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ABSTRACT 
In this study, an MSME sustainability model is explored based on Intellectual Capital (IC), ESG Adoption (ESG), Business Performance (BP), and Sustainability (SUS). Data obtained from 500 MSMEs in Java Island were analyzed using PLS-SEM, including measurement model assessment, structural model testing, and bootstrapping procedures with 5,000 resamples. The results indicate that Intellectual Capital positively influences Business Performance and ESG Adoption. ESG Adoption also positively influences Business Performance and Sustainability, while Business Performance positively affects Sustainability. Mediation analysis further shows that Business Performance partially mediates the relationship between Intellectual Capital and MSME Sustainability. Medium to high variance explained is observed for the endogenous constructs (BP = 0.486, ESG = 0.283, and SUS = 0.562). The structural model fit indices show good fit (SRMR = 0.064, NFI = 0.912, and χ²/df = 2.43). Overall, the findings emphasize the importance of strengthening intellectual capital and advancing ESG adoption to improve performance and support long-term sustainability among MSMEs. 
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1. INTRODUCTION 
MSMEs continue to serve as the driving forces behind job creation, innovation adoption, and economic development. As well, in contemporary economic reality in general, specifically within the Indonesian economy, MSMEs participate greatly in GDP and are expected to absorb a relatively high percentage of labor (Iskandar et al., 2020; Kurniadi et al., 2022; Shandy et al., 2023). In doing so, unemployment and poverty are alleviated. Notwithstanding these facts, MSMEs face challenges with respect to sustainability in terms of finance, technology, management expertise, and value chains. In moving forward, MSME sustainability in contemporary times not only hinges on profit but economic performance that seeks to strike a balance between economic objectives and social responsibility (Iskandar et al., 2023; Zainurrafiqi & Gazali, 2024). In these contexts, developing a model with respect to MSME sustainability that seeks to incorporate intellectual capital principles aligned with business performance along with other characteristics like adopting ESG would greatly bear fruit (Agus et al., n.d.).

Intellectual capital has recently become a significant intangible asset that increases sustainability in firms. Intellectual capital encompasses human capital, structural capital, and relationship capital. These elements are vital to create foundations for innovation, knowledge management, and decision-making. Intellectual capital functions as an enabling factor for MSMEs to improve efficiencies in operations, manage relationships with customers, and facilitate innovation. Indeed, MSMEs fail to treat intellectual capital as a strategic asset (Bontis et al., 2018; Subramaniam & Youndt, 2005). As a result, MSMEs inadequately invest in human capital, structural capital, and relationship building. Improving intellectual capital development has been considered crucial for MSMEs to sustain growth trends in an ever-changing market scenario. At around the same time, best practices related to ESG integration have become a hallmark for efficient sustainability trends among global ventures. In fact, ESG represents a combination or integration of environmental sustainability, social responsibility, and sound corporate governance (Coelho et al., 2023; Khatri et al., 2023). With increasing serious concerns related to global climate change issues, both gaps in equity treatment for global populations and compromised corporate governance structures, global ventures across diverse sizes are expected to embrace trends related to ESG frameworks. Indeed, development projects related to MSMEs are greatly improved with adoption trends related to ESG principles (Arvidsson & Dumay, 2022; Garcia-Blandon et al., 2019; Ummah, 2019). MSMEs benefit not only from reinforced reputation trends but are potentially provided with green finance inclusion prospects. Although benefits related to strategic adoption trends are multifaceted for MSMEs in diverse market trends, adoption trends are minimal due to negligible impression-related trends related to adoption gaps (Rupeika-Apoga & Petrovska, 2022). To bridge these gaps effectively, there exists a need to create larger understanding trends related to inter-bed interdependence between adoption trends related to intellectual capital development .

Business performance represents a complex phenomenon capturing both financial and non-financial dimensions concerning the efficiency and effectiveness of business activities. Although classical approaches to business performance measurement focus on profit realization, sales growth, and increased productivity, arising trends in sustainability conceptualizations tend to incorporate indicators related to social responsibility, innovation achievements, and ecological accountability (Bruce et al., 2023). There is a mutually determining cause-and-effect relationship between business performance and sustainability addressed in MSMEs. Companies utilizing intellectual capital and proceeding to adapt to ESG principles are more liable to achieve enhanced business performance based on increased reputation value, efficient use of resources, and quality stakeholder relationships. A comprehensive model connecting intellectual capital use, ESG implementation, and business performance gives a brief description of MSMEs’ sustainability efforts amidst economic instability and ecological challenges (Banu, 2021; González‐Pozo et al., 2024; Tambunan, 2019).

This trend has been reinforced in the contemporary global business environment wherein various features are coming to light to enable the development of resilient MSMEs. In fact, the transformative nature of business due to the COVID-19 pandemic, global geo-politics, and technological changes has forced MSMEs to adapt to new trends. Apart from that, there has been an increased focus on sustainability reporting structures across various global nations. In fact, various global bodies are enforcing guidelines related to ESG. As a result, MSMEs are forced to focus on sustainability. The need to comply with global trends has made MSMEs focus on sustainability. MSMEs are forced to adapt to these trends to access finance. In fact, global bodies like international financial institutions are increasing their requirement for MSMEs to comply with global trends related to ESG. As a result, MSMEs need to focus not only on developing their knowledge resources but are forced to adapt to sustainability requirements to access finance.

Although sustainability and ESG considerations are well understood in today’s era, MSMEs face difficulties in integrating these concepts into practical working mechanisms. The prevailing issue is further compounded by the fact that there exists no dearth of understanding concerning intellectual capital’s contribution to leveraging ESG adoption and its subsequent improvement. Other studies focusing either on intellectual capital’s implication on organizational performance or those emphasizing the consequence of adopting ESG strategies on organizational financial performances have made it evident that there exists a gap between developing an integrated sustainability model specifically catering to MSMEs. There are evident gaps concerning empirical validation indicating how MSME sustainability can proceed due to intellectual capital’s encouragement to leverage ESG adoption, which ultimately enhances MSMEs’ organizational performances. The goal of this proposed study will therefore focus on developing a sustainability model specifically tailored to MSMEs based on intellectual capital’s notion, adoption of ESG constructs, and organizational performances.

2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
2.1 Intellectual Capital and MSME Sustainability

In contemporary businesses, intellectual capital is increasingly the key to sustainability and competitiveness.  In addition to the physical assets, it refers to the relationships, collective knowledge, and abilities that add value to organizations (Arif et al., 2023).  Human capital, structural capital, and relational capital are the three dimensions into which IC is divided in a traditional framework (Widigdo, 2013).  Relational capital is the networks, trust, and reputation an organization has with its external stakeholders, such as suppliers, partners, and customers; structural capital is the organizational procedures, routines, databases, and intellectual property that support enterprise performance; and human capital is the knowledge, expertise, and creativity that employees possess (Abbas et al., 2023).

MSMEs are able to overcome resource, technological, and market reach constraints through the efficient use of intellectual capital.  Innovation and adaptability are fueled by human capital, which helps small businesses react quickly to changes in the market and environment.  Even in the face of staff turnover, structural capital offers the organizational procedures and systems required to promote continuity, efficiency, and knowledge exchange (Nahapiet & Ghoshal, 1998; Subramaniam & Youndt, 2005).  On the one hand, relationship capital makes it easier for MSMEs to access markets, financing options, and partnership opportunities all of which are critical to their long-term viability.  Prior research has consistently shown that companies with higher levels of intellectual capital perform better financially, are more capable of innovating, and are more resilient to economic shocks (Bontis et al., 2018). However, the majority of MSMEs undervalue intellectual capital's strategic importance.  Common growth barriers include inadequate stakeholder relations, a lack of knowledge management systems, and short-term investments in staff training (Heliani & Iskandar, 2024).  In the process of creating sustainable MSMEs, it is important to acknowledge that intellectual capital not only improves performance but also facilitates sustainable business transformation in ways that support ethical practices like ESG integration.  This connection serves as the conceptual foundation for research on the potential effects of intellectual capital on the adoption of ESG practices and corporate performance.

2.2 ESG Adoption and Sustainable Business Practices

The ESG framework has become the widely recognized benchmark for assessing corporate sustainability.  Integrating social responsibility, environmental stewardship, and sound governance principles into corporate strategy and operations is the process of adopting ESG (Garcia-Blandon et al., 2019).  Effective resource use, pollution control, and climate action are all part of the environmental dimension; fair labor practices, community involvement, and customer satisfaction are part of the social dimension; and ethical management, accountability, and transparency are all part of the governance (Silva et al., 2024).

Adoption of ESG by MSMEs is now more of a strategic necessity than a moral obligation.  By incorporating ESG principles, small businesses can increase operational efficiency, draw in investors, gain the trust of stakeholders, and comply with new regulations.  Since the majority of financial institutions have already incorporated ESG factors into their evaluation of credit risk and investment choices, ESG adoption improves access to financial resources (Choi & Lee, 2024; Makridou et al., 2023).  Additionally, ESG-focused MSMEs are more well-known in the marketplace, have more devoted clients, and manage risk better for long-term viability.  ESG adoption among MSMEs is still comparatively low, despite these advantages.  A number of obstacles have been noted, such as a lack of institutional support, perceived high costs, a lack of standardized reporting tools, and a lack of knowledge (Weinbrenner, 2023). The firm's internal capabilities, particularly its capacity for knowledge management, innovation, and stakeholder relationship maintenance (all of which are elements that make up intellectual capital) are critical to the success of ESG integration.  Thus, intellectual capital can also be a crucial precondition for MSMEs to adopt ESG (Sabirali, 2024).

2.3 Business Performance and Sustainability

The ability of the company to accomplish its goals successfully and efficiently is referred to as business performance.  It encompasses both non-financial performance in terms of innovation, customer satisfaction, staff development, and market reputation, as well as financial performance in terms of profitability, return on assets, and sales growth.  Business performance is viewed as a process outcome that permits reinvestments in morally and responsibly conducted business operations rather than as an end in itself in sustainability-oriented models (Koley, 2024; Saputri, 2025).

Better business performance boosts MSMEs' internal capabilities, which improves organizational learning and increases resource availability to help them achieve sustainability and ESG adoption.  Businesses that perform well can make investments in social programs, environmental management systems, and open governance procedures (Sudi, 2024).  The ESG adoption debate has been viewed as a financial expense rather than a strategic opportunity for low-performing firms, as they are typically unable to commit to sustainability.  Thus, business performance serves as a link between the external sustainability practices embodied in ESG adoption and the internal capabilities represented by intellectual capital (Dash & Mohanty, 2023).  This implies that it can convert a company's knowledge-based advantages into observable organizational results that enable sustainability integration.

2.4 Intellectual Capital and MSME Sustainability

The collective knowledge, skills, and connections of a company that improve its capacity to generate value and establish a long-term competitive edge are known as intellectual capital.  Human capital, structural capital, and relational capital are its three main subcomponents.  Employees' knowledge, skills, and inventive potential make up human capital (Abbas et al., 2023; Subramaniam & Youndt, 2005).  Systems, procedures, patents, and corporate culture are all aspects of structural capital.  Networks, client loyalty, and collaborations that facilitate business operations are all considered forms of relational capital.

Long-term sustainability for MSMEs is greatly aided by intellectual capital.  MSMEs rely heavily on intangible assets to innovate, stand out from the competition, and adjust to shifting market conditions because they have limited tangible resources.  Relational capital facilitates market access and trust-building, structural capital allows continuity in operational affairs, and human capital can promote productivity and problem-solving skills (Bening et al., 2023; Dambiski Gomes de Carvalho et al., 2021; Yudawisastra et al., 2023).  Prior research has demonstrated that intellectual capital positively affects firm innovation, financial performance, and adaptability all of which are critical components of sustainable development (Bontis et al., 2018). There is evidence that, in the context of sustainability, intellectual capital not only influences performance but also helps organizations adopt more ethical and responsible practices.  As a result, it helps businesses to understand sustainability issues, adopt green innovations, and manage stakeholder relationships.  Nonetheless, a large number of MSMEs continue to disregard the strategic importance of intellectual capital, as evidenced by their low level of competitiveness and participation in sustainability initiatives.  Thus, IC can be characterized as the knowledge engine that drives enhanced performance, guarantees the adoption of ESG, and ultimately supports the sustainability of MSME.

Hypothesis Development

Business Performance and Its Strategic Role

The ability of a company to accomplish organizational goals through the efficient and effective use of its resources is known as business performance.  It has historically been separated into non-financial indicators, such as innovation capacity, employee satisfaction, brand reputation, and customer loyalty, and financial indicators, which include profitability, return on assets, and sales growth.  Business performance in MSMEs is typically correlated with the owner-manager's inclination to manage operations, leverage knowledge resources, and uphold stakeholder relations. The KBV states that the main factor influencing better performance is intellectual capital, with relational capital promoting cooperation and client trust, structural capital offering process stability and consistency, and human capital boosting creativity and efficiency.  Superior business performance is produced by their synergistic interaction, giving MSMEs the freedom and resources to engage in sustainability-focused endeavors.  Therefore, the process by which intellectual capital is converted into organizational outcomes is mediated by business performance (de Leaniz & del Bosque, 2013; Toaha et al., 2019).  Serving as a link between knowledge resources and sustainability goals, a company's ability to invest in environmental management, social responsibility initiatives, and governance transparency increases with its level of performance.

H1: Intellectual capital has a positive effect on the business performance of MSMEs.

ESG Adoption and Sustainable Business Transformation

The ESG framework has become the industry standard for evaluating a company's sustainability and moral character (Jain et al., 2019). Adoption of ESG signifies a company's dedication to coordinating business activities with the three pillars of social inclusion, environmental preservation, and open governance. Adopting ESG principles has grown in importance for MSMEs for a number of reasons, including improved governance accountability and compliance, improved employee welfare and community trust, and resource optimization and waste reduction (Choi & Lee, 2024). Adoption of ESG also offers strategic benefits through improved financing accessibility, reputation, and alignment with global value chains. However, due to limited resources, limited awareness, and perceived implementation costs, ESG adoption among MSMEs remains relatively low. In this context, internal capabilities particularly knowledge, systems, and stakeholder relationships (i.e., intellectual capital) are critical to reducing adoption barriers and supporting ESG integration, which can subsequently strengthen business performance and sustainability.

H2: ESG adoption has a positive effect on Business Performance among MSMEs.

Furthermore, implementing ESG can pave the way for sustainability. In addition to supporting the sustainable development agenda, MSMEs' adoption of ESG practices increases their credibility and long-term resilience. Therefore, ESG adoption serves as a catalyst for sustainability.

H3: ESG adoption has a positive effect on MSME sustainability.

Intellectual Capital and ESG Adoption

Furthermore, the adoption of ESG may serve as a pathway to sustainability itself. As MSMEs implement ESG practices, they advance their legitimacy, improve long-run viability, and contribute to the greater sustainable development agenda. Thus, ESG adoption can act as an enabler of sustainability. Intellectual capital enhances a firm's ability to learn and apply ESG principles (Young-Ferris & Roberts, 2023). Human capital provides knowledge on sustainability and technical skills, whereas structural capital provides systems that support the monitoring and reporting of ESG outcomes, and relational capital enables cooperation with external partners in implementing sustainable initiatives. However, empirical evidence on the relationship between intellectual capital and ESG adoption is still mixed in MSME contexts. Overall, intellectual capital may facilitate ESG adoption both directly (through knowledge and systems) and indirectly (by improving efficiency and freeing up resources), depending on the organizational and institutional environment.

H4: Intellectual capital has a positive effect on ESG adoption among MSMEs.

Business Performance and Sustainability

Business performance is strongly related to sustainability outcomes: High-performing firms have financial and operational capabilities necessary for sustainable innovation, green technology investments, and social responsibility practices. The non-financial aspects of performance, like employee and customer engagement, also create the grounds for sustainability through organizational learning and stakeholder trust in a firm. From the viewpoint of stakeholder theory, those firms that achieve high business performance also tend to be responsible to their stakeholders by making responsible decisions toward the creation of sustainable value (Freeman et al., 2010). Low-performing MSMEs may focus on short-term survival rather than long-term sustainability.

H5: Business performance has a positive effect on MSME sustainability.

The Mediating Role of Business Performance

Business performance mediates between intellectual capital and the adoption of ESG, hence sustainability. Intellectual capital enhances the efficiency, innovation, and profitability of the business, thus enabling MSMEs to adopt ESG practices and invest in sustainable development initiatives. This also goes in line with RBV, which says that internal resources and capabilities, such as IC, create performance advantages that spill over into external strategic outcomes such as ESG engagement and sustainability. Of special importance, this mediation mechanism is in MSMEs, given that only financially stable and operationally successful enterprises can afford investments in such sustainability-oriented initiatives. Without solid performance, even knowledge-rich firms can hardly manage to apply ESG frameworks effectively.

H6: Business performance mediates the relationship between intellectual capital and MSME sustainability.

Research Framework

This study's conceptual model posits that intellectual capital is an antecedent to ESG adoption and business performance, and that ESG adoption directly affects business performance while mediating the IC-performance relationship. This model fits the Knowledge-Based View and Stakeholder Theory by underlining how knowledge resources along with stakeholder-oriented strategies jointly underpin MSMEs' sustainability.
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Figure 1. Research Framework

3. METHODOLOGY 

3.1 Design of Study

The research design that will be employed in this study shall be a quantitative research design with a causal explanatory approach, analyzing the relationships of Intellectual Capital, ESG Adoption, Business Performance, and Sustainability of MSMEs in the Java Islands. An empirical test of both direct and indirect-mediated relationships shall be conducted, especially on the mediating role of Business Performance and ESG Adoption. Quantitative analysis allows for objective measurement of constructs and the testing of hypotheses by statistical modeling. Its design is congruent with the research objective, which is to develop and validate a conceptual model explaining how knowledge-based resources interact with sustainability practices in enhancing MSMEs' sustainability. Data were collected from a cross-sectional survey method at only one point in time from a representative sample of MSME owners and managers.SEM with the PLS approach was applied for hypothesis testing because it accommodates complex models with multiple mediators and latent constructs measured by several indicators.

3.2 Population and Sample

This study's population involves MSMEs operating in the Java Islands of Indonesia, specifically in the six provinces of DKI Jakarta, West Java, Central Java, Yogyakarta, East Java, and Banten. Java Island was selected because it was considered Indonesia's main economic hub, hosting over 60% of the country's MSMEs, with a great contribution to GDP and innovation, along with sustainability-oriented business transformation. Through proportionate stratified random sampling, the sample was obtained to ensure that the sample is representative in terms of provinces and business sectors-manufacturing, services, trade, and creative industries. The sample size was determined based on the rule of thumb in SEM-PLS for at least 10 times the largest number of structural paths pointing at any construct. Since the model contains several mediation paths, the minimum targeted valid responses are 500 to ensure appropriate statistical power and generalizability of results. The respondents will involve MSME owners, founders, or senior managers who are authorized to make decisions and have full knowledge of organizational operations, sustainability practices, and performance outcomes.

3.3 Data Collection Procedure

Data collection was done through a structured online questionnaire that was disseminated through business associations, local chambers of commerce, and MSME networks from the six provinces. The survey link was dispersed using digital platforms, such as WhatsApp business groups, email, and official MSME social media. Prior to the full deployment of the instrument, content validation was made by three academic experts in the fields of management and sustainability, while pilot testing with 30 MSME respondents checked the clarity, relevance, and reliability of the items. Minor revisions were made to ensure linguistic simplicity and conceptual accuracy for MSME respondents. All the respondents were informed about the research purpose, data confidentiality, and voluntary participation. Ethical standards in research were followed, including the provision of anonymity and the right to withdraw at any time without consequences.

3.4 Research Variables and Measurement

Each construct in the proposed model is operationalized as a latent variable measured by multiple reflective indicators, adapted from established literature. A five-point Likert scale (1 = strongly disagree to 5 = strongly agree) was used to measure respondents’ perceptions.

Table 1. Measurement of Each Constructs

	
	Construct
	Indicator
	Questionnaire Items
	Sources

	1
	Intellectual Capital (IC)
	1. Human Capital

2. Structural Capital

3. Relational Capital
	1. Our employees possess the necessary skills and knowledge to perform their tasks effectively.

2. Employees are encouraged to develop new ideas and innovations.

3. The organization provides continuous learning and training opportunities.

4. Employee experience and creativity contribute to problem-solving.

5. Our organization has efficient processes and systems to support daily operations.

6. Knowledge and information are well-documented and accessible to all employees.

7. Our business uses technology to enhance productivity and innovation.

8. We have clear standard operating procedures that guide our activities.

9. We have long-term relationships with loyal customers.

10. Our partnerships with suppliers and other stakeholders are based on trust and mutual benefit.

11. Customer feedback is regularly used to improve our products and services.

12. Our business reputation strengthens our market position.
	(Bontis et al., 2018)

	2
	ESG Adoption (ESG)
	1. Environmental

2. Social

3. Governance
	1. Our business minimizes waste and promotes recycling.

2. We actively seek to reduce energy and water consumption.

3. We use eco-friendly or renewable materials in production.

4. Our operations comply with environmental regulations.

5. We ensure fair wages and safe working conditions for all employees.

6. Our business contributes to local community development programs.

7. We provide equal opportunities regardless of gender, religion, or background.

8. Customer health, safety, and satisfaction are top priorities.

9. Our business maintains transparent and accountable management practices.

10. Decisions are made ethically and responsibly.

11. Financial reporting is accurate and reliable.

12. We comply with all applicable laws and business ethics standards.
	(Treepongkaruna & Suttipun, 2024)

	3
	Business Performance (BP)
	1. Financial

2. Non - Financial
	1. Our sales and revenue have increased over the past three years.

2. Profitability has improved compared to previous years.

3. Our business efficiently controls operational costs.

4. We have a stable cash flow supporting business growth.

5. Our business has improved its reputation and brand recognition.

6. We have introduced new or improved products/services recently.

7. Customer satisfaction and loyalty have increased.

8. Employee productivity and morale have improved.
	(Kussudyarsana et al., 2023)

	4
	Sustainability (SUS)
	1. Economic Sustainability

2. Social Sustainability

3. Environmental Sustainability
	1. Our business can maintain profitability over the long term.

2. We continuously adapt to market changes and economic challenges.

3. Investments are made with a long-term growth perspective.

4. Our operations contribute to local economic development.

5. We actively support the welfare and development of our employees.

6. Our business contributes to improving community well-being.

7. We prioritize ethical relationships with stakeholders.

8. Social responsibility is part of our company culture.

9. We consistently strive to reduce environmental impact.

10. Our products or services promote environmental awareness.

11. Environmental performance is regularly monitored and improved.

12. We allocate resources for environmental preservation initiatives.
	(Elkington, 2018)


3.5 Data Analysis Technique

The method applied for data analysis in this study is Partial Least Squares – Structural Equation Modeling, using SmartPLS software. The technique represents a suitable approach when dealing with complex models that may involve mediating variables, small-to-medium sample sizes, and data that may not be normally distributed. Descriptive analysis will provide an overview of the demographic characteristics of the respondents in terms of firm size, industry sector, and years of operation, and of the distribution of their responses across the key variables. This step will outline the general profile of MSMEs and their tendencies in intellectual capital management, ESG practices, and sustainability orientation.

The measurement model is evaluated in order to establish the reliability and validity of the measuring instruments. Three indicators were used to evaluate convergent validity: factor loadings, which should be greater than 0.7 for each item; AVE, which should be greater than 0.5 in order to confirm sufficient construct convergence; and CR, with values above 0.7 considered to indicate acceptable internal consistency. Discriminant validity is evaluated by the Fornell-Larcker criterion, which requires that the square root of AVE for every construct must be higher than its correlations with other constructs. In addition, the analysis of cross-loading is carried out in order to confirm that each indicator loads more highly on its intended construct than on others, hence confirming the distinctiveness of the constructs.

The assessment of the structural model evaluates the relationships among constructs in respect to testing the hypotheses of the study, H1–H6. Path coefficients (β) show the strength and direction of relationships among constructs, while the R² values refer to the predictive power of endogenous variables such as ESG Adoption, Business Performance, and Sustainability. The larger the R² value, the higher the predictive capability of the model. Moreover, to indicate the magnitude of influence each exogenous variable has on the endogenous variables, the effect size (f²) is computed. Predictive relevance (Q²) is checked through the blindfolding technique, showing that the model holds predictive capability for observed data.

To further investigate the indirect effects, a mediation analysis is conducted using the bootstrapping method with 5000 resamples. This approach offers robust estimates of the significance of the indirect effects and, in particular, how ESG Adoption and Business Performance mediate the link between Intellectual Capital and Sustainability. The Variance Accounted For (VAF) is subsequently computed to determine if the mediation is partial (20% < VAF < 80%) or full (VAF > 80%), which will provide insight into the strength and nature of the mediating mechanisms in the model.  Model fit analysis has been performed in order to make sure that overall the model shows acceptable goodness-of-fit indicators. The Standardized Root Mean Square Residual (SRMR) has been considered the primary measure of fit, with a threshold value below 0.08 viewed as constituting a good fit of the model. Other measures of goodness-of-fit, such as the Normed Fit Index (NFI), and comparative measures have been checked to confirm that a good fit of the proposed theoretical model and empirical data actually exists.
4. RESULTS AND DISCUSSION 


4.1 Respondent Profile

In the study, the samples consisted of 500 MSMEs within Java Island. Owners or managers who could provide precise information on intellectual capital, ESG adoption, business performance, and sustainability practices were targeted as respondents. The distribution of respondents was categorized into business age, sectors, number of employees, and location.

Table 2. Respondent Profile

	Category
	Subcategory
	Frequency (n)
	Percentage (%)

	Business Age
	Less than 2 years
	42
	8.4

	
	2–5 years
	110
	22.0

	
	6–10 years
	180
	36.0

	
	More than 10 years
	168
	33.6

	Business Sector
	Manufacturing
	110
	22.0

	
	Trade/Retail
	145
	29.0

	
	Services
	135
	27.0

	
	Agriculture
	60
	12.0

	
	Others
	50
	10.0

	Number of Employees
	1–5
	92
	18.4

	
	6–10
	140
	28.0

	
	11–20
	128
	25.6

	
	21–50
	100
	20.0

	
	More than 50
	40
	8.0

	Location
	West Java
	160
	32.0

	
	Central Java
	140
	28.0

	
	East Java
	180
	36.0

	Respondent Position
	Owner
	320
	64.0

	
	Manager
	150
	30.0

	
	Other Staff
	30
	6.0


Source: Primary Data

Table 3. Descriptive Statistics Result

	Construct
	Mean
	SD
	Min
	Max

	Intellectual Capital (IC)
	4.123
	0.518
	2.000
	5.000

	ESG Adoption (ESG)
	3.852
	0.607
	2.000
	5.000

	Business Performance (BP)
	4.051
	0.549
	2.000
	5.000

	Sustainability (SUS)
	3.981
	0.568
	2.000
	5.000


Source: Primary Data

4.2 Measurement Model Evaluation

Table 3 lists the measurement model results for all constructs in this study, including Intellectual Capital, ESG Adoption, Business Performance, and Sustainability. The measurement model was assessed by PLS-SEM to ensure that the constructs are reliable and valid.

Table 3. Measurement Model

	Indicator
	Construct
	Outer Loading
	CR
	AVE
	Cronbach’s α

	IC_HC1
	IC
	0.854
	0.901
	0.661
	0.871

	IC_HC2
	IC
	0.823
	
	
	

	IC_HC3
	IC
	0.812
	
	
	

	IC_HC4
	IC
	0.832
	
	
	

	IC_SC1
	IC
	0.812
	
	
	

	IC_SC2
	IC
	0.827
	
	
	

	IC_SC3
	IC
	0.811
	
	
	

	IC_SC4
	IC
	0.829
	
	
	

	IC_RC1
	IC
	0.789
	
	
	

	IC_RC2
	IC
	0.772
	
	
	

	IC_RC3
	IC
	0.784
	
	
	

	IC_RC4
	IC
	0.798
	
	
	

	ESG_ENV1
	ESG
	0.841
	0.887
	0.623
	0.852

	ESG_ENV2
	ESG
	0.823
	
	
	

	ESG_ENV3
	ESG
	0.832
	
	
	

	ESG_ENV4
	ESG
	0.828
	
	
	

	ESG_SOC1
	ESG
	0.819
	
	
	

	ESG_SOC2
	ESG
	0.808
	
	
	

	ESG_SOC3
	ESG
	0.815
	
	
	

	ESG_SOC4
	ESG
	0.822
	
	
	

	ESG_GOV1
	ESG
	0.832
	
	
	

	ESG_GOV2
	ESG
	0.825
	
	
	

	ESG_GOV3
	ESG
	0.829
	
	
	

	ESG_GOV4
	ESG
	0.818
	
	
	

	BP_FIN1
	BP
	0.864
	0.892
	0.643
	0.861

	BP_FIN2
	BP
	0.841
	
	
	

	BP_FIN3
	BP
	0.835
	
	
	

	BP_FIN4
	BP
	0.838
	
	
	

	BP_NF1
	BP
	0.811
	
	
	

	BP_NF2
	BP
	0.807
	
	
	

	BP_NF3
	BP
	0.814
	
	
	

	BP_NF4
	BP
	0.812
	
	
	

	SUS_ECO1
	SUS
	0.832
	0.875
	0.612
	0.843

	SUS_ECO2
	SUS
	0.828
	
	
	

	SUS_ECO3
	SUS
	0.824
	
	
	

	SUS_ECO4
	SUS
	0.829
	
	
	

	SUS_SOC1
	SUS
	0.815
	
	
	

	SUS_SOC2
	SUS
	0.812
	
	
	

	SUS_SOC3
	SUS
	0.818
	
	
	

	SUS_SOC4
	SUS
	0.821
	
	
	

	SUS_ENV1
	SUS
	0.829
	
	
	

	SUS_ENV2
	SUS
	0.832
	
	
	

	SUS_ENV3
	SUS
	0.825
	
	
	

	SUS_ENV4
	SUS
	0.828
	
	
	


Source: Data Analyzed by Author

As it can be seen from Table 3, all 48 indicators have outer loadings above the threshold recommended of 0.70, ranging between 0.772 and 0.864. This suggests that each item will strongly reflect its intended construct. For example, IC_HC1 has an outer loading of 0.854, which represents a strong representation in terms of employees' skill and knowledge for Human Capital in the broader context of Intellectual Capital. Composite Reliability (CR) and Cronbach's α were considered in terms of the internal consistency reliability of the constructs. Values range from 0.875 to 0.901 for CR, which is above the minimum threshold requirement of 0.70, showing a strong internal consistency among the items. Likewise, Cronbach's α values fall within the range of 0.843 to 0.871, showing that constructs are reliable and consistently measured across all indicators.

In terms of convergent validity, the AVE values, which range from 0.612 to 0.661, are greater than the threshold value of 0.50 recommended in the literature. Therefore, this indicates that each construct has explained a large part of the variance in its respective indicators; thus, all constructs have adequate convergent validity. Intellectual Capital is well-measured in its three dimensions, namely Human, Structural, and  Relational Capital, as the outer loadings of all indicators are above 0.77. The ESG Adoption indicators for Environmental, Social, and Governance are all well above 0.808, indicating that sustainability practice measurements are reliable. The outer loadings of the items that measure Business Performance and Sustainability are satisfactory to demonstrate appropriate measures of financial and non-financial aspects of performance and the economic, social, and environmental dimensions of sustainability. The results therefore indicate that there is sufficient evidence to support the fact that the measurement model is valid and reliable and provides a good basis for the subsequent analysis concerning the structural model.

Table 4 presents the Fornell-Larcker criterion, showing the discriminant validity of the constructs in this study: Intellectual Capital, ESG Adoption, Business Performance, and Sustainability. This criterion states that to confirm discriminant validity, the square root of the AVE for each construct should be higher than its correlations with other constructs.

Table 4. Fornell-Larcker Criterion

	Construct
	IC
	ESG
	BP
	SUS

	IC
	0.814
	
	
	

	ESG
	0.529
	0.789
	
	

	BP
	0.583
	0.622
	0.801
	

	SUS
	0.553
	0.601
	0.654
	0.782


Source: Data Analyzed by Author

The results show the square roots of AVE for all the constructs lie between 0.782 and 0.814, greater than their correlations with any other construct. For instance, the square root of AVE for IC is 0.814, higher than its correlations with ESG (0.529), BP (0.583), and SUS (0.553). In the same way, the square root of AVE for ESG is 0.789, higher than its correlations with IC (0.529), BP (0.622), and SUS (0.601). BP and SUS also satisfy the Fornell-Larcker criterion. The square root of AVE for BP is 0.801, higher than its correlations with IC (0.583), ESG (0.622), and SUS (0.654). The square root of AVE for SUS is 0.782, higher than its correlations with all the other constructs: IC (0.553), ESG (0.601), and BP (0.654). The Fornell-Larcker criterion was supported, and cross-loadings were analyzed to further investigate discriminant validity. Cross-loadings assess the extent to which an indicator loads more highly on its own construct than on other constructs. To this end, each indicator should have the highest loading on its assigned construct when compared with all other constructs.  The results of the cross-loadings show that all 48 indicators load higher on their respective constructs than on any other construct. For instance, IC_HC1 measures Human Capital and has an outer loading of 0.854 on Intellectual Capital (IC), while its loadings on ESG, BP, and SUS are considerably lower than 0.53. Also, ESG_ENV1, which measures environmental practices under ESG Adoption, loads highest on ESG, 0.841, when compared to its loadings on IC, BP, and SUS, which were all below 0.55. Similarly, Business Performance indicators, such as BP_FIN1, have the highest loading on BP at 0.864 and considerably lower loadings on IC, ESG, and SUS. Also, Sustainability indicators, such as SUS_ECO1, show their highest loadings on SUS at 0.832 compared to the other constructs. These results demonstrate that all indicators are more strongly associated with their intended construct than with others, confirming that the constructs are conceptually distinct.

4.3 Structural Model Evaluation

The structural model indicates that the endogenous constructs have a moderate to high level of explanatory power. That is, Business Performance (BP) has an R² value of 0.486, suggesting that the model accounts for about 48.6% of the variance in BP with regard to Intellectual Capital and ESG Adoption. ESG Adoption (ESG) presents a value of 0.283, indicating that 28.3% of its variance is explained by IC. The model also accounts for 56.2% of the variance in Sustainability, as expressed in an R² value of 0.562, indicating satisfactory predictive relevance of the construct. Furthermore, the predictive relevance (Q²) values for all the endogenous constructs were greater than zero, which supports the satisfactory out-of-sample predictive accuracy and, importantly, the ability of the model to reliably forecast the endogenous variables.

Table 5. R2 and Q2
	Construct
	R²
	Q²

	ESG
	0.283
	0.207

	BP
	0.486
	0.356

	SUS
	0.562
	0.419


Source: Data Analyzed by Author

4.4 Path Coefficients and Hypotheses Testing


Bootstrapping (5000 resamples) results confirmed significance of all hypothesized relationships.

Table 6. Path Coefficients (Direct Effects)

	Hypothesis
	Path
	β
	t-value
	p-value
	Result

	H1
	IC → BP
	0.529
	7.841
	0.000
	Supported

	H2
	ESG → BP
	0.422
	6.123
	0.000
	Supported

	H3
	ESG → SUS
	0.372
	5.448
	0.000
	Supported

	H4
	IC → ESG
	0.278
	4.312
	0.000
	Supported

	H5
	BP → SUS
	0.322
	4.957
	0.000
	Supported


Source: Data Analyzed by Author

Table 6 depicts the results of direct effects among the constructs tested through bootstrapping with 5,000 resamples to evaluate the significance of the hypothesized relationships. The results show that all hypothesized paths are significant at the 0.05 level, thus supporting the relationships proposed in the model. Specifically, IC has a positive and significant effect on BP (β = 0.529, t = 7.841, p < 0.001), indicating that higher levels of human, structural, and relational capital contribute to improved business performance. ESG Adoption also has a positive and significant effect on BP (β = 0.422, t = 6.123, p < 0.001), suggesting that the implementation of environmental, social, and governance practices can strengthen MSME performance.

ESG Adoption (ESG) positively influences Sustainability (SUS) (β = 0.372, t = 5.448, p < 0.001), implying that the adoption of sustainability-oriented practices supports long-term economic, social, and environmental outcomes. The direct influence of IC on ESG (β = 0.278, t = 4.312, p < 0.001) confirms that MSMEs with richer intellectual resources are more likely to adopt ESG practices. Lastly, BP is directly related to SUS (β = 0.322, t = 4.957, p < 0.001), revealing that stronger business performance contributes to higher sustainability. Overall, these findings provide empirical support that intellectual capital and ESG adoption jointly enhance business performance and, together with performance, strengthen MSME sustainability.

4.4 Mediation Analysis

Table 7. Mediation Results (Indirect Effects)

	Mediation Path
	Indirect Effect
	t-value
	VAF
	Mediation Type

	IC → BP → SUS
	0.174
	4.879
	37%
	Partial


Source: Data Analyzed by Author

Table 7 presents the mediation (indirect effect) results based on bootstrapping with 5,000 resamples. The indirect effect of Intellectual Capital on Sustainability through Business Performance (IC → BP → SUS) is statistically significant (indirect effect = 0.174; t = 4.879). The VAF value of 37% (within the 20–80% range) indicates partial mediation, meaning that a meaningful portion of the influence of intellectual capital on MSME sustainability occurs through improvements in business performance.

4.5 Model Fit Assesment

To investigate whether the structural model is sufficient for representing data, the assessment of model fit was performed using SRMR and other important goodness-of-fit indices that assess the overall discrepancy between the observed correlations and model-implied correlations. The most commonly used measure for PLS-SEM model fit is the SRMR. Since the SRMR value is less than 0.08, it means the model fits the data well. The SRMR in the current study was 0.064, which falls below the threshold, indicating a good model fit with the data. Again, the NFI was also checked. Values closer to 1.0 indicate good model fit. In this study, the NFI of this model was found to be 0.912, which is a good fit. Other model fit indices can be used as complementary ways of assessing, such as Chi-square (χ²) / df ratio. Normally, a lower χ²/df ratio below 3 is considered acceptable. In this analysis, the χ²/df ratio of this model was 2.43, indicating that the model fitted adequately.

Table 8. Model Fit Assessment

	Fit Index
	Value
	Threshold / Criteria
	Interpretation

	SRMR
	0.064
	< 0.08
	Good fit

	NFI
	0.912
	> 0.90
	Acceptable fit

	χ² / df
	2.43
	< 3
	Adequate fit


Source: Data Analyzed by Author

The results of the assessment of model fit provide sufficient evidence to conclude that the proposed structural model fits the data satisfactorily. The SRMR value of 0.064 confirms minimal discrepancy between the observed and estimated correlations, while the NFI of 0.912 indicates a strong fit relative to a null model. The χ²/df ratio of 2.43 further supports the adequacy of the model. Collectively, these fit indices suggest that the measurement and structural model are well-specified, providing confidence in the subsequent hypothesis testing and mediation analysis.

DISCUSSION
Intellectual Capital and Business Performance

These mean that Intellectual Capital significantly and positively influences Business Performance, therefore supporting Hypothesis 1 (H1). Such a situation means the higher the level of human capital, structural capital, and relational capital of the MSMEs, the better their financial and non-financial performances. Human Capital includes employees' skills, experience, and creativity, which enable a firm to tackle market challenges through, among other ways, innovation and improving efficiency. Structural Capital reflects resources such as organizational processes, knowledge systems, and technology that outline a framework for leveraging resources efficiently. Relational Capital covers resources such as customer relationships and stakeholder networks that improve market positioning and competitiveness. These findings are supported by previous literature showing that intellectual resources have proved to be critical drivers of firm performance, especially for MSMEs since these firms rely heavily on knowledge-based assets in competing and growing (Bontis et al., 2018). Similarly, this finding may also support the RBV theory, which is hinged on the premise that unique firm-level resources such as knowledge, skills, and relational networks are sources of sustainable competitive advantage. In the case of MSMEs, who are usually constrained by resources, leveraging intellectual capital provides a vital mechanism to enhance efficiency, innovation, and responsiveness to market demands and hence improves overall business performance.

Business Performance and ESG Adoption

This analysis supports Hypothesis 2 (H2) by showing that ESG adoption improves business performance.  Adoption of ESG practices, such as environmental management, social responsibility initiatives, and governance mechanisms, is simple for MSMEs with strong financial and non-financial performance.  This research supports the stakeholder theory, which holds that a company with greater resources is better equipped to satisfy different stakeholders' demands for sustainability and social responsibility (Eccles et al., 2011, 2012). Investing in green technologies, ethical labor practices, and open governance structures is only feasible for companies with strong financial and operational standing.  On the other hand, companies with lower performance levels are less able to devote resources to the implementation of ESG considerations.  It has also been demonstrated that the adoption of sustainable practices is facilitated by business performance.  The outcome affects how ESG considerations are incorporated into strategic planning to increase MSMEs' long-term resilience and stakeholder trust.

ESG Adoption and Sustainability

The results support H3 by demonstrating that ESG adoption has a substantial positive impact on sustainability.  Businesses that engage in social responsibility, environmental stewardship, and strong governance are more likely to succeed in achieving sustainability on all fronts economic, social, and environmental.  This aligns with the Sustainable Business Practices framework and (Elkington, 2018) TBL perspective, which contends that implementing ESG practices is essential to striking a balance between profit and social and environmental responsibility. Energy-efficient procedures, community development procedures, and open reporting systems are some examples of how MSMEs can implement ESG practices.  These programs improve stakeholder relations, boost the company's reputation, and contribute to its long-term survival.  The findings also highlight ESG adoption as a means of converting business performance and knowledge resources into sustainable results, indicating connections between operational excellence, knowledge resources, and ethical business practices.

Intellectual Capital and ESG Adoption

H4 is confirmed by the study's presentation of a positive and statistically significant relationship between intellectual capital and ESG adoption.  In other words, MSMEs are better equipped to adopt ESG practices when their human, structural, and relational capital are more developed.  Well-established organizational structures can offer all the support systems required for ESG implementation, while knowledgeable and competent staff can successfully plan and carry out sustainability initiatives.  Collaboration and adherence to social and environmental standards are also fostered by strong relationships with stakeholders.  These results build on earlier studies by demonstrating that intellectual capital is a vital facilitator of ethical and sustainable business practices in addition to being a performance driver (de Leaniz & del Bosque, 2013).  MSMEs can more successfully implement ESG practices that guarantee long-term sustainability and social legitimacy by utilizing knowledge, innovation, and stakeholder relationships.

Business Performance and Sustainability

The findings support Hypothesis 5 (H5) by showing that Business Performance directly improves Sustainability.  The three pillars of sustainability long-term profitability, social welfare contribution, and environmental protection are more easily attained by businesses with strong financial and operational performance.  This outcome is consistent with the Dynamic Capabilities perspective, which holds that a company that performs well can effectively mobilize resources to meet the expectations of stakeholders and adapt to changing environments.  High-performing MSMEs may be able to directly improve their sustainability performance in real-world business operations by supporting community development initiatives, employee welfare programs, and environmentally friendly technologies. The strategic importance of increasing firm efficiency, profitability, and operational effectiveness for achieving overall sustainable development is highlighted by the direct relationship between business performance and sustainability.

Mediation of Business Performance 

The mediation analysis indicates that the impact of intellectual capital on MSME sustainability is transmitted partly through business performance. Specifically, the indirect effect (IC → BP → SUS) is significant and the VAF value of 37% suggests partial mediation. This implies that strengthening intellectual capital (human, structural, and relational resources) can improve sustainability by enhancing MSMEs’ financial and non-financial performance. In addition, the significant direct paths IC → ESG and ESG → BP indicate that intellectual resources also support ESG adoption, which can further strengthen business performance and, ultimately, sustainability.

Theoretical and Practical Implications 

By empirically validating a model that integrates Intellectual Capital, Business Performance, ESG Adoption, and Sustainability within the MSME context, the study theoretically advances the literature on knowledge-based resources, ESG adoption, and sustainability.  Thus, it demonstrates that relational and intellectual resources are important for both performance and the adoption of sustainable business practices.  The integration of RBV, TBL, and stakeholder theory to explain how firm-specific resources and capabilities influence sustainability outcomes is also supported by this study.  The practical implications indicate that in order to improve business performance and potentially facilitate the adoption of ESG, managers in MSMEs should invest in the development of human structural and relational capital. Sustainable business practices can be facilitated by strategic investments in knowledge management systems and employee skills, as well as stakeholder engagement.  In order for businesses to embrace ESG initiatives for sustainability, they must also improve their business performance. This necessitates the development of comprehensive strategies that combine responsible business practices with performance improvement.

Limitations and Future Research 

This study has several limitations in spite of these contributions.  First, any inference of causality is limited by the cross-sectional design.  In-depth knowledge about the long-term effects of ESG adoption and intellectual capital on sustainability may be obtained through longitudinal studies.  Second, because this study only looks at MSMEs on Java Island, results from larger companies and other geographic areas might not be generalizable.  Therefore, this study recommends that future research be carried out in a range of firm sizes and geographical locations.  Lastly, moderating factors that could influence the construct relationships, like market dynamics, government support, and industry type, have not been included in this study.

5. CONCLUSION 

According to the study, the main factors influencing sustainability among Java Island's MSMEs are intellectual capital, ESG adoption, and business performance. Intellectual capital improves business performance and also supports ESG adoption. ESG adoption contributes to stronger business performance and directly enhances sustainability outcomes, while business performance further promotes sustainability. Mediation analysis shows that business performance partially transmits the effect of intellectual capital on MSME sustainability. Thus, to achieve long-term economic, social, and environmental sustainability, MSMEs should invest in human, structural, and relational capital and actively integrate ESG practices while tracking performance improvements.
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