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Abstract 
Previous research has identified internal organizational factors as barriers to adopting circular economy (CE) practices, but empirical evidence supporting this claim is limited. Additionally, the impact of these factors on sustainable business performance, particularly in developing economies and small and medium enterprises (SMEs), has not been thoroughly studied. This research aims to fill this knowledge gap by leveraging literature on CE, human resource management, innovation, and sustainability to develop and validate a theoretical model examining the relationship between organizational factors (leadership, innovation, culture, and skills) and their impact on the adoption of CE practices to enhance the sustainable performance of SMEs. A survey of 325 SME employees in Indonesia was conducted, with responses analyzed using Structural Equation Modeling. Our findings indicate that organizational leadership facilitates the development of a culture and innovation capabilities to adopt CE practices through a ‘hub and spoke’ strategy, thereby improving sustainable performance among SMEs in Indonesia. We recommend creating knowledge-sharing strategies, collaborative and cooperative CE working groups within and between SMEs, and enhancing information system capabilities to build sustainable business organizations.
Keywords: circular economy, sustainability, organizational factor, smes


1. Introduction
The circular economy is a model designed to be restorative and regenerative, prioritizing the reduction, reuse, and recycling of materials (Hussain et al., 2020; Kondala et al., 2024; Purwanti, 2021). This approach contrasts sharply with the traditional linear model of 'take, make, dispose,' which relies extensively on non-renewable resources (Zaenafi Ariani et al., 2022). In business and management studies, the Circular Economy is seen as an integration of lean practices that focus on resource efficiency, sustainability-driven innovation, and eco-friendly actions aimed at reducing greenhouse gas emissions and enhancing social outcomes through job creation (Androniceanu et al., 2021; Haryuni & Irawan, 2024; Ogunmakinde et al., 2022). Several studies suggest that implementing the Circular Economy can stimulate GDP growth, create more jobs, and lower carbon emissions, all of which contribute to both economic development and business productivity, particularly in developing countries (Dey, Malesios, Chowdhury, et al., 2022; Halog & Anieke, 2021; Hussain et al., 2020).
While many large organizations have initiated sustainability and low-carbon programs, SMEs often struggle with limitations in resources and finances. Recent academic studies have concentrated on exploring the challenges and opportunities of Circular Economy adoption in SMEs, given that these businesses account for approximately 90% of global enterprises, employ 50-60% of the world's workforce, and collectively contribute up to 70% of global pollution (Ababio & Lu, 2023; Chakraborty et al., 2023; Halog & Anieke, 2021; Scipioni et al., 2021). Research within the field of operations management highlights that implementing Circular Economy practices can reduce greenhouse gas emissions from business activities and foster environmentally friendly operational strategies.
Studies on Circular Economy implementation have predominantly taken place in developed nations such as the UK, the US, Australia, and across Europe (Arruda et al., 2021a; Mazur-Wierzbicka, 2021; Sverko Grdic et al., 2020). Nonetheless, empirical research addressing the factors influencing Circular Economy adoption in developing economies is still scarce (Dey, Malesios, Chowdhury, et al., 2022; Gedam et al., 2021; Halog & Anieke, 2021; Johnson & Schaltegger, 2016; Kondala et al., 2024; Mishra et al., 2022; Patwa et al., 2021; Takacs et al., 2022a). Indonesia, with its consistent annual GDP growth rate of around 5% in recent years, stands among the more stable middle-income developing economies globally (Ke, 2024; Pratomo et al., 2020; Taali et al., 2021; Tricahyono & Wijaya, 2023). Indonesian SMEs, which made up over 90% of businesses in 2020, are confronting critical issues such as environmental degradation, plastic waste, depletion of natural resources, and elevated carbon emissions (Azzahra & Wibawa, 2021; Ke, 2024; Kurniawan et al., 2024; Taali et al., 2021; Yanti et al., 2023; Zahrah et al., 2024). Recognizing these challenges, Indonesian stakeholders and government policymakers view transitioning to a Circular Economy as a key solution to overcoming the shortcomings of the traditional linear economy. The government has taken significant steps, including introducing carbon pricing mechanisms to curb greenhouse gas emissions, implementing a carbon tax for businesses, and providing economic incentives for low-carbon industries (Arifia et al., 2024; Bambang Ahmad Indarto & Ani, 2023; Dewi & Dewi, 2022). 
Despite efforts by the government, Indonesia’s carbon emissions are rising more rapidly than in other countries in the region, ranking 73rd out of 78 nations in terms of greenhouse gas emissions (Yoo & Ha, 2024). Recent literature and research reviews have identified several key barriers to the adoption of the Circular Economy in business organizations. These include financial limitations, lack of reliable information, insufficient awareness among businesses and consumers, skills shortages, slow technological uptake, and a lack of coordination among stakeholders (Hina et al., 2022; Kevin van Langen et al., 2021; Munaro & Tavares, 2023; Takacs et al., 2022b).
Internal factors within organizations, such as leadership, skills and competencies, organizational culture, and an innovation mindset, also limit the scale and adoption among businesses in any economy. Several studies in Indonesia indicate that a lack of leadership, awareness of the Circular Economy, skills, and experience among managers and the workforce, along with organizational culture, hinders business model innovation (Arsawan et al., 2024; HAFNIDAH et al., 2022; Hernita et al., 2021; Suchek et al., 2022). Skill gaps and the absence of leadership and Circular Economy-based skill programs that promote an organizational innovation culture are potential barriers to Circular Economy adoption (Carbonell-Alcocer et al., 2022; Straub et al., 2023). Developing skills and vocational training for SME managers will significantly contribute to enhancing Circular Economy practices and achieving economic pillar goals. 
This study seeks to address the knowledge gap in business and management literature concerning the adoption of the Circular Economy within Indonesia. The research questions revolve around how leadership affects the innovation mindset, skills, competencies, and organizational culture of Indonesian SMEs in adopting Circular Economy practices, and how these practices influence the sustainable performance of their businesses. By applying the dynamic capabilities theory, the study explores the interaction between organizational factors and Circular Economy adoption to achieve sustainable business outcomes.
The research makes key contributions by offering empirical evidence to assist Indonesian SMEs and government policymakers in understanding and overcoming organizational challenges. Additionally, it enhances the management literature by exploring the relationship between organizational barriers, Circular Economy adoption, and sustainable business performance. Finally, the study provides recommendations aimed at strengthening the capabilities of Indonesian SMEs to effectively adopt Circular Economy practices. 

2. Literature Review
2.1. Circular Economy and Sustainability
The United Nations (2015) highlighted that to achieve Sustainable Development Goals (SDGs), it is essential to consider the effects of human activities beyond just financial aspects. Sustainability encompasses more than financial benefits and includes social impacts on communities and the environment (Bocken & Short, 2021; Sheehy & Farneti, 2021). SMEs, due to their constraints, often avoid risks, which presents a significant challenge in transitioning to sustainability. They need to balance social and environmental considerations with financial gains (Ernst et al., 2022). As a result, SMEs frequently struggle with adopting sustainability practices, impeding their growth (Dey, Malesios, De, et al., 2022). However, these challenges do not lessen the vital role of SMEs in the circular economy, as they play a major role in the economies of numerous countries (Takacs et al., 2022b). Thus, research is necessary to understand the factors that impact the adoption of sustainable practices and identify areas for improvement to support this transition. This study focuses on examining the internal factors that influence the adoption of circular economy practices and sustainability within SMEs.
Various studies indicate that the circular economy aims to minimize waste and boost energy and resource efficiency. This is achieved by closing nutrient loops that return to the biosphere or using materials that can be cycled within economic activities, as well as cutting down resource consumption through process modifications (Elroi et al., 2023; Kirchherr et al., 2023; Macarthur, n.d.). The circular economy concept relies on the 3Rs: reduce, reuse, and recycle. "Reduce" involves finding ways to alter raw materials, enhance production and consumption processes, and modify design processes (Kondala et al., 2024). "Reuse" means reintroducing products at the end of their lifecycle to cut down on the use of raw materials and other resources in the design, manufacturing, and usage of products or components (Kondala et al., 2024). Lastly, "Recycle" refers to the option of recycling when products cannot be reduced or reused. This approach helps decrease the exploitation of finite resources by transforming end-of-life products into valuable materials (Cavicchi et al., 2022; Chioatto & Sospiro, 2023).

2.2. Factors Influencing the Adoption of Circular Economy Practices
Research into various factors influencing the adoption of the circular economy (CE) has yielded significant insights. Govindan and Hasanagic (2018) conducted a thorough review of literature to explore the drivers and obstacles related to the implementation of Circular Economy within supply chains. Their study revealed that these factors arise from both internal and external sources. The driving factors include policies, economic conditions, health concerns, environmental protection, social interests, and product innovation. In contrast, obstacles involve challenges related to governance, economics, technology, skills and knowledge, management, circular economy frameworks, cultural and societal aspects, and market dynamics. The study emphasizes that key motivators for adopting circular economy practices include job creation potential, climate change, and population growth, while technological limitations are often a major impediment.
The significance of economic factors in adopting a circular economy is highlighted by numerous studies. One such study (Gusmerotti et al., 2019a) utilized cluster analysis and logit regression to identify key drivers for implementing circular economy practices in the manufacturing sector. The study found that economic efficiency is the most crucial factor, as circular economy practices not only address environmental concerns but also offer financial advantages. Organizations that utilize natural resources are more inclined to adopt these circular economy practices.
Additionally, Schulz et al. (2019) state that individual drivers are context-specific, with information technology playing a crucial role in the adoption of circular economy practices. From the perspective of developing economies, it has been found that extending product lifespan through 3R (Reduce, Reuse, Recycle), the use of big data, and government policies are significant factors for the adoption of a circular economy in developing countries (Kirchherr et al., 2017; Patwa et al., 2021).
Although circular economy practices have the potential to support the SDGs, Liu & Bai (2014) express concerns about potential barriers. Many companies are unaware of the majority of the potential benefits of the circular economy, as reflected in the low adoption rates, especially in the case of SMEs (Gusmerotti et al., 2019a; Fehrer & Wieland, 2021). Therefore, it is important to consider the conditions and context of these organizations to support the implementation of their circular economy practices.

Several studies reveal the implementation of circular economy in SMEs. Research by Bassi & Dias (2019) found that variables such as size, turnover, percentage of turnover for R&D, and type of activity influence the intention to adopt green behavior. Meanwhile, other studies indicate that recovery is the most critical area of action for managers, followed by sustainable design strategies in circular economy implementation (Prieto-Sandoval et al., 2018). For SMEs, some barriers to implementing the circular economy include regulations, the cost of regulatory compliance, and limited human resources (García‐Quevedo et al., 2020; Rizos et al., 2016).

2.3. Hypothesis Development
Leadership has been identified as a crucial aspect for achieving successful innovation (Akbari et al., 2020; Alblooshi et al., 2021), which can also impact the circular economy. Managerial knowledge about the circular economy plays a significant role, followed by top management commitment and customer awareness. However, this situation primarily occurs in larger companies, while in smaller companies, the impact of leadership, commitment, and customer awareness tends to be less significant (Moktadir et al., 2018). Moktadir et al. (2020) also found that leadership and top management commitment are key factors in the implementation of the circular economy in the supply chain. Leadership factors influence individual behavior within organizations (Dani & Gandhi, 2022; Haddoud et al., 2021). Additionally, leadership will also impact the environment because leadership is responsible for achieving environmental innovation (Haddoud et al., 2021).
Factors such as innovation, skills and competencies, and culture are influential in the implementation of circular economy practices and sustainable practices (Camana et al., 2021; Govindan & Hasanagic, 2018; Kujala et al., 2022). Although research on these factors exists, further analysis is needed to understand the impact of these organizational factors on circular economy practices.
Leadership plays a crucial role in achieving competitive advantage through enhancing organizational innovation capabilities, particularly in developing countries (Gui et al., 2022). The context of innovation capabilities achieved through leadership roles influences the creation of a positive culture and supports the implementation and management of new strategies within organizations (Lam et al., 2021; Lei et al., 2020).
Leadership in organizations influences job satisfaction and employee productivity, which directly enhances employees' innovation capabilities and creates new business processes (Kozioł-Nadolna, 2020; Riyanto et al., 2021). This leadership role is crucial in stimulating employees' intellectual capabilities, developing appropriate conditions, strategies, and resources for mastering new skills, facilitating access to knowledge bases and expertise, and encouraging knowledge sharing (Hanifah et al., 2022; Kozioł-Nadolna, 2020; Thuan, 2020).
Furthermore, management innovation capabilities play a role in enhancing productivity (AlTaweel & Al-Hawary, 2021). Innovations generated within organizational management include business models, services, processes, products, technology, and human capital. In the context of the circular economy, innovation is crucial for its implementation. The circular economy involves closed-loop supply chain innovations that maximize value creation throughout the product lifecycle, allowing waste to be used as an alternative resource within the supply chain ecosystem, improving profitability, and implementing environmentally friendly practices with low carbon emissions (Adami & Schiavon, 2021; Burke et al., 2023; Dey, Malesios, De, et al., 2022; Hazen et al., 2021). Thus, this innovation aims to achieve and maintain a sustainable competitive advantage in a dynamic business environment.
The role of leadership is crucial in shaping organizational culture. Organizational culture, which encompasses the values and beliefs held by employees, affects organizational efficiency and the ability to adopt new practices and innovations (Lam et al., 2021; Lei et al., 2020). Organizational culture forms the foundation of communication, understanding, and meaning within the work context, impacting strategy and the implementation of change (Kaur Bagga et al., 2023; Yue et al., 2021).
The established organizational culture provides a strong rationale for companies to implement innovation and sustainable practices. In addition to this culture, other attributes that enable organizations to adopt sustainability-driven innovations, such as the circular economy, include employee skills and competencies (Ceptureanu et al., 2020; Karra Sillaman & de Colle, 2024; Obeidat et al., 2023). Employee skills and competencies are strategic resources for achieving business productivity and sustainable competitive advantage (Hernita et al., 2021). Human resources within a company are crucial for creating, adapting, and disseminating environmentally friendly practices in business organizations. Skills and competencies within an organization are vital for developing internal capabilities that support the optimization of resources and processes (Ceptureanu et al., 2020; Moreira & Rodrigues, 2023). Skill gaps are more pronounced in developing countries due to limited policies and government strategies for workforce training (Adepoju & Aigbavboa, 2021; Singh Dubey et al., 2022). The adoption and diffusion of circular economy practices are influenced by the technical skills of employees and entrepreneurs (Chowdhury et al., 2022; Gusmerotti et al., 2019b).
Company performance is typically measured by financial indicators, but organizations are now beginning to incorporate social and environmental factors into their measurements (Alkaraan et al., 2022; Diez-Cañamero et al., 2020). For Circular Economy (CE) implementation to yield positive impacts, it must be linked to sustainable outcomes (Walker et al., 2022). Various benefits, such as increased business efficiency and a positive image, encourage SMEs to adopt circular economy practices (Chowdhury et al., 2022; Dey, Malesios, Chowdhury, et al., 2022; Moreira & Rodrigues, 2023; Mura et al., 2020). However, the relationship between circular economy practices and financial and environmental performance is not yet fully understood (Arruda et al., 2021b; Chowdhury et al., 2022; Walker et al., 2022). Further studies are needed to explore how the circular economy affects sustainability, especially for SMEs that tend to be cautious about risks and have limited resources.
The literature review reveals several gaps that need to be addressed to gain a deeper understanding of the factors influencing the implementation of Circular Economy practices and their impact on sustainability. Although Govindan & Hasanagic (2018) mention the influence of internal and external factors, most research focuses primarily on external factors. To complement this, future research should examine the role of managerial competencies and internal factors such as leadership, organizational culture, innovation, and skills and competencies. Additionally, empirical evidence is needed to highlight how these factors support the implementation of circular economy practices. Research should also explore the elements that contribute to successful implementation.
Based on the literature perspective described above, we formulate the following hypotheses:
· H1: Leadership practices have an impact on innovation capabilities in Indonesian SMEs.
· H2: Leadership practices have an impact on organizational culture in Indonesian SMEs.
· H3: Innovation has an impact on employee skills and competencies in Indonesian SMEs.
· H4: Leadership practices have an impact on the implementation of the circular economy.
· H5: Employee skills and competencies will have a significant impact on the implementation of the circular economy in Indonesian SMEs.
· H6: Culture has an impact on the adoption of circular economy practices in Indonesian SMEs.
· H7: Circular economy implementation have an impact on the sustainable performance of Indonesian SMEs.
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Figure 1. Hypotheses Framework

3. Method
This research investigates how internal organizational factors affect the implementation of the circular economy  and the attainment of sustainable business performance. The study employs a survey to test and validate the conceptual model presented in Figure 1. Similar survey methods have been used in prior research to explore circular economy implementation, its impact on productivity and organizational performance, and the factors influencing the adoption of these practices from the viewpoints of managers and employees.
3.1. Sample Selection
In this study, we targeted various sectors in Indonesia whose business activities contribute to environmental degradation and pollution. We adhered to the definition of MSMEs provided by the Ministry of Cooperatives and SMEs, which categorizes micro-enterprises with assets up to IDR 50 million and turnover up to IDR 300 million, small businesses with assets ranging from IDR 50 million to IDR 500 million and turnover from IDR 300 million to IDR 2.5 billion, and medium-sized businesses with assets exceeding IDR 500 million up to IDR 10 billion and turnover from IDR 2.5 billion to IDR 50 billion. The survey included participants who met the following criteria: (1) employed in MSMEs; (2) possess at least two to five years of experience with the same organization; (3) hold a full-time/permanent position within the business operations team; (4) have knowledge of circular economy practices and sustainable business performance; (5) work for an organization that has implemented circular economy practices. The goal was to gather responses from individuals with direct knowledge and the ability to provide valuable insights for the analysis.

3.2. Research Instrument 
The data collection tool for this study was a research survey, designed based on constructs derived from the hypotheses, with proxies for each construct sourced from existing research literature. Surveys are a cost-effective method for gathering information and analyzing it with statistical techniques to explore relationships between variables. The questionnaire was crafted through an extensive literature review to identify the necessary constructs and scales for hypothesis development and testing. It gathered information on organizational leadership, culture, innovative mindset, skills, and competencies within the workforce, focusing on the adoption and implementation of circular economy (CE) practices and the sustainable performance of SMEs. The proxies were evaluated using a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree).
The survey was initially pre-tested with five academics and an online workshop was conducted with 25 SME employees in Indonesia. Based on feedback from the pilot, the survey was revised by the research team. The pilot workshop aimed to:
1. Identify a specific set of proxies for measuring prevalent circular economy practices in Indonesian SMEs.
2. Ensure that the statements representing each proxy were clear and easy to interpret.
3. Evaluate whether the respondent and business sector inclusion criteria were appropriate and relevant.
4. Confirm that the statements measuring performance accurately reflected economic, social, and environmental aspects of SME performance, in line with academic literature in operations and supply chain management, green supply chain management, and circular economy.


3.3. Data collection
This study employed purposive sampling, focusing on employees with direct knowledge of circular economy practices within their organizations, following methodologies used in previous research on circular economy and technology adoption. Data collection was carried out via an online survey, adhering to inclusion criteria in Indonesia from January 2024 to February 2024. 
The targeted SMEs were selected from the Business Chamber database in Indonesia, particularly from the Jabodetabek area. The structured questionnaire, based on recommendations from Wolf et al. (2013) and Sideridis et al. (2014), was administered to 325 SME employees in Indonesia. Out of 386 targeted SMEs, 362 responses were received. After screening, 345 responses were deemed complete, with 20 outliers excluded, resulting in 325 valid responses for analysis and model validation using SEM. Data were collected anonymously and prepared for analysis without missing values. The sample demographics indicated a diverse sector distribution, with most companies operating outside the oil and gas sector. A majority of SMEs had turnovers exceeding IDR 500 million, and many participants held supervisory positions, providing valuable insights into internal operations and inter-departmental dynamics.

3.4. Data Analysis 
After collecting the data, it was exported to Excel. The researcher then converted the data from text to numerical format to enable the transfer from Excel to SPSS for analysis. All statistical analyses were conducted using the professional version of the SEM and IBM/SPSS Statistics software package, Version 22 (IBM Corp., 2013), to test the null hypotheses. SPSS was used to handle missing data; any records with missing values were excluded, and the remaining data sets were analyzed.
Data analysis was performed on the scaled instrument items using the scores obtained for each item, which provided information about Leadership, Innovation, Organizational Culture, Competencies and Skills, Circular Economy Implementation, and Sustainable Performance. According to Garson (2012), goodness-of-fit tests in SEM “assess whether the pattern of variances and covariances in the data matches the structural (path) model proposed by the researcher” (p. 17, L. N. 701 of 4668). SEM also enables the simultaneous analysis of multiple independent and dependent variables (Buhi et al., 2007; Schreiber, Stage, King, Nora, & Barlow, 2006). A two-step SEM modeling approach was used. In the first step, confirmatory factor analysis was applied to evaluate the measurement model and ensure that the items and variables were appropriately aligned. Buhi et al. (2007) indicate that this step aims to test the relationships between the constructs in the model. In the second step, the structural model was estimated and analyzed to understand the relationships between endogenous and exogenous variables.  
The two-step analysis evaluated the hypothesized relationships within the model to determine whether there was a good fit between the proposed model of latent variables and indicators and the observed data. Model fit was assessed using chi-square and several approximate fit indices, including the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and Root Mean Square Error of Approximation (RMSEA). An exploratory approach was employed to refine the model if necessary. A good fit according to chi-square criteria is indicated by a value close to zero and a p-value greater than 0.05, suggesting minimal difference between the expected covariance matrices and the observed data (Holtzman & Vezzu, 2011).
In this study, multiple indices were used to evaluate the model fit, focusing on the direction and significance of the pathways. The acceptable fit criteria for the indices were: CFI ≥ .90, TLI ≥ .90, and RMSEA < .06 to .08 with a confidence interval.

4. Results
Structural Equation Modeling (SEM) was used as the statistical technique to examine theoretical connections and the direction of significant relationships among constructs in the proposed model. The study aimed to assess the direct impact of circular economy implementation on sustainable company performance, considering the influences of Leadership, Innovation, Organizational Culture, and Competencies and Skills. Additionally, the direct effect of circular economy implementation on sustainable performance was analyzed using AMOS Graphics.

Factor loadings for all observable data were estimated, followed by exploratory factor analysis with modification indices to further investigate relationships among variables based on the theoretical framework. The model’s goodness of fit was evaluated using the chi-square test and several approximate fit indices to determine if the model was acceptable or a reasonable representation of the observed data.

Descriptive statistics were computed for both the characteristic and demographic data, as well as responses to survey scales. The results are presented starting with a descriptive analysis of the participants, followed by statistics on the observed variables. The report then addresses the research questions and hypothesis testing, along with a description of the measurement and structural models.

4.1. Description of Participants

The researcher used a random sampling procedure to select participants involved in circular economy activities in Indonesia, focusing particularly on the non-oil and gas sector. Out of 385 invitations sent, responses were received from employees and managers of SMEs. Some respondents did not complete the entire questionnaire and were excluded from the analysis. After cleaning the data, 325 participants' responses were deemed complete and suitable for analysis. This sample size was sufficient for conducting a robust SEM analysis to test and fit the model. Demographic information for the remaining 325 participants, including their business sector, turnover, and frequency of managing staff, is presented in Table 1.






Table 1. Description of Participants
	Sector
	Number of Sample

	Agricultural Products
	38

	Food & Beverages
	28

	Furniture
	62

	Handicrafts
	79

	Garments
	55

	Leather Products & Fashion Accessories
	26

	Household Utensils
	25

	Machinery Components
	12

	Total
	325



	
Omzet (Indonesia Rupiah)
	
Number of Sample

	Less than or equal to 300.000.000
	77

	Between 300.000.001 to 500.000.000
	65

	Between 500.000.001 to 1.000.000.000
	88

	Between 1.000.000.001 to 2.500.000.000
	37

	Between 2.500.000.001 to 5.000.000.000
	27

	Between 5.000.000.001 to 10.000.000.000
	18

	Between 10.000.000.001 to 30.000.000.000
	11

	Between 30.000.000.001 to 50.000.000.000
	2



	Frequency of Managing
Staff
	
   Number of Sample

	Always
	 108

	Most of the Time
	 100

	About Half the Time
	 59

	Sometimes
	 45

	Never
	 13



4.2. Reliability and Validity
Construct reliability pertains to the internal consistency of multiple items used to measure a construct, evaluating how consistently all measures reflect the same underlying concept (Hair et al., 2010). We assessed composite reliability to ensure consistency among multiple items. The composite reliability values for all variables ranged from 0.73 to 0.92, indicating sufficient reliability and surpassing the threshold recommended by Nunnally (1978).

Convergent validity refers to the extent to which items within a specific construct are correlated (Byrne, 2016; Hair et al., 2010). We tested convergent validity using SEM by checking if the item loadings for each construct were statistically significant (Bagozzi, Yi, & Phillips, 1991; Hair et al., 2010). All item loadings were significant at p<.001 for their respective constructs. Additionally, following Fornell and Larcker (1981) and Hair et al. (2010), we evaluated the average variance extracted (AVE) to ensure that standardized estimates of the items exceeded the recommended threshold (AVE > .50). The AVE values for the six constructs ranged from .54 to .78, demonstrating convergent validity, meaning items within a construct share a substantial amount of variance.

We also assessed discriminant validity, which measures the extent to which a construct is distinct from other constructs (Hair et al., 2010). Using Fornell and Larcker’s (1981) approach, we found that the squared correlations between any pairs of constructs did not exceed their respective AVE values, indicating that the constructs are distinct from one another and supporting discriminant validity. Table 16 summarizes the reliability and validity assessments for all constructs.

Furthermore, we examined non-multicollinearity among the independent variables. High intercorrelations above .80 can indicate multicollinearity issues, which could threaten the study’s results (Hair et al., 2010). However, all correlations between independent variables were well below this threshold, ranging from .23 to .52. We also reviewed variance inflation factors (VIF), which ranged from 1.057 to 1.370, below the threshold of 5 (Hair et al., 2010). These findings suggest that there is no significant multicollinearity among the predictor variables.

Table 2. Cronbach’s alpha valued of the constructs.
	Constructs
	α
	AVE
	C.R

	Leadership
	.88
	.65
	.88

	Innovation

	.80
	.58
	.81

	Organization Culture

	.91
	.69
	.88

	Comptencies and Skills

	.89
	.65
	.91

	Circular Economy Implementation

	.95
	.78
	.95

	Sustanaibility Performance

	.75
	.55
	.78


		Source : Author Computation

Following the recommendations of Weiber and Mühlhaus (2014), we assessed the goodness of fit for our model by examining several recommended indices (RMSEA, SRMR, TLI, IFI, CFI, and RNI) and comparing the obtained values to their respective thresholds. These thresholds vary based on factors such as deviations from multivariate normality, sample size, and model complexity. Table 17 provides a summary of the goodness of fit results. Overall, the values indicate that the model fits the data reasonably well. We assessed multivariate normality using Mardia’s normalized coefficient, which was 12.02. According to Byrne (2016), a coefficient of 5.0 or less suggests multivariate normality; therefore, our data did not meet this assumption.

Table 3. Assessment of goodness-of-fit statistics
	Indication of Fix
	Threshold
	Score Valuea

	Comparative Fit Index (CFI)
Incremental Index of Fit (IFI)
Relative Non-Centrality Index (RNI)
Tucker-Lewis Index (TLI)
Standardized Root Mean Square Residual (SRMR)
Root Mean Square Error of Approximation (RMSEA)
	≥ .90
≥ .90
≥ .90
≥ .90
≤ .08
≤ .06
	.951
.960
.950
.960
.060
.042


To address the issue of multivariate non-normal data, we employed bootstrap procedures, which are recommended when the assumption of multivariate normality is not met. Bootstrap methods provide robust and more accurate evaluations of significance levels for standard errors and parameter estimates (Byrne, 2016).

As outlined by Byrne (2016), the bootstrap procedure was conducted in two stages. First, we applied the Bollen-Stine bootstrap, which yielded a p-value of .279, indicating a good fit of our model to the data. After confirming the model's fit, we performed bootstrap with 1,000 iterations to test the stability of the p-values for the parameter estimates. Nevitt and Hancock (2001) suggest that 1,000 iterations are adequate for achieving high accuracy in parameter estimates, p-values, and confidence intervals.

4.3. Hypothesis test results

In this study, various types of SMEs were considered, and the use of industry as a control variable was examined. However, after analysis, this variable did not show a significant relationship with the constructs, exhibiting only minor changes in its standardized regression weight (0.002 or less). Therefore, the final model presented does not include control variables for simplicity. All items in the constructs had coefficients above 0.7, which is deemed acceptable for this study (Queiroz & Wamba, 2019).
The analysis underscores the importance of leadership, which has a significant positive effect on innovation (path coefficient = 0.917, p-value ≤ 0.001) and culture (path coefficient = 0.875, p-value ≤ 0.001). Innovation, in turn, positively impacts skills and competencies (path coefficient = 0.890, p-value ≤ 0.001), supporting hypotheses H1 through H3. Competencies and skills have a significant positive influence on circular economy practices (path coefficient = 0.515, p-value ≤ 0.01), supporting H4, while culture also affects circular economy practices (path coefficient = 0.787, p-value ≤ 0.001), supporting H5. Moreover, skills and competencies impact circular economy practices (path coefficient = 0.411, p-value ≤ 0.001), supporting of H6. Additionally, leadership has a direct effect on circular economy implementation. Circular economy practices have a significant positive impact on sustainable performance (path coefficient = 0.903, p-value ≤ 0.001), supporting H7. A summary of the hypotheses tested and the corresponding results is presented in Table 4.









     Table 4. Hypothesis Results
	ID
	Hypothesis
	Path Coeficient
	Conclussion

	H1

	Leadership practices have an impact on innovation capabilities in Indonesian SMEs.
	0.917***
	Supported

	H2

	Leadership practices have an impact on organizational culture in Indonesian SMEs.
	0.875***
	Supported

	H3

	Innovation has an impact on employee skills and competencies in Indonesian SMEs.
	0.890***
	Supported

	H4

	Leadership practices have an impact on the implementation of the circular economy.
	0.515***
	Supported

	H5
	Employee skills and competencies will have a significant impact on the implementation of the circular economy in Indonesian SMEs
	0.787***
	Supported

	H6
	Culture has an impact on the adoption of circular economy in Indonesian SMEs.
	0.411***
	Supported

	H7
	Circular economy implementation have an impact on the sustainable performance of Indonesian SMEs.
	0.903***
	Supported


    Source: Author Computation

5. Discussion
The empirical findings described above answer the research question by revealing the relationship between internal organizational factors—such as leadership, innovation, culture, skills, and competencies—and circular economy (CE) implementation and sustainable business performance. 
The results indicate that the characteristics and strategies of leadership applied in SMEs have a positive and significant impact on innovation and culture, while innovation positively affects employees' skills and competencies. Previous research, both theoretical and practical, underscores that organizational leadership plays a crucial role in driving the organization's ability to adopt innovative practices. This success largely depends on the managerial knowledge, skills, and understanding of innovation, as well as its impact on business productivity and employee performance, and how well innovation aligns with the organization's business goals and priorities. An innovative mindset developed within the organization as a result of leadership practices in SMEs will have a positive and significant impact on CE practices, aiming to enhance operational efficiency through lean management and achieve resource efficiency through continuous innovation. Organizational culture development is also influenced by leadership, which relies on the level of employee involvement in strategic decision-making processes, as well as the interaction and collaboration between management and employees in explaining the impact of strategic initiatives on business performance and employee productivity. 
According to the organizational socialization framework, leadership and communication from senior management help build a collaborative organizational culture and a conducive work environment, ultimately enhancing employees' understanding and acceptance of strategic initiatives. This also improves job satisfaction by providing clarity about their roles and reducing concerns related to restructuring business models. Based on Rogers' diffusion theory and Hall's attention-based adoption model, leadership in an organization is key to providing knowledge, clarity, and relevance regarding strategic initiatives, as well as addressing concerns from recipients (i.e., employees who may be affected by innovations and strategic changes). CE practices in SMEs will lead to strategic changes aligned with the organization's business priorities, combining lean management and continuous innovation, along with innovative initiatives and practices directed by senior management. This theoretical framework helps explain our findings on the impact of leadership on innovation, culture, skills, and competencies. 
The findings of this study also reveal that CE practices significantly enhance the sustainable performance of SMEs. Our data analysis supports recommendations from previous theoretical and empirical studies, indicating that CE practices—such as reducing, reusing, and recycling—positively contribute to the sustainable performance of business organizations. This suggests that through lean management, continuous process innovation, and resource optimization, SMEs can improve their economic performance by lowering operational costs and minimizing negative environmental impacts.

6. Conclusion and Implications 
6.1. Theoritical Implication
This study highlights the gap in empirical research regarding the role of internal organizational factors in adopting circular economy (CE) practices in developing countries, despite management literature demonstrating CE's potential to create business value through process efficiency and achieving sustainability goals. The study develops a robust theoretical model that examines the relationships between organizational factors such as leadership, innovation, culture, skills, and human resource competencies, CE practices, and sustainable performance of SMEs in Indonesia. 
Empirical findings reveal that organizational culture, skills, and innovation influence CE practices such as environmentally friendly design, reuse, recycling, and reduction, which are driven by senior management strategies. The study also enhances understanding of CE adoption in response to climate change, emphasizing the importance of internal organizational capabilities in updating and transforming business operation goals to achieve sustainable performance. This theoretical model consolidates internal organizational capabilities, CE practices, and business sustainability performance as interconnected concepts to enhance economic performance and responsiveness to future environmental and social challenges.


6.2. Managerial Implication
By providing empirical insights into the relationship between organizational factors that influence circular economy (CE) practices in SMEs and their significant impact on sustainable business performance, this study can assist policymakers, SME managers, and senior leaders in developing strategies to engage the entire organization in managing and adopting CE philosophies. Existing literature on CE highlights the importance of organizational leadership, senior management commitment to shaping organizational culture, and an innovative mindset for adopting CE practices. However, there is a lack of understanding and strategies needed for effective implementation in SMEs (Govindan & Hasanagic, 2018).

6.3. Findings Implication
Our research findings have significant practical implications. For government policy makers, it is crucial to develop frameworks and orientation plans that support the understanding and implementation of Circular Economy (CE) practices in SMEs. This includes fostering the development of skills and competencies required to manage organizational change towards sustainability. Strong leadership from senior management plays a critical role, as it greatly influences the organization's capacity to effectively adopt CE practices. To facilitate this, frameworks should encompass training, access to information, and guidance, potentially through partnerships with higher education institutions, as well as adopting a hub-and-spoke strategy for the strategic definition and implementation of CE practices.
Managers, on the other hand, need to establish mechanisms that promote knowledge sharing and collaboration among employees regarding CE practices. This involves employing knowledge management strategies and digital platforms to store and disseminate information, alongside fostering a collaborative and adaptive work culture. Such efforts will enhance the organization’s capability to innovate within its business processes.
At the local business community level, SMEs should form CE working groups to facilitate mutual learning and knowledge sharing. These groups will bolster collaboration among SMEs, accelerate the adoption of sustainable practices, and strengthen partnerships with higher education institutions to support research and evidence-based strategy development.
Furthermore, it is essential for government bodies, SME managers, and higher education institutions to collaborate in creating digital decision-support systems. These systems will aid in the evaluation, implementation, and planning of sustainable practices more effectively, providing a knowledge base for policies that foster sustainability and innovation in the SME sector.

6.4. Conclusion and Recommendation
This study addresses the growing interest in implementing Circular Economy (CE) in SMEs to achieve sustainable development goals, such as responsible material consumption and reducing environmental and social impacts. While much of the literature has reviewed the positive effects of CE practices on sustainable business performance, this study highlights the lack of empirical evidence on how internal organizational factors in SMEs influence CE adoption and the achievement of sustainable business performance. In response, the study develops a theoretical model demonstrating that senior leadership and an organizational culture supporting innovation and collaboration are key to effectively adopting CE. The study recommends including new constructs and proxies to enrich the model, such as digital readiness, market pressures, government regulations, and human resource management strategies, to better understand the impact of CE adoption on sustainable business performance. Future research is expected to test this model more broadly and deepen the understanding of the interactions between organizational factors and CE adoption across different industries and geographical contexts.
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