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Indonesia’s recycling sector. A quantitative approach was employed, using data
collected from 129 recycling firms across various regions in Indonesia through a
structured online questionnaire. Structural equation modeling—partial least squares
(SEM-PLS) was applied using SmartPLS software to test the proposed
relationships. The results demonstrate that company capabilities significantly
mediate the relationship between green innovation and CSR initiatives, indicating
that green innovation alone is insufficient without adequate organizational
capabilities. These findings highlight the importance of long-term commitment and
strategic coordination in addressing the short-term costs and operational challenges
of sustainability implementation in developing industries. This study contributes to
the literature by emphasizing the strategic management of natural resources as a
key driver of green innovation amid the global climate crisis. By integrating
company capabilities, environmental initiatives, and green innovation, the research
offers novel insights into sustainability practices in the recycling sector of
developing countries. The study provides practical implications for managers and
policymakers by underscoring company capabilities as a central mechanism for
creating sustainable value, supporting circular economy development, and
advancing ESG-oriented strategies.
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1. Introduction

In the current era, businesses are required not only to innovate in operations, finance, competitiveness, and
products but also to address their environmental impact. Environmental concerns have become a central focus
in the global economic discourse on sustainability. The triple bottom line idea emphasizes development that
satisfies present needs without jeopardizing the capacity of future generations to fulfill their own demands [1],
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[2]. In response, many manufacturing firms have adopted environmentally friendly practices. Individuals'
attitudes and knowledge about environmental safety influence their contributions to sustainability [3]. CSR
programs reflect companies’ commitment to social welfare and sustainable development [4], [5]. Beyond CSR,
green innovation is recognized as a strategic capability for achieving long-term sustainability through
innovations in products, processes, and management [6], [7]. Recycling plays a vital role in reducing resource
consumption and environmental impact [8].

Stakeholder theory posits that corporations are obligated to fulfill the expectations of diverse entities, including
consumers, employees, communities, and the environment [9]. In Indonesia's recycling sector, CSR signifies a
company's competencies [ 10]. Integrating sustainability principles and green innovation strengthens stakeholder
relations and enhances competitiveness [11], ultimately improving firm performance [12]. At the 40th UNESCO
General Conference in 2019, Indonesia reaffirmed its commitment to green innovation. According to the
Ministry of Industry and the Indonesian Recycling Association [13], the recycling sector processes 2.54 million
tons of waste annually and generates 3 million jobs. Nonetheless, according to the National Waste Management
Information System [14], Indonesia produces almost 33 million tons of trash per year, with 40.06% remaining
unregulated. This underscores the substantial, persistent obstacles to efficient national waste management and
corporate social responsibility implementation.

This study aims to examine the role of CA as a mediator in the interaction between GI and CSR within
Indonesia's recycling sector. Eco-friendly business practices have been thoroughly examined across multiple
industries, including firms listed on the Pakistan Stock Exchange [15], manufacturing companies in Pakistan
[16], [17], manufacturing firms in Ecuador [18], and companies involved in Indonesia’s CSR Rating Program
listed on the Indonesia Stock Exchange [19]. Additional studies have focused on Indonesian SMEs [20] and
service firms in the Maldives and Morocco [21]. However, most of these studies emphasize the impact of eco-
friendly practices on the company’s ability, CSR, and green innovation, with limited attention to the social
dimension. In order to fill the gaps in the literature and provide a more comprehensive analysis of sustainability,
this study focuses on Indonesia's recycling sector.

The theoretical foundations and hypothesis development are examined in greater depth in the following section.
Thereafter, the procedures for data collection and the research methodology are outlined. The study then
presents its key findings along with a comprehensive analysis of the subject. The last section examines the
study's limits, explores its theoretical and practical consequences, and delineates avenues for further research.

2. Literature review and hypotheses development

Stakeholder theory posits that businesses are obligated to fulfill the wants and expectations of diverse
stakeholders, including customers, employees, communities, and the environment [9]. In the context of this
study, CSR represents a tangible expression of a company’s accountability to its stakeholders, particularly
within Indonesia’s recycling industry [10]. By integrating green innovation and sustainability principles,
companies not only foster harmonious stakeholder relationships but also strengthen their Company’s Ability
[11]. Ultimately, this dynamic positively impacts firm performance, as satisfied stakeholders and a well-
preserved environment support business continuity and the sustainable, effective attainment of corporate
objectives [12]. Companies must take into account the interests of all stakeholders in all decision-making
processes, including the application of corporate social responsibility (CSR), according to stakeholder theory.
Company competencies are essential in bridging the relationship between CSR and green innovation in the
context of the global climate catastrophe. Strong capabilities enable companies to respond more effectively to
stakeholder demands, thereby fostering the development of sustainable green innovations and delivering added
value to all stakeholders [22], [23].

The ability of a business to incorporate social, economic, and environmental factors into its green innovation
assessment is known as “‘green innovation” [24]. Its key indicators include environmental performance through
efforts to minimize resource consumption and maximize renewable resource use [16], [25], economic
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performance assessed by profit growth, market share, and customer base expansion [26], [27], and social
performance reflecting contributions to community well-being, employee welfare, and safe working conditions
[28]. CSR is an ethical commitment to green innovation, environmental sustainability, and social welfare [29],
[1], encompassing initiatives focused on eco-friendly practices, social safety, and product safety. CSR involves
product and process innovations aimed at energy conservation and eco-friendly design [30]. The ability of the
business to attain better performance through initiatives such as cost leadership, differentiation, or market focus
is known as the company's ability [31].

According to recent studies, CSR implementation has a positive impact on GI [20], [32]. In addition to
supporting long-term economic growth, the adoption of sustainable practices—such as efficient resource
management, emission reduction, and waste minimization—is essential to corporate social responsibility [16],
[33]. Moreover, firm performance can be further enhanced through the adoption of competitive strategies,
including cost leadership, product differentiation, and innovation, which are essential for addressing
increasingly complex competitive challenges in dynamic markets [34], [20]. These strategies not only open new
market opportunities but also strengthen corporate reputation and brand image [20], [35]. Additionally, they
contribute significantly to improving financial outcomes and overall competitiveness in both domestic and
global arenas [36], [37]. Therefore, integrating CSR with effective competitive strategies is crucial for
companies looking to achieve sustainable growth and keep a competitive advantage in the quickly evolving
business climate of today [38], [39].

Green innovation benefits from corporate social responsibility [40], [41]. This is because CSR promotes waste
minimization, resource efficiency, and the adoption of environmentally friendly technologies that can reduce
operating costs and enhance business performance [42], [43]. However, the direct impact of CSR on green
innovation may not reach its full potential without the mediating role of the company’s ability [44], [45]. This
capability enables firms to leverage the company’s ability gained from green innovation into added value within
competitive markets [44], [46]. Through this capability, companies can integrate CSR to enhance cost efficiency
in order to improve profitability and market share [47], [48]. Therefore, the company's skills moderate the
interaction between CSR and green innovation, increasing the efforts' beneficial effects on overall economic
performance [49], [42].

The theoretical justification for using stakeholder theory in this mediation model lies in the perspective that
companies should consider the interests of various stakeholders in their strategic decision-making. Corporate
capabilities act as a mediator in this situation, allowing businesses to better address stakeholder expectations
and enhance the connection between innovative success and corporate social responsibility. Thus, corporate
capabilities play a crucial role in bridging and enhancing the influence of CSR on organizational outcomes [9],
[50]. Based on these insights, this study proposes the following hypothesis:

H1_CSR has a positive effect on the CA

H2 The CA has a positive effect on GI.

H3 CSR has a positive effect on GI

H4 CSR has a positive effect on GI through the CA.

3. Research method

This study uses a quantitative methodology to examine how CA mediates the link between GI and CSR. To
support and improve the research findings, two control variables—ESD and SP—are also included. The research
framework is depicted in Figure 4.

This study focuses on the recycling industry in Indonesia, specifically targeting companies that manage waste
bank systems and process waste materials such as plastic, paper, textiles, and wood into value-added products,
including furniture, organic fertilizers, and handicrafts. The selection of this industry is motivated by the limited
research available on the recycling sector. Furthermore, this industry actively promotes sustainability and is
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increasingly recognized as a viable alternative solution to environmental challenges, demonstrating strong
potential for future development in Indonesia [51], with the research data details as follows.

For this study, 241 recycling businesses in different parts of Indonesia were given questionnaires. 53.5% of
them were completed, with 129 surveys being returned. A more thorough grasp of the histories of the
respondents and the characteristics of the businesses participating in this study was then possible thanks to
additional analysis of the data that had been gathered. The corporate characteristics shown in Figure 1, the
respondents' regional distribution in Figure 2, and the respondents' demographic characteristics in Figure 3 were
taken into consideration while further analysing the gathered data. This analysis offers a more thorough
comprehension of the backgrounds of the respondents as well as the characteristics of the participating
companies.

B Type M Recycling type M Business experience

Figure 1. Characteristics of the corporate

Figure 1 presents the types of recycling activities and the business experience of the respondents. Plastic
recycling is the most dominant activity, reported by 46.5% of companies, followed by domestic waste (14%),
paper and organic waste (each 9.3%), used cooking oil (7%), textiles (7%), and smaller proportions for glass,
electronics, and wood (each 2.3%). Regarding business experience, the majority of companies have been
operating for less than 3 years (44.2%), followed by those with 3—6 years (25.6%), 7-9 years (23.3%), and more
than 10 years (7%).
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Figure 2. Geographical scope of data distribution

Figure 2 shows that the majority of respondents come from regions with high levels of economic activity and
population density, while other areas exhibit a more limited data distribution. The highest number of respondents
was from D.I. Yogyakarta, with 29 individuals (22.5%), followed by DKI Jakarta (16.3%), Central Java
(15.5%), and West Java.
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Figure 3. Characteristic of the respondents
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Figure 3 shows that of the 129 people who completed the survey, 63 were business owners, while the remaining
66 were managers. The majority of participants were male (62.8% of respondents), while females accounted for
37.2% of respondents. The majority of respondents (60.5%) held a bachelor's degree, followed by high school
graduates (23.3%), master's degree holders (14%), and junior high school graduates (2.3%). This suggests that
most respondents occupy strategic positions and possess relatively high educational backgrounds, enabling them
to actively engage in management and decision-making within their organizations.

An online survey employing a structured electronic questionnaire (Google Form) was used to gather data for
this study. Company representatives were contacted using contact details obtained from official websites and
social media platforms. A five-point Likert scale was used to measure all variables, aiming to evaluate the
relationships among predefined constructs. This study involves independent, dependent, mediating, and control
variables. The measurement indicators were carefully refined to ensure reliable responses and minimize bias,
with a detailed description provided in Table 1.

Table 1. Definition of variables

Variable Independent Indicator
Corporate social responsibility (CSR) environmental Engagement in environmental preservation
concern reflects a company’s strategic commitment and efforts

supports the achievement of sustainable performance. [15] Allocates investments to benefit future

generations

Implements programs to minimize its negative
impact on the natural environment

Long-term sustainability orientation

Contributes financially to charities

Contributes to the well-being of society

Commits to protecting consumers beyond the
minimum legal standards

Accessible and honest information

Ensuring customer satisfaction is a top

priority.
Variable Mediator
Company’s ability (CA): A company’s ability to The resulting value
outperform other companies in the same industry or Rareness

market. This is achieved by leveraging the company’s

unique characteristics and resources. [52], [53]-[55] Imperfectionally non-imitable

Product differentiation

R&D capabilities
Managerial capabilities
Variable Dependent
Green innovation (GI) stresses resource efficiency and Recycled materials

aims to reduce adverse environmental effects by
developing eco-friendly technology, processes, or
products. [18], [30] Use of resources

Green production system

Product recycling
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Variable Independent

Indicator

Variable Control

Environmental sustainable development (ESD) corporate
efforts in managing natural resources responsibly reflect a
commitment to environmental stewardship and sustainable
development. [17]

Handled or stored toxic waste responsibly.

Eco-friendly processes and products

Mitigation of environmental impacts resulting
from production processes

Sustainable performance (SP): The level of achievement
or outcomes attained, considering economic, social, and
environmental aspects in performance evaluation. [20],
(28]

ROA

Profit growth

Sales growth

Market share growth

Improved relationship with the community
and stakeholders

Enhance the living quality of the local
community

Improved work safety

Improved compliance with environmental
standards

Reducing the amount of hazardous chemicals
generated

Reduction of energy consumption

This study uses descriptive analysis to examine the characteristics of recycling businesses and the profiles of

respondents. The collected data were analyzed using the SEM-PLS approach via SmartPLS software to evaluate

and interpret the mediating role of the company’s ability in the relationship between CSR and GI.

4. Results and discussion

Since SmartPLS is recommended for models with mediating factors, small sample sizes, and multi-component
constructs, it is utilized for data analysis. Furthermore, SmartPLS provides validation tests, including

discriminant validity and convergence tests that are not available in SPSS [56]. Table 2 displays the descriptive

data. Since none of the values fall below the lower bound of 2, the skewness and kurtosis scores suggest that

the data have a normal distribution [56].

Table 2. Descriptive statistics

Standard

Variable Obs Mean Min Max . Kurtosis Skewness
Deviation
CA 129 0.000 -2.142 1.250 1.000 -1.062 -0.250
CSR 129 0.000 -2.734 0.743 1.000 -0.008 -1.148
ESD 129 0.000 -3.198 0.728 1.000 1.862 -1.584
GI 129 0.000 -2.818 0.834 1.000 -0.031 -1.031
SP 129 0.000 -2.903 1.417 1.000 0.368 -0.607

Table 2 presents descriptive statistics for five variables, each with 129 observations. All variables are normalized
(mean = 0, standard deviation = 1). Minimum values vary, such as ESD at -3.198 and SP at -2.903, while the
highest maximum is found in SP (1.417). All variables show negative skewness, with the lowest in ESD (-
1.584). ESD has the highest kurtosis (1.862), while CA has the lowest (-1.062).
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The preliminary investigation with SmartPLS applied an algorithmic method to evaluate factor loadings,
validity, and reliability, as depicted in Figure 4. All constructs in this investigation met the validity criteria stated
by [56], as illustrated in Table 3. All measurement items demonstrated satisfactory factor loadings, with no
notable cross-loadings detected. All constructs demonstrated discriminant and convergent validity values
surpassing the specified standards, with discriminant validity exceeding 0.70 and convergent validity exceeding
0.50. Moreover, all constructs satisfied the established reliability criteria [56], exhibiting composite reliability
ratings over 0.70. Table 3 summarizes the findings of the validity and reliability assessments for each construct.

Figure 4. Algorithm for Structural Model 1
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Table 3. Construct reliability and validity
Variable Cronbach's Alpha tho A Composite reliability AVE
CA 0.861 0.879 0.893 0.583
CSR 0.942 0.954 0.951 0.688
ESD 0.766 0.821 0.861 0.676
Gl 0.797 0.816 0.869 0.625
SP 0.907 0.934 0.923 0.549

According to Table 4, all variables have Cronbach's alpha values over 0.7, signifying strong dependability. The
composite reliability ratings are elevated, ranging from 0.861 to 0.951, indicating that the internal consistency
of the instruments is preserved. The AVE for all variables is above 0.5, except for sustainable performance
(0.549), indicating adequate convergent validity. The rho A values range from 0.816 to 0.954, further
strengthening the construct reliability in this study.
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Table 4. R-square

Variable R-square R-square adjusted
Company’s Ability (CA) 0.529 0.525
Green Innovation (GI) 0.618 0.606

Table 4 shows the R-squared value for CA is 0.529 and for Gl is 0.618. This means that 52.9% of the variability
in CA and 61.8% in GI can be explained by the research model. The adjusted R-square values are 0.525 for CA
and 0.606 for GI, indicating that the model has been adjusted for the number of predictors. These values suggest
that the model has a good predictive power for both variables.

Table 5. F-square

Variable CA Gl
Company’s Ability (CA) 0.065
Corporate Social Responsibility (CSR) 1.121 0.105
Environmental Sustainable Development (ESD) 0.212
Sustainable Performance (SP) 0.016

Table 5 shows that CSR has the largest influence on CA, with a value of 1.121, while its effect on GI is 0.105.
ESD has an effect of 0.212 on GI, and SP has a very small effect on GI, which is 0.016. Meanwhile, CA itself
has an influence of 0.065 on GI. These data indicate that CSR is the main predictor of CA, while ESD is more
dominant for GI.

Table 6. Construct cross-validated redundancy

Variable Q?
Company’s Ability (CA) 0.275
Green Innovation (GI) 0.370

Table 6 shows that the Q? value for CA is 0.275 and for GI is 0.370. Q? values above 0 indicate that the model
has good predictive relevance for these variables. Specifically, the value of 0.275 for CA and 0.370 for GI
indicates that the model’s predictive quality is in the moderate to strong category, suggesting that the model is
suitable for predicting the variables in this study.

Table 7. Model fit

Fit Summary Saturated Model Estimated Model
SRMR 0.126 0.132
Chi-Square 3328.394 3363.380

Table 7 shows that the SRMR value for the saturated model is 0.126 and for the estimated model is 0.132. An
SRMR value closer to 0 indicates a better model fit, although values above 0.1 can still be acceptable in some
studies. The chi-square value is 3328.394 for the saturated model and 3363.380 for the estimated model, where
a lower value indicates a better-fitting model. Overall, the model demonstrates an adequate fit.

Table 8. Fornell-Larcker criterion

Variable CA CSR ESD GI SP
Company’s Ability (CA) 0.764
Corporate Social Responsibility (CSR) 0.727  0.830
Environmental Sustainable Development (ESD) 0.603 0.674 0.822
Green Innovation (GI) 0.651 0.704 0.705 0.791
Sustainable Performance (SP) 0.766  0.731 0.672  0.587 0.741

26



HSD Vol. 8, No. 1, 2026, pp.17- 34

Table 8 above presents the correlation values among variables: CA, CSR, ESD, GI, and SP. The highest
correlation is between CA and SP at 0.766, indicating a strong relationship. The diagonal values, such as 0.764
(CA), 0.830 (CSR), 0.822 (ESD), 0.791 (GI), and 0.741 (SP), reflect the construct reliability of each variable.

Table 9. Heterotrait-monotrait ratio (HTMT)

Variable CA CSR ESD GI SP
Company’s Ability (CA)
Corporate Social Responsibility (CSR) 0.765
Environmental Sustainable Development (ESD) 0.671 0.744
Green Innovation (GI) 0.734 0.782 0.859
Sustainable Performance (SP) 0.834 0.761 0.736 0.623

Table 9 shows the relationships among the main research variables: CA, CSR, ESD, GI, and SP. The highest

correlation is between CA and SP at 0.834, indicating a
and ESD is also high at 0.859. Meanwhile, CSR has a

very strong relationship. The correlation between GI
correlation of 0.765 with CA and 0.744 with ESD,

indicating significant interconnections among these variables in supporting SP.

Bootstrapping in the second structural model is used to test the significance and stability of parameter estimates

such as path coefficients, outer weights, and R? values

. This technique involves repeatedly resampling the

original data with replacement—typically thousands of times—to calculate confidence intervals and standard
errors without assuming normal data distribution [57], [58]. The results of bootstrapping in the second structural

model can be seen in Figure 5 and Table 10.
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Figure 5. Bootstrapping in the second structural model
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Table 10. Direct effects and indirect effects

Direct Effects Original Sample T Statistics P Values Information

H1 CSR ->CA 0.727 2421 0.000%*** Accepted

H2 CA ->GI 0.264 2.101 0.036** Accepted

H3 CSR > GI 0.334 3.642 0.000%*:* Accepted
Control Variable

ESD -> GI 0.413 6.160 0.000*** Accepted

SP) > GI -0.138 1.111 0.267 Rejected
Indirect Effects

H4 CSR ->CA ->GI 0.192 2.032 0.043** Accepted

Note: ***sig<0,01, **sig<0,05, *sig<0,1

5. Structural model

This study employed 2,000 resamples and the bootstrapping technique provided by SmartPLS to examine the
proposed relationships within the research model. Bootstrapping was chosen because it offers more accurate
parameter significance estimates, particularly in path analysis with relatively small sample sizes [59]. This
approach is also considered effective for identifying both direct and indirect effects within structural models.
The findings support hypothesis HI by showing that CSR significantly affects CA (coefficient = 0.727, p =
0.000***) (Figure 5 and Table 10). Furthermore, H2 is bolstered by the substantial positive influence of CA on
GI (coefficient = 0.264, p = 0.036**). H3 is additionally corroborated by the significant positive impact of CSR
on GI (coefficient = 0.334, p = 0.001***), ESD significantly influences GI, whereas SP, a control variable,
exerts no significant effect on GI.

Hypothesis H4 is corroborated by the positive and statistically significant impact of CSR on GI (coefficient =
0.727, p = 0.000***). Furthermore, through the CA, CSR indirectly influences GI, as illustrated in Table 10 and
Figure 5. Although the direct effect on Gl is relatively smaller than the indirect effect, the indirect effect through
the CA is significant (coefficient = 0.192, p = 0.043*%*). This signifies the existence of partial mediation in the
association between GI and CSR. These findings underscore the significance of CA in advancing corporate
sustainability. A comprehensive summary of these relationships is presented in Table 10.

6. Discussion

This study underscores the intricate challenges encountered by the recycling sector in attaining green innovation,
especially within the Indonesian framework [60]. It also investigates the intermediary function of organizational
capabilities in the correlation between corporate social responsibility and green innovation [60]. CSR
initiatives—whether oriented toward customers, communities, or the environment—tend to have a more
pronounced direct impact on green innovation. However, their influence on other CSR dimensions remains
limited unless integrated with green innovation [60].

CSR is essential for optimizing the efficient and ethical use of corporate resources, particularly in driving the
achievement of more optimal CSR outcomes [61], [62]. The implementation of CSR not only supports
ecosystem preservation but also strengthens social relationships with surrounding communities [63], [62].
Furthermore, a company’s capability to excel demonstrates a significant positive relationship with CSR
implementation and directly contributes to improved green innovation [64], [65]. However, the mediating role
of this capability remains limited, indicating that CSR implementation in supporting Green Innovation is still in
its early stages [66], [67]. Therefore, better strategic alignment and increased investment are necessary to
optimize the long-term benefits of CSR implementation [68], [69].

A company's capability is a vital strategic asset that profoundly influences all facets of GI and serves as an
effective intermediary in the connection between GI and CSR [70]. This capability enables companies to
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optimally leverage their resources and competencies, thereby creating sustainable added value that distinguishes
them from competitors [70]. In the context of the recycling industry, companies that successfully integrate CSR
with green process innovation are better positioned to maintain their company’s ability [71]. Therefore, it is
crucial for recycling companies to translate CSR into unique business strategies that are difficult for competitors
to imitate [72], [49]. Strategies such as green innovation, process efficiency, and product differentiation can be
key to overcoming market challenges while supporting the company’s capability goals [73]. Thus, the
company’s Ability is not only a source of business strength but also a primary driver in achieving green
innovation [70].

Overall, this study emphasizes that sustainability in the recycling industry is not solely driven by corporate
social responsibility (CSR), but rather by an integrated approach combining CSR, company capabilities, and
Green Innovation [74]. This sustainability also encompasses interconnected aspects of CSR, green innovation,
and competitiveness [75], [76]. In the context of Indonesia, although some recycling companies show potential,
many remain in the early stages and face economic disparities across regions [77], [78]. Therefore, future
research should consider more mature industries and explore how regional disparities influence the adoption
and sustainability of CSR practices [79], [80]. Further studies are also expected to identify factors influencing
CSR implementation and to examine effective strategies to enhance competitiveness in markets increasingly
oriented toward green innovation [81], [82].

7. Conclusions

According to this study, green innovation is significantly and positively influenced by CSR. Moreover, the
connection between green innovation and corporate social responsibility is mediated by the company's
capabilities. The research underscores that a company's ability is a vital strategic asset that enables firms to
utilize their resources and capabilities to foster green innovation. To maintain competitiveness in a progressively
dynamic market, recycling firms must adopt strategies that integrate green innovation, operational efficiency,
and product differentiation.

This study advocates for future research to investigate the influence of digital technologies and the circular
economy on improving sustainable performance. Additionally, further investigation is needed on how to adapt
strategies effectively to address climate change and stricter environmental regulations. By doing so, companies
can optimally contribute to sustainable development while simultaneously strengthening their competitive
position.

The theoretical contribution of this mediation model resides in its elucidation of how corporate capabilities can
enhance the relationship between CSR and green innovation, especially in the context of the global climate
crisis. This model extends the understanding of stakeholder theory by identifying company capabilities as a
significant mediating factor in the process of implementing CSR to drive environmentally friendly innovation.
This study presents a novel viewpoint on the significance of cultivating internal organizational capabilities as
essential for improving the efficacy of CSR strategies in advancing sustainable green innovation.
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