analysis using SmartPLS software to examine the relationships between variables and 

identify factors contributing to improved sustainable business performance in SMEs. This 

research is expected to provide new insights into how SMEs can leverage green capital and 

innovation to enhance their competitiveness and business sustainability (Akbar et al., 2025). 

This research also contributes to the development of a conceptual model that 

integrates three dimensions of green capital, as well as providing useful policy 

recommendations for local governments and SMEs in implementing innovation-based green 

business strategies (Saputra & Kunaifi, 2024). 
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REVIEW OF LITERATURE 

Green Human Capital (GHC) 

Green Human Capital (GHC) refers to the competencies, knowledge, skills, and 

attitudes of employees focused on environmental sustainability. This encompasses 

employees' ability to understand and adopt environmentally friendly practices within an 

organization, a concept widely researched in sustainability and environmental management 

(Tjahjadi et al., 2023). Several studies have shown that the presence of human resources 

trained in environmental management significantly contributes to the implementation of 

green innovations and improves sustainability performance in businesses (Yeo & Ong, 

2024). Furthermore, the quality of green human capital is crucial in enabling organizations 

to effectively meet their environmental goals, thereby strengthening overall business 

sustainability (Shahin et al., 2024). 

Green Structural Capital (GSC) 

Green Structural Capital (GSC) refers to the infrastructure, systems, and 

organizational culture that support environmentally friendly practices in business. This 

includes knowledge management systems that support sustainability, organizational 

commitment to green goals, and physical facilities that enable the implementation of 

environmentally friendly practices (Ahmad et al., 2023). GSC has been shown to enhance 

green innovation by providing the framework and resources necessary to implement more 

efficient and sustainable processes. An environmentally conscious organizational culture is 

also a crucial element of GSC, enabling long-term business sustainability (Li et al., 2024). 

Green Relational Capital (GRC) 

Green Relational Capital (GRC) refers to a company's external relationships with 

stakeholders such as customers, suppliers, and strategic partners, focused on environmental 

sustainability. Strong GRC enables businesses to collaborate with partners who share 

environmental goals, thereby driving green innovation and gaining long-term competitive 

advantage (Long & Liao, 2023). These relationships enable businesses to access new 

technologies and insights that aid in creating green innovation and improving sustainability 

performance (Yu et al., 2021). 

Green Innovation (GI) 

Green Innovation (GI) encompasses the development of new products, services, or 

processes aimed at reducing negative environmental impacts, conserving resources, and 

supporting sustainable development. It encompasses both product innovation (e.g., eco-

friendly product design) and process innovation (e.g., increased energy efficiency, waste 

reduction) (Feng et al., 2024). Research shows that GI has a significant impact on a 

company's environmental and financial performance by improving operational efficiency, 

reducing costs, and enhancing its environmental reputation (Shahbaz et al., 2023). As a 

mediating variable, GI plays a crucial role in enhancing sustainable business performance by 

leveraging a combination of green human, structural, and relational capital (Santos & 

Sant'Anna, 2024). 

Sustainable Business Performance (SBP) 

Sustainable Business Performance (SBP) refers to a business's ability to operate in a 

balanced manner, integrating economic, environmental, and social outcomes over the long 

term. SBP is crucial for companies seeking to maintain competitive advantage and resilience 
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in an increasingly sustainability-focused market (AlQershi et al., 2023). The integration of 

green innovation, human capital, structural, and relational capital significantly impacts SBP, 

with each component reinforcing the others to drive better sustainability outcomes. Several 

studies have shown that businesses that effectively implement green practices are better able 

to achieve higher sustainable business performance, such as reduced operational costs, 

enhanced corporate reputation, and higher customer loyalty (Feng et al., 2024). 

Hypothesis and Relationship Between Variables 

1. The Influence of Green Human Capital (GHC) on Green Innovation (GI) 

Green Human Capital directly influences the level of green innovation within an 

organization. The better the quality of a company's green human capital, the greater its 

ability to innovate sustainably (Tran et al., 2023). 

2. The Influence of Green Human Capital (GHC) on Sustainable Business Performance 

(SBP) 

The quality of Green Human Capital positively impacts sustainable business 

performance. Employees with the right skills and understanding of sustainability are 

essential for implementing sustainable business strategies and improving long-term 

economic performance (Santos & Sant'Anna, 2024). 

3. The Influence of Green Structural Capital (GSC) on Green Innovation (GI) 

Green structural capital within an organization, such as systems that support 

sustainability, is crucial for driving green innovation. With GSC, companies can more 

easily implement environmentally friendly processes and improve operational efficiency 

(Li et al., 2024). 

4. The Influence of Green Structural Capital (GSC) on Sustainable Business Performance 

(SBP) 

GSC improves Sustainable Business Performance by enabling companies to integrate 

sustainable practices into their core operations, leading to increased efficiency and long-

term sustainability (Ahmad et al., 2023). 

5. The Influence of Green Relational Capital (GRC) on Green Innovation (GI) 

Green relational capital plays a crucial role in enhancing green innovation through 

external collaboration with suppliers, customers, and other partners. Strong relationships 

enable companies to access new technologies and innovative ideas that support their 

environmental goals (Long & Liao, 2023). 

6. The Influence of Green Relational Capital (GRC) on Sustainable Business Performance 

(SBP) 

GRC directly contributes to sustainable business performance by enabling companies to 

build strong relationships with partners who support sustainability goals, thereby 

improving overall performance (Yu et al., 2021). 

7. The Influence of Green Innovation (GI) on Sustainable Business Performance (SBP) 

Green Innovation plays an important role in improving SBP by reducing negative 

impacts on the environment, saving resources, and creating more efficient processes 

(Shahbaz et al., 2023). 
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RESEARCH METHOD 

Research Design 

This study uses a quantitative approach with a survey design to test the proposed 

hypotheses. This study focuses on the influence of Green Human Capital (GHC), Green 

Structural Capital (GSC), and Green Relational Capital (GRC) on Sustainable Business 

Performance (SBP), with Green Innovation (GI) as a mediating variable. In this study, data 

were collected through a survey targeting 480 SME managers in Sumenep and Bangkalan 

Regencies, Madura. Data analysis was performed using Partial Least Squares-Structural 

Equation Modeling (PLS-SEM) using SmartPLS software to test the direct and indirect 

relationships between the variables involved (Kinanti & Murwaningsari, 2024). 

Participants/ Sample 

This study focuses on SME managers in Sumenep and Bangkalan Regencies, 

Madura, regions with unique characteristics related to the development of the SME sector. 

The sample used was 480 SME managers selected using a purposive sampling technique. 

This sample selection was based on two main criteria: first, SME managers or owners with 

more than five years of experience, as this experience is expected to provide better insight 

into human resource management and business sustainability. Second, managers who were 

willing to participate in this academic research. This criterion was chosen because managers 

have a broader perspective than lower-level employees regarding the company's general 

operations and the challenges faced in human resource management (Marpaung et al., 2024). 

Instrument 

Data were collected using a questionnaire with a five-point Likert scale ranging from 

1 ('strongly disagree') to 5 ('strongly agree'). This study measured five latent variables: Green 

Human Capital (GHC), Green Structural Capital (GSC), Green Relational Capital (GRC), 

Green Innovation (GI), and Sustainable Business Performance (SBP). The questionnaire was 

translated into Indonesian by a linguist to ensure the accuracy and clarity of the questions 

given to respondents. 

1. Green Human Capital (GHC) 

The questionnaire for this variable was developed based on previous research (Song 

et al., 2021; Badwy et al., 2025), with indicators including environmental knowledge, 

managerial ability in driving green innovation, and employee involvement in 

environmentally friendly practices. 

2. GreenStructural Capital (GSC) 

The measurement for this variable refers to research conducted by Kamboj (2020) 

and Patwary et al. (2024), with indicators including the company's environmentally 

friendly infrastructure, internal policies that support sustainability, and collaboration 

with external parties based on sustainability. 

3. GreenRelational Capital (GRC) 

This variable is measured based on research conducted by Munawar et al. (2022), 

which identified indicators such as strategic partnerships with organizations focused 

on green innovation, relationships with suppliers and customers that support 

sustainable practices. 

4. GreenInnovation (GI) 
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To measure green innovation, the questionnaire refers to research by Ni et al. (2023) 

and Duan et al. (2023), which assess the extent to which companies implement 

sustainability-based innovation in products, processes, and technologies. 

5. Sustainable Business Performance (SBP) 

Sustainable Business Performance (SBP) measures a company's ability to achieve 

long-term sustainability by integrating economic, social, and environmental 

outcomes across all aspects of its operations. In the context of this research, SBP 

encompasses corporate performance that prioritizes not only financial profit but also 

environmental management and sustainable social responsibility (Kurniawati et al., 

2024). 

Procedure 

Data were collected through an online survey distributed to respondents selected 

according to predetermined criteria. After data collection, analysis was conducted using PLS-

SEM with SmartPLS to test the relationships between the variables. PLS-SEM was chosen 

because of its ability to handle complex models involving mediating and moderating 

variables. This method is also particularly useful for variance-based models requiring validity 

and reliability analysis. 

 

RESULTS AND DISCUSSION 

Sample Characteristics 

Table 1 shows the demographic profile of the 480 respondents surveyed in Sumenep 

and Bangkalan Regencies. The sample consisted of 272 male respondents (56.7%) and 208 

female respondents (43.3%). The age distribution of respondents included 7.1% aged 20-24, 

9.2% aged 25-29, 14.6% aged 30-34, and 20.4% aged 35-39. The remaining respondents 

were evenly distributed across the older age groups, indicating a balance between young and 

experienced business owners in this study. 

Descriptive Statistics for Key Variables 

The survey measured Green Human Capital (GHC), Green Structural Capital (GSC), 

Green Relational Capital (GRC), Green Innovation (GI), and Sustainable Business 

Performance (SBP) using a 5-point Likert scale. Table 2 summarizes descriptive statistics for 

these key variables. The average scores for GHC, GSC, and GRC indicate a relatively high 

level of awareness and engagement with environmentally friendly practices. GI and SBP also 

showed relatively high scores, reflecting the growing importance of sustainable business 

practices in respondents' strategies. 

Validity and Reliability of Constructs 

The construct validity and reliability were evaluated using PLS-SEM. The measurement 

model results showed that all constructs met the minimum threshold for Cronbach's alpha 

(>0.7) and Composite Reliability (>0.8), ensuring internal consistency. The Average 

Variance Extracted (AVE) for each construct was above 0.5, confirming that the model met 

convergent validity standards (see Table 3). Discriminant validity was also ensured using the 

HTMT ratio, where all values were below the threshold of 0.90, indicating a valid and reliable 

model (Hair et al., 2017). 
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Model Fit Assessment 

The model fit indices further confirmed the goodness-of-fit of the PLS-SEM model. The 

Standardized Root Mean Square Residual (SRMR) value was 0.07, which is lower than the 

recommended threshold of 0.08, indicating a good fit for this research model (Hair et al., 

2017). Other indices, such as the Normed Fit Index (NFI) of 0.91 and the Chi-Square value 

of 3.57, also confirmed that this model fits the data (Hair et al., 2017). 

Hypothesis Testing 

  Table 1 

Path Coefficients 

 Green Human 

Capital 

(GHC) 

Green 

Structural 

Capital (GSC) 

Green 

Relational 

Capital (GRC) 

Green 

Innovation 

(GI) 

Green 

Innovation 

(GI) 

0.284 

P 

<0.001 

 

0.334 

P 

<0.001 

 

0.339 

P 

<0.001 

 

 

Sustainable 

Business 

Performance 

(SBP) 

0.128 

P=0.002 

0.076 

P=0.046 

0.105 

P 

<0.010 

 

0.600 

P 

<0.001 

 

        Source: Primary Data processed 2025 

 

Based on Table 1.20, the following is a detailed analysis of the relationship between 

the variables tested using path coefficients and p-values: 

1. The Influence of Green Human Capital (GHC) on Green Innovation (GI) 

Green Human Capital (GHC) demonstrates a significant positive effect on Green 

Innovation (GI) with a path coefficient of 0.284 (p < 0.001). This indicates that the 

presence of human resources trained in sustainability can encourage increased green 

innovation within an organization, which is essential for creating environmentally 

friendly innovative solutions. 

2. The Influence of Green Human Capital (GHC) on Sustainable Business Performance 

(SBP) 

Green Human Capital (GHC) has a significant positive effect on Sustainable Business 

Performance (SBP) with a path coefficient of 0.128 (p = 0.002). This indicates that 

sustainability in human resources contributes to improved sustainable business 

performance by encouraging more efficient and environmentally friendly processes and 

practices within the organization. 

3. The Influence of Green Structural Capital (GSC) on Green Innovation (GI) 

Green Structural Capital (GSC) demonstrates a significant positive effect on Green 

Innovation (GI) with a path coefficient of 0.334 (p < 0.001). This indicates that the 

implementation of infrastructure and technology that supports sustainability directly 

contributes to increasing green innovation capacity within an organization. 

4. The Influence of Green Structural Capital (GSC) on Sustainable Business Performance 

(SBP) 
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Green Structural Capital (GSC) has a significant positive effect on Sustainable Business 

Performance (SBP) with a path coefficient of 0.076 (p = 0.046). This indicates that 

investment in infrastructure that supports sustainable practices contributes to improved 

sustainable business performance, although its effect is slightly smaller than that of 

GHC. 

5. The Influence of Green Relational Capital (GRC) on Green Innovation (GI) 

Green Relational Capital (GRC) has a significant positive effect on Green Innovation 

(GI) with a path coefficient of 0.339 (p < 0.001). This indicates that strong relationships 

with various external stakeholders, such as suppliers and customers, focused on 

sustainability, can increase the capacity for green innovation within an organization. 

6. The Influence of Green Relational Capital (GRC) on Sustainable Business Performance 

(SBP) 

Green Relational Capital (GRC) also has a significant positive effect on Sustainable 

Business Performance (SBP) with a path coefficient of 0.105 (p < 0.010). This indicates 

that effective collaboration with external partners committed to sustainability contributes 

to an organization's sustainable business performance. 

7. The Influence of Green Innovation (GI) on Sustainable Business Performance (SBP) 

Green Innovation (GI) demonstrates a highly significant positive effect on Sustainable 

Business Performance (SBP) with a path coefficient of 0.600 (p < 0.001). This indicates 

that green innovation directly contributes to improved sustainable business performance 

by increasing operational efficiency and improving the company's reputation among 

environmentally conscious consumers. 

 
Figure 1. 

Path Coefficient 

 Discussion of Research Results 

Based on Table 1.20, the following is a detailed analysis of the relationship between the 

variables tested using path coefficients and p-values: 

1. The Influence of Green Human Capital (GHC) on Green Innovation (GI) 

Green Human Capital (GHC) has a significant positive effect on Green Innovation (GI), 

as indicated by a path coefficient of 0.284 with a p-value <0.001. This finding suggests that 

the presence of human resources trained in sustainability aspects, such as training related to 
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environmentally friendly technology and green innovation, can directly encourage increased 

green innovation within organizations (Kunaifi & Syam, 2021). The presence of a workforce 

with adequate green skills is crucial in encouraging companies to develop more 

environmentally friendly products and processes. For example, a study conducted by Tran et 

al. (2023) explained that green intellectual capital, which includes environmental knowledge 

and skills possessed by individuals within an organization, plays a crucial role in encouraging 

the adoption of green technology in textile companies in Vietnam. This is in line with the 

results of research by Yeo and Ong (2024), which also emphasized the importance of human 

resource competencies in achieving better sustainability performance through the 

implementation of Industry 4.0 technology that supports green innovation in the small and 

medium-sized manufacturing sector (SMEs). 

According to Ahmad et al. (2025), in the context of small and medium enterprises 

(SMEs), the adoption of Industry 4.0 can also contribute to increased Green Innovation. This 

innovation, which involves the development of more resource-efficient and environmentally 

friendly products and processes, relies heavily on the skills of the human resources working 

in the sector. Green Human Capital, consisting of skills, knowledge, and the ability to adapt 

to technological change, is a key driver in creating innovative solutions that support corporate 

sustainability. 

Furthermore, research conducted by Feng et al. (2024) shows that the green technologies 

adopted by companies depend not only on the infrastructure or technology itself, but also on 

the quality of the human resources who manage and operate the technology. The experience 

and training employees have in sustainability helps improve an organization's ability to 

innovate by creating more efficient and environmentally friendly products and processes. 

Furthermore, a study by Santos and Sant'Anna (2024) also highlighted the crucial role 

of Green Human Capital in supporting the implementation of Industry 4.0 technologies in 

SMEs, which in turn can accelerate the adoption of Green Innovation. In this regard, well-

trained human resources with in-depth knowledge of sustainability practices play a role in 

driving the implementation of greener and more efficient strategies, contributing to company 

performance and competitiveness (Kunaifi et al., 2025). 

Overall, this research confirms that Green Human Capital plays a crucial role in driving 

Green Innovation within organizations, by enhancing their ability to adopt environmentally 

friendly technologies and develop sustainable products and processes. With more human 

resources trained in sustainability, it is hoped that companies will be able to more quickly 

address global environmental challenges and create added value through sustainable green 

innovation. 

2. The Influence of Green Human Capital (GHC) on Sustainable Business Performance 

(SBP) 

Green Human Capital (GHC) shows a significant positive effect on Sustainable Business 

Performance (SBP), with a path coefficient of 0.128 and a p-value of 0.002. This indicates 

that sustainability in human resources contributes to improved sustainable business 

performance by encouraging organizations to adopt more efficient and environmentally 

friendly practices. Green Human Capital, which consists of sustainability-oriented 

knowledge, skills, and behaviors, serves as one of the main drivers for companies to 

implement green innovations and improve their environmental performance (Shahin et al., 

2023; Tjahjadi et al., 2023). This study supports previous findings stating that companies 
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with skilled human resources in sustainability practices tend to have better performance in 

terms of operational efficiency, waste reduction, and more efficient energy use (AlQershi et 

al., 2023; Long & Liao, 2023). 

Research by Wu et al. (2022) confirms that Green Human Capital plays a role not only 

in improving technical and operational capabilities within a company but also in creating a 

more environmentally conscious organizational culture. This supports a profound 

transformation process within the organization towards more sustainable business practices. 

In the context of SMEs, Yeo and Ong (2024) show that Green Human Capital competencies 

play a crucial role in the successful adoption of sustainable Industry 4.0 technologies, which 

in turn improves long-term business performance by leveraging environmentally friendly 

technologies. 

Furthermore, research conducted by Ahmad et al. (2025) also highlights the importance 

of green training and skills development in improving sustainable business performance. 

They show that SMEs that engage employees in training related to sustainability and green 

innovation can achieve better performance in terms of energy efficiency, waste reduction, 

and wiser natural resource management. The implementation of Green Human Capital 

focuses not only on technical aspects but also on establishing strong environmental values 

within the company culture(Ho Chi Minh City Open University & Đoàn, 2023). 

Another study by Idia et al. (2023) highlighted the relationship between Green Human 

Capital and business sustainability in the large manufacturing sector in Malaysia. They found 

that companies that successfully integrate green skills among their employees, particularly 

through ongoing training and development, tend to perform better in terms of financial and 

operational sustainability. Furthermore, Green Human Capital also facilitates the 

implementation of more effective green policies, which supports the development of long-

term strategies to reduce negative environmental impacts (Santos & Sant'Anna, 2024). 

Overall, this study confirms that Green Human Capital plays a central role in 

strengthening Sustainable Business Performance (SBP). The presence of well-trained and 

knowledgeable human resources in sustainability is crucial for driving more environmentally 

friendly and efficient business practices. Therefore, companies seeking sustainable business 

performance need to invest in developing Green Human Capital as part of their strategy to 

achieve broader sustainability goals (Kunaifi & Qomariyah, 2021). 

3. The Influence of Green Structural Capital (GSC) on Green Innovation (GI) 

The influence of Green Structural Capital (GSC) on Green Innovation (GI) shows a 

significant and positive relationship, with a path coefficient value of 0.334 (p < 0.001). This 

finding indicates that the existence of infrastructure and technology that supports 

sustainability plays a direct role in encouraging increased green innovation capacity within 

an organization. Green Structural Capital, which includes physical assets and technologies 

oriented towards sustainability, provides a strong foundation for the implementation of 

environmentally friendly practices and the development of sustainable innovative solutions. 

Successfully implemented green innovation within an organization will strengthen 

competitiveness, improve operational efficiency, and meet market demands that are 

increasingly concerned about environmental issues (Shahbaz et al., 2025). This research is 

supported by similar findings in a study by Tran et al. (2023), which showed that the 

implementation of green structural capabilities in the textile sector can accelerate the 

adoption of environmentally friendly technologies and improve innovation performance. 
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These green structural resources are crucial in supporting the implementation of Industry 

4.0, which demands the integration of advanced technologies and sustainable practices within 

small and medium-sized enterprises (SMEs). In this context, GSCs play a role not only in 

introducing new technologies but also in supporting their practical integration to enhance 

green innovation performance (Yeo & Ong, 2024). Furthermore, Ahmad et al. (2025) 

emphasize that SMEs that adopt Industry 4.0 technologies by leveraging green structural 

capital tend to show significant improvements in their ability to innovate sustainably. 

Therefore, companies that invest in the right green infrastructure will be better able to create 

innovative solutions focused on sustainability. 

On the other hand, GSC also supports the integration of environmental knowledge and 

social processes within organizations, which strengthens the learning process and facilitates 

faster adoption of green innovations. As found in research by Mulatsih (2025), strong Green 

Structural Capital can accelerate the achievement of green innovation goals, which in turn 

impacts a company's environmental and social performance. Therefore, it can be concluded 

that GSC plays a crucial role as a key driver in the successful adoption and implementation 

of green innovations within organizations, by providing a foundation that supports the 

development of environmentally friendly technologies and sustainable business practices 

(Feng et al., 2024). 

4. The Influence of Green Structural Capital (GSC) on Sustainable Business Performance 

(SBP) 

The effect of Green Structural Capital (GSC) on Sustainable Business Performance 

(SBP) shows a positive and significant relationship, with a path coefficient of 0.076 (p = 

0.046). Although the effect is slightly smaller than that of Green Human Capital (GHC), these 

results indicate that investment in infrastructure that supports sustainable practices can 

significantly contribute to improving sustainable business performance. Green Structural 

Capital encompasses various elements such as green technology, energy-efficient 

infrastructure, and designs that support sustainability. Good implementation of GSC can 

strengthen organizational competitiveness through operational efficiency and 

environmentally friendly innovation, thus enabling companies to be more resilient in facing 

market challenges that increasingly demand sustainability (Shahbaz et al., 2025). 

Green Structural Capital serves as a crucial foundation in supporting the transformation 

towards a more sustainable industry. As Santos and Sant'Anna (2024) noted, Industry 4.0 

technology integrated with green infrastructure provides a strong foundation for achieving 

sustainability goals in the small and medium-sized enterprises (SMEs) sector. This enables 

companies to reduce their environmental impact while improving operational performance. 

Research conducted by Yeo and Ong (2024) also shows that competency in implementing 

environmentally friendly technologies plays a crucial role in improving sustainability 

performance in SMEs, particularly in terms of resource efficiency and waste reduction 

(Kunaifi & Zhilalil Haq, 2025). The implementation of GSC that supports green technology 

enables companies to optimize production and operational processes for greater efficiency 

and sustainability. 

Furthermore, research by Ahmad et al. (2025) shows that companies with strong GSC 

are better prepared to adapt to increasingly sustainability-oriented market demands. This 

aligns with the findings of a study by Feng et al. (2024), which emphasized the importance 

of utilizing green technology in driving innovation that can contribute to environmental 
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sustainability. Investment in GSC has an impact that is not limited to better environmental 

management but can also improve a company's image, which in turn positively impacts its 

reputation and customer trust in the company's commitment to sustainability (Shahbaz et al., 

2025; Ahmad et al., 2025). 

5. The Influence of Green Relational Capital (GRC) on Green Innovation (GI) 

Green Relational Capital (GRC) shows a significant positive effect on Green Innovation 

(GI) with a path coefficient of 0.339 and a p-value <0.001. Strong relationships between 

companies and various external stakeholders, such as suppliers and customers, who focus on 

sustainability, play a crucial role in enhancing the organization's green innovation capacity. 

External stakeholders who support sustainability practices and share knowledge and 

resources with the company will accelerate the adoption and implementation of 

environmentally friendly technologies. Consistent with these findings, research by Tran et 

al. (2023) states that social relationships and collaboration based on green knowledge can 

encourage companies to be more proactive in developing and implementing sustainable 

green innovations. Established relationships with sustainability-focused suppliers can create 

a more efficient and environmentally friendly supply chain, which in turn drives improved 

corporate innovative performance in a green context (Wu et al., 2022). 

Furthermore, Yeo and Ong (2024) revealed that strong external relationships with 

environmentally conscious suppliers and business partners can accelerate the adoption of 

sustainability-focused Industry 4.0 technologies. In this context, Green Relational Capital 

facilitates the flow of information and technology between companies and external 

stakeholders, enabling organizations to access the latest green innovations and collaborate on 

developing environmentally friendly solutions. This leads to increased operational efficiency 

and reduced environmental impact, supporting the achievement of long-term sustainability 

goals within the organization (Santos & Sant'Anna, 2024). 

Research by Ahmad et al. (2025) also emphasized the importance of Green Relational 

Capital in enhancing green innovation capabilities in the SME sector. They found that strong 

relationships with suppliers who prioritize sustainable practices play a significant role in 

driving the adoption of green technologies and accelerating innovation in more 

environmentally friendly products and processes. This is consistent with the findings reported 

by de Andrade et al. (2025), who stated that Green Relational Capital serves as a key driver 

in accelerating the adoption of green practices in the SME sector, ultimately contributing to 

improved environmental and operational performance. 

The importance of relationships with external stakeholders in facilitating green 

innovation is also supported by research by Li et al. (2022), which shows that external 

relationship capabilities within the context of green relationships can strengthen an 

organization's ability to develop more environmentally friendly products. Engagement in 

these sustainability-focused relational networks creates opportunities for sharing knowledge, 

resources, and technologies necessary for more effective green innovation (Shahbaz et al., 

2025). 

Overall, the results of this study indicate that Green Relational Capital plays a crucial 

role in accelerating the green innovation process within organizations. Strong collaboration 

with external stakeholders who support sustainability and share green knowledge will 

enhance an organization's capacity to develop and implement environmentally friendly 

innovations, which in turn contributes to sustainable business performance. 
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6. The Influence of Green Relational Capital (GRC) on Sustainable Business Performance 

(SBP) 

Green Relational Capital (GRC) has a significant positive effect on Sustainable Business 

Performance (SBP) with a path coefficient of 0.105 (p < 0.010). This indicates that strong 

relationships with external partners committed to sustainability, such as sustainability-

focused suppliers and customers, can improve sustainable business performance. Good 

collaboration with external stakeholders enables organizations to obtain the resources, 

knowledge, and technology needed to implement environmentally friendly practices in their 

business operations. This concept aligns with research conducted by Wu et al. (2022), which 

emphasizes the importance of external relationships in improving operational and 

environmental performance through the implementation of effective green management. 

Relationships with environmentally conscious external partners will facilitate the flow 

of information and technology, which can accelerate the adoption of green innovations. As 

explained by Tran et al. (2023), strong external relationships within the context of Green 

Relational Capital play a crucial role in enhancing an organization's capacity to innovate, 

particularly in the development of environmentally friendly technologies (Green Economy 

and Sustainable Development, 2022). This finding is also supported by research conducted 

by Long and Liao (2023), which states that external stakeholders, such as suppliers and 

business partners engaged in environmentally friendly activities, can provide a company with 

a competitive advantage in terms of sustainability and operational efficiency. 

Furthermore, strong relationships with external partners can help companies more easily 

obtain external support in the form of policies, technology, or even skilled human resources. 

According to Yeo and Ong (2024), collaborating with external partners who share 

sustainability values can enhance an organization's ability to adopt and implement 

sustainability-focused Industry 4.0 technologies, contributing to its sustainable performance. 

This is further supported by research by Ahmad et al. (2025), which found that companies 

with strong relationships with environmentally conscious suppliers and customers have a 

greater ability to achieve sustainable business success. 

Santos and Sant'Anna (2024) also emphasize the importance of Green Relational Capital 

in improving business sustainability in SMEs. They explain that companies that are able to 

build strong relationships with external partners committed to sustainability can accelerate 

the development and adoption of green practices, which in turn contributes to achieving 

sustainable business performance. This indicates that GRC is not only crucial for improving 

operational performance but also serves as a catalyst for implementing more effective 

sustainability strategies in the SME context. 

Overall, this research shows that Green Relational Capital plays a significant role in 

driving sustainable business performance. Collaboration with external partners who support 

sustainability can accelerate the adoption of green innovations, improve operational 

efficiency, and provide long-term competitive advantage. Therefore, building and 

maintaining strong relationships with external stakeholders who care about sustainability 

issues is crucial for companies seeking to achieve sustainable performance. 

7. The Influence of Green Innovation (GI) on Sustainable Business Performance (SBP) 

Green Innovation (GI) has a highly significant positive effect on Sustainable Business 

Performance (SBP), with a path coefficient of 0.600 (p < 0.001). These results indicate that 

the implementation of green innovation can directly contribute to improving sustainable 
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business performance. Green innovation, which includes the development and 

implementation of environmentally friendly products, processes, and technologies, can 

increase operational efficiency, reduce waste, and improve a company's reputation in the eyes 

of consumers who are increasingly concerned about sustainability issues. This research aligns 

with the findings of Tran et al. (2023), which show that green innovation integrated with 

green intellectual capital can strengthen a company's operational and environmental 

performance, creating a sustainable competitive advantage. 

More deeply, GI plays a key role in improving resource efficiency, reducing costs, and 

enhancing market competitiveness. For example, Yeo and Ong (2024) found that the 

implementation of sustainability-focused Industry 4.0 technologies can strengthen business 

performance in the context of MSMEs. Green innovation enables companies to optimize 

production processes, increase energy efficiency, and minimize their carbon footprint. This 

impacts not only operational costs but also the company's reputation, which is increasingly 

important in attracting environmentally conscious consumers. Thus, companies that 

effectively implement GI can create sustainable added value, ultimately driving better 

business performance. 

The results of this study also support previous research showing that green innovation 

has a strong direct impact on sustainable business performance in the manufacturing sector. 

Ahmad et al. (2025) highlighted that MSMEs that adopt green innovation practices in their 

operations tend to perform better, both in terms of cost efficiency and customer satisfaction. 

By implementing more environmentally friendly innovations, companies can improve their 

operational sustainability and strengthen relationships with customers who increasingly 

prioritize sustainability in their consumption choices (Kunaifi et al., 2024). 

Furthermore, Santos and Sant'Anna (2024) added that the relationship between GI and 

SBP is strongly influenced by collaboration with external partners who share similar values 

regarding sustainability. Partners focused on green innovation, such as suppliers providing 

environmentally friendly materials, can enhance a company's ability to implement GI in their 

supply chain, which in turn positively impacts sustainable business performance. This 

relationship is further strengthened by the active role of external stakeholders who support 

and commit to sustainability initiatives. 

Overall, the impact of green innovation on sustainable business performance is very clear 

in this study. The implementation of green innovation not only improves operational 

efficiency but also contributes to the company's long-term sustainability by enhancing its 

reputation with consumers and improving financial performance. Therefore, companies 

seeking to strengthen sustainable business performance should pay attention to the 

development and implementation of green innovation in every aspect of their operations 

(Adediran Ulrich, 2025). 

 

CONCLUSION 

Based on the research results, it can be concluded that the management of Green 

Human Capital (GHC), Green Structural Capital (GSC), Green Relational Capital (GRC), 

and Green Innovation (GI) has a significant role in improving Sustainable Business 

Performance (SBP) within an organization. Green Human Capital has been shown to have a 

significant positive influence on Green Innovation and Sustainable Business Performance, 

where the skills and knowledge possessed by human resources in the sustainability aspect 
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encourage green innovation that has an impact on improving sustainable business 

performance. Green Structural Capital, which includes infrastructure and technology that 

supports sustainability, also contributes to increasing the company's innovation capacity and 

operational efficiency, thereby strengthening the company's competitiveness and resilience 

to more environmentally friendly market demands. Green Relational Capital, or strong 

relationships with external partners committed to sustainability, has been shown to accelerate 

the adoption of green technology and improve operational performance and innovation 

within the company. Finally, Green Innovation shows a very significant influence on 

sustainable business performance, where the implementation of green innovation helps 

companies increase efficiency, reduce environmental impact, and improve their reputation in 

the eyes of consumers. Overall, this study emphasizes the importance of integrating 

sustainability into corporate strategy through the development of trained human resources, 

the implementation of environmentally friendly technologies, and collaboration with external 

partners to achieve sustainable business performance. 
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