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 This study examines the impact of Green Product Innovation and 

Cleaner Production Technology on Business Sustainability and 

Competitive Advantage in the beauty industry in West Java. As 

environmental concerns and consumer demand for sustainable 

products grow, companies are increasingly adopting eco-friendly 

practices to enhance both their operational sustainability and market 

position. Using a quantitative research approach, data were collected 

from 160 beauty firms and analyzed through Structural Equation 

Modeling-Partial Least Squares (SEM-PLS). The findings reveal that 

Green Product Innovation and Cleaner Production Technology 

positively influence Business Sustainability, which in turn significantly 

enhances Competitive Advantage. These results underscore the 

strategic importance of integrating sustainability practices, 

highlighting their dual role in promoting environmental responsibility 

and providing a competitive edge. This study contributes to the 

literature on sustainability in the beauty industry and offers practical 

insights for industry practitioners aiming to achieve long-term success 

in a competitive and eco-conscious market. 
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1. INTRODUCTION 

The beauty industry is increasingly 

aligning with sustainability principles, driven 

by consumer demand for eco-friendly 

products and the need to minimize 

environmental impact. A significant trend in 

green product innovation is the use of 

nanotechnology in cosmetics, enabling the 

transformation of plant and animal by-

products into high-value beauty products. 

This approach enhances the delivery efficacy 

and safety of bioactive compounds, aligning 

with global sustainability goals [1]. Edible 

cosmetics, utilizing food co-products and by-

products, represent another innovative 

branch aiming to advance sustainability while 

respecting ecological boundaries, though 

challenges remain in consumer acceptance 

and regulatory standards [2]. Increased 

environmental awareness, particularly 

among younger generations, is driving 

demand for green cosmetics, prompting the 
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industry to adopt green cosmetic principles 

perceived as beneficial for health and the 

environment [3]. Additionally, eco-friendly 

trends and ESG factors are influencing 

product development and production 

methods, with demand for natural 

ingredients, renewable materials, and 

recyclable packaging leading to the launch of 

eco-friendly product lines and sustainable 

production practices [4]. Despite the 

integration of circular economy principles 

being in its early stages and limited academic 

research, growing interest in clean 

development and sustainable practices 

presents significant opportunities for future 

innovation [5]. 

Green product innovation in the 

beauty industry is a strategic approach that 

aligns with environmental sustainability 

goals while meeting consumer demands for 

eco-friendly products. The use of plant and 

animal by-products in cosmetics, enhanced by 

nanotechnology, is gaining traction as 

nanocarrier systems improve the stability and 

bioavailability of bioactive compounds, 

offering a high-tech solution to sustainable 

beauty product development [1]. 

Additionally, bio-based oleochemicals 

derived from renewable sources are replacing 

petrochemical components, further 

promoting the green cosmetics movement [6]. 

Strategic green marketing, combined with 

eco-innovation, significantly influences the 

development of sustainable beauty products 

by addressing environmental challenges and 

boosting consumer confidence in green 

products [7]. Eco-innovation in packaging, 

driven by technological and organizational 

capabilities, plays a critical role in reducing 

waste and enhancing brand reputation [8]. 

Moreover, green product design minimizes 

environmental impact throughout a product's 

lifecycle, from sourcing to disposal, making it 

essential for addressing climate change and 

resource depletion [9]. Implementing green 

product design requires understanding the 

strengths and limitations of various support 

tools and methods, enabling designers to 

create products that meet environmental, 

societal, and economic needs [9]. 

Cleaner production technology is a 

crucial component of sustainable practices in 

the beauty industry, offering a pathway to 

reduce waste, lower emissions, and conserve 

energy throughout the manufacturing cycle. 

Cleaner production strategies focus on 

optimizing resource use and minimizing 

waste, with innovations such as 

nanotechnology enabling the efficient 

extraction and utilization of bioactive 

compounds from plant and animal by-

products, thereby reducing waste and 

enhancing product efficacy [1]. In other 

sectors, such as aluminum processing, 

practices like measuring fuel usage and 

reusing waste by-products have 

demonstrated significant improvements in 

production efficiency [10]. Economically, 

cleaner production can lead to substantial cost 

savings; for instance, a study highlighted a 

notable reduction in external failure costs, 

including warranty expenses, through the 

adoption of cleaner production measures [11]. 

These strategies have proven to be both cost-

effective and result-oriented, giving 

organizations a competitive edge [12]. 

Additionally, as regulatory requirements 

become more stringent, cleaner production 

technologies enable companies to comply 

with environmental standards while 

promoting sustainable practices [11], [13]. By 

adopting such technologies, beauty 

companies can position themselves as leaders 

in sustainability, appeal to eco-conscious 

consumers, and differentiate themselves in 

the market [1]. 

Integrating green product innovation 

and cleaner production technologies in the 

beauty industry enhances business 

sustainability and competitive advantage. 

Sustainable practices balance economic 

performance with environmental and social 

responsibility, reducing environmental 

impact, improving brand perception, and 

ensuring regulatory compliance. 

Sustainability-oriented innovation and 

cleaner production foster customer loyalty 

and market share by acting as key 

differentiators. Transparency and ethical 

engagement build long-term brand loyalty 
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[14], while green marketing improves 

efficiency, attracts sustainability-conscious 

consumers, and boosts profitability [15]. 

Green Competitive Advantage (GCA) 

emphasizes green innovation and 

environmental awareness to enhance 

organizational performance [16], and 

sustainable innovation strategies improve 

market competitiveness [17], [18]. Sustainable 

Competitive Advantage (SCA) leverages 

human resources and adaptability for both 

short-term revenue growth and long-term 

product benefits [18]. This study aims to 

explore the impact of green product 

innovation and cleaner production 

technology on business sustainability and 

competitive advantage in the beauty industry 

in West Java. 

 

2. LITERATURE REVIEW 

2.1 Green Product Innovation 

Green product innovation in 

the beauty industry integrates 

sustainable practices and 

materials to minimize 

environmental impact while 

meeting consumer demand for 

eco-friendly products. This 

approach emphasizes the use of 

sustainably sourced ingredients 

and non-toxic formulations, 

which not only reduce 

environmental impact but also 

appeal to health-conscious 

consumers [9], [19]. Adopting 

sustainable ingredients enhances 

brand image and fosters 

consumer trust, leading to 

improved brand loyalty [20]. 

Additionally, utilizing 

biodegradable packaging 

reduces waste and 

environmental footprint, 

aligning with consumer 

expectations for sustainable 

solutions and serving as a 

market differentiator [9], [19]. 

Green innovation also ensures 

compliance with increasingly 

stringent environmental 

regulations, enabling companies 

to differentiate themselves in the 

competitive beauty market, 

command premium prices, and 

gain a competitive edge [21], 

[22]. 

2.2 Cleaner Production Technology 

Cleaner production 

technology in the beauty 

industry integrates 

environmental considerations 

into production processes to 

enhance sustainability and 

efficiency. This approach 

reduces environmental impacts 

while improving efficiency and 

profitability, as evidenced by 

studies showing reduced 

external failure costs and 

improved product quality 

through environmentally 

friendly materials [11]. 

Implementing cleaner 

production practices 

significantly enhances 

environmental performance and 

economic competitiveness in the 

beauty industry [12]. Key factors 

for successful adoption include 

stakeholder engagement, 

efficient resource management, 

and strong top management 

commitment, alongside practices 

such as fuel usage measurement, 

process efficiency 

improvements, and waste reuse 

[10]. However, challenges like 

high initial investment costs, 

particularly for small and 

medium enterprises, remain 

significant barriers. 

Disseminating cleaner 

production knowledge and 

highlighting its social, 

environmental, and economic 

benefits are essential to 

overcoming these challenges and 

promoting broader adoption 

[13], [23]. 
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2.3 Business Sustainability 

Business sustainability in the 

beauty industry involves 

adopting eco-friendly practices, 

reducing environmental impact, 

and engaging in socially 

responsible activities to meet 

consumer demands and build 

long-term brand equity. 

Sustainable practices enhance 

brand loyalty by fostering trust 

through transparency, 

authenticity, and ethical 

engagement, creating deeper 

consumer connections [24]. 

Leveraging sustainability 

differentiates the beauty 

industry in a socially conscious 

market, attracting customers 

who value ethical and 

environmentally friendly 

products [14], [25]. Integrating 

sustainability into operations 

boosts efficiency, reduces costs, 

and improves product quality by 

optimizing processes and 

balancing consumer needs with 

market demands [26]. These 

efforts also help businesses 

adapt to regulatory changes, 

reducing risks linked to 

environmental and social 

responsibilities [27], [28]. 

Addressing waste management 

challenges, such as packaging 

and microbeads, initiatives like 

the "Waste Down Kindness Up" 

campaign highlight the 

industry's commitment to 

reducing its environmental 

footprint [29]. Circular economy 

principles and waste reduction 

strategies further enhance 

sustainability and appeal to 

environmentally conscious 

consumers [28]. 

2.4 Competitive Advantage 

Sustainability-oriented 

practices have become a 

significant source of competitive 

advantage in the beauty 

industry, aligning with growing 

consumer demand for 

environmentally responsible 

products. Sustainability drives 

innovation, enabling firms to 

develop new products, access 

new markets, and enhance 

customer loyalty [30]. Proactive 

environmental strategies, such as 

cleaner production, positively 

contribute to competitive 

advantage [30]. Effective 

strategic management practices, 

including sustainability 

initiatives, are essential for 

achieving competitive 

advantage and overall business 

success, particularly in social and 

environmental dimensions [31]. 

Factors influencing competitive 

advantage include quality, 

delivery, flexibility, and cost, 

with sustainability playing a 

pivotal role in these areas [18], 

[30], [32]. Additionally, 

intangible resources and 

capabilities, such as innovation 

and sustainability, are critical for 

building unique core 

competencies that create long-

term competitive advantages 

[33]. 

2.5 Theoretical Framework and 

Hypotheses Development 

This study integrates 

Resource-Based View (RBV) and 

stakeholder theory to explain the 

relationship between green 

product innovation, cleaner 

production technology, business 

sustainability, and competitive 

advantage. The Resource-Based 

View (RBV) posits that a firm’s 

resources and capabilities, such 

as green product innovation and 

cleaner production technology, 

can serve as unique competitive 

assets that contribute to 

sustainability and competitive 
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positioning [34]. Stakeholder 

theory emphasizes the need for 

businesses to consider the 

interests of various stakeholders, 

including consumers, 

employees, regulators, and the 

environment, as a means of 

achieving sustainable growth 

and market acceptance [35]. 

 
Figure 1. Conceptual Framework 

 

3. METHODS 

3.1 Research Design 

This study employs a quantitative 

research design to examine the relationships 

between green product innovation, cleaner 

production technology, business 

sustainability, and competitive advantage, 

using a cross-sectional survey method to 

gather data from beauty companies in West 

Java. This approach facilitates data collection 

from a large sample, allowing for statistical 

analysis and generalization of findings across 

the industry. The study aims to test 

predefined hypotheses using Structural 

Equation Modeling-Partial Least Squares 

(SEM-PLS 3), an approach well-suited for 

analyzing complex relationships between 

multiple constructs. The population for this 

study consists of beauty industry firms 

operating in West Java, with a sample of 160 

firms selected through purposive sampling, 

targeting those adopting or in the process of 

adopting green product innovation and 

cleaner production technology. This sample 

size aligns with SEM-PLS requirements for 

achieving reliable results [36]. 

3.2 Data Collection 

Data were collected through a 

structured questionnaire distributed to 

managers or representatives of each 

participating firm. The questionnaire was 

designed to capture respondents' perceptions 

of green product innovation, cleaner 

production technology, business 

sustainability, and competitive advantage. To 

ensure clarity and comprehensibility, the 

questionnaire was pretested with a small 
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group of respondents, and minor revisions 

were made based on their feedback. 

3.3 Data Analysis 

Data analysis was conducted using 

Structural Equation Modeling-Partial Least 

Squares (SEM-PLS 3), a multivariate 

technique suitable for examining complex 

relationships between latent variables, chosen 

for its capability to handle small-to-moderate 

sample sizes and to analyze models with both 

reflective and formative constructs. The 

analysis followed several key steps: first, 

descriptive statistics, including means and 

standard deviations, were calculated to 

summarize data and provide an overview of 

respondents' perceptions. Next, the 

measurement model was assessed for 

reliability and validity through Cronbach’s 

alpha and composite reliability scores for 

internal consistency, while Average Variance 

Extracted (AVE) tested convergent validity; 

discriminant validity was checked using the 

Fornell-Larcker criterion. Following this, the 

validated measurement model allowed the 

structural model assessment to test 

hypotheses, with path coefficients calculated 

to examine relationships between green 

product innovation, cleaner production 

technology, business sustainability, and 

competitive advantage; significance was 

evaluated via bootstrapping with 5,000 

subsamples. Hypothesis testing employed a 

0.05 significance level to determine 

hypothesis support or rejection, with results 

interpreted for their practical and theoretical 

implications for the beauty industry. Finally, 

model fit assessment utilized indices such as 

Standardized Root Mean Square Residual 

(SRMR) and Normed Fit Index (NFI) to 

evaluate the model's overall fit, with SRMR 

values below 0.08 indicating good fit quality 

in SEM-PLS. 

 

4. RESULTS AND DISCUSSION 

4.1 Demographic Profile of the 

Sample 

This study collected data from 160 

respondents representing beauty firms in 

West Java, focusing on variables such as 

company size, age, type of products offered, 

and respondents' roles within the company. 

Company size, classified by employee count, 

revealed that 42.5% were small enterprises (1-

50 employees), 32.5% were medium 

enterprises (51-200 employees), and 25% were 

large enterprises (201+ employees), with 

SMEs comprising 75% of the sample, 

indicating strong SME representation. 

Company age distribution showed that firms 

operating for 6-10 years constituted 34.4%, 

followed by 1-5 years at 28.1%, highlighting a 

mix of relatively established and newer 

companies. Regarding product types, 

skincare products were predominant (41.3%), 

followed by cosmetics (27.5%) and haircare 

(21.3%), with other beauty products (10%) 

representing a smaller segment. The roles of 

respondents were primarily middle 

management (41.9%), with top management 

at 30%, technical staff at 18.8%, and other roles 

at 9.3%, illustrating that most respondents 

had a significant role in decision-making and 

operational strategies related to sustainability 

practices. 

4.2 Measurement Model 

Assessment 

The measurement model assessment 

evaluates the reliability and validity of the 

constructs used in this study: Green Product 

Innovation, Cleaner Production Technology, 

Business Sustainability, and Competitive 

Advantage. This assessment involves 

examining the factor loadings, Cronbach’s 

alpha, composite reliability, and average 

variance extracted (AVE) for each construct. 

All constructs meet the recommended 

thresholds for reliability and validity, 

confirming the robustness of the 

measurement model. 

Table 1. Measurement Model Assessment 
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Variable Code 
Loading 

Factor 

Cronbach’s 

Alpha 

Composite 

Reliability 

Average Variant 

Extracted 

Green Product 

Innovation 

GPI.1 0.893 

0.907 0.941 0.843 GPI.2 0.942 

GPI.3 0.919 

Cleaner Production 

Technology 

CPT.1 0.754 

0.875 0.915 0.730 
CPT.2 0.842 

CPT.3 0.901 

CPT.4 0.912 

Business Sustainability 

BST.1 0.752 

0.863 0.899 0.641 

BST.2 0.853 

BST.3 0.864 

BST.4 0.795 

BST.5 0.730 

Competitive 

Advantage 

CAV.1 0.869 

0.848 0.941 0.689 
CAV.2 0.857 

CAV.3 0.871 

CAV.4 0.711 

Source: Data Processing Results (2024) 

The factor loadings in this study 

demonstrate strong relationships between 

items and their respective constructs, as all 

loadings exceed the recommended 0.7 

threshold [36]. For Green Product Innovation, 

items GPI.1, GPI.2, and GPI.3 have loadings of 

0.893, 0.942, and 0.919, respectively, indicating 

high consistency. Cleaner Production 

Technology items CPT.1 to CPT.4 show 

loadings between 0.754 and 0.912, reflecting 

reliable item performance. Business 

Sustainability items BST.1 to BST.5 range from 

0.730 to 0.864, and Competitive Advantage 

items CAV.1 to CAV.4 range from 0.711 to 

0.871, both confirming strong construct 

representation. Reliability is confirmed with 

Cronbach’s alpha and composite reliability 

scores exceeding 0.7 for all constructs, 

signifying satisfactory internal consistency: 

Green Product Innovation has a Cronbach’s 

alpha of 0.907 and composite reliability of 

0.941, Cleaner Production Technology 0.875 

and 0.915, Business Sustainability 0.863 and 

0.899, and Competitive Advantage 0.848 and 

0.941. Convergent validity, assessed by 

Average Variance Extracted (AVE), shows all 

constructs meeting the 0.5 threshold [37], with 

AVE values of 0.843 for Green Product 

Innovation, 0.730 for Cleaner Production 

Technology, 0.641 for Business Sustainability, 

and 0.689 for Competitive Advantage. These 

results confirm that the constructs exhibit 

strong convergent validity, internal 

consistency, and represent the intended 

dimensions within the measurement model. 

4.3 Discriminant Validity 

Discriminant validity is a measure of 

the extent to which constructs in a model are 

distinct from one another, confirming that 

each construct captures a unique aspect of the 

data. In this study, discriminant validity is 

assessed using the Fornell-Larcker criterion, 

which requires that the square root of each 

construct’s Average Variance Extracted (AVE) 

be greater than its correlations with other 

constructs. Meeting this criterion indicates 

that constructs have stronger correlations 

with their own items than with items from 

other constructs, supporting the uniqueness 

of each construct. 

 

Table 2. Discriminant Validity 

 
Business 

Sustainability 

Cleaner 

Production 

Technology 

Competitive 

Advantage 

Green 

Product 

Innovation 
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Business Sustainability 0.801    

Cleaner Production Technology 0.754 0.855   

Competitive Advantage 0.701 0.697 0.830  

Green Product Innovation 0.691 0.838 0.609 0.818 

Source: Data Processing Results (2024) 

The discriminant validity of the 

constructs in this study is confirmed by the 

Fornell-Larcker criterion, as each construct's 

square root of AVE is greater than its 

correlations with other constructs. Business 

Sustainability has a square root of AVE of 

0.801, higher than its correlations with 

Cleaner Production Technology (0.754), 

Competitive Advantage (0.701), and Green 

Product Innovation (0.691), establishing its 

distinctiveness. Cleaner Production 

Technology, with a square root of AVE of 

0.855, exceeds its correlations with Business 

Sustainability (0.754), Competitive Advantage 

(0.697), and Green Product Innovation (0.838); 

despite a high correlation with Green Product 

Innovation, it remains distinct, meeting the 

discriminant validity criterion. Competitive 

Advantage’s square root of AVE is 0.830, 

surpassing its correlations with Business 

Sustainability (0.701), Cleaner Production 

Technology (0.697), and Green Product 

Innovation (0.609), affirming its uniqueness. 

Lastly, Green Product Innovation has a square 

root of AVE of 0.818, higher than its 

correlations with Business Sustainability 

(0.691), Cleaner Production Technology 

(0.838), and Competitive Advantage (0.609), 

further satisfying the Fornell-Larcker criterion 

and confirming discriminant validity across 

all constructs in the model. 
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Figure 2. Model Results 

Source: Data Processed by Researchers, 2024 

4.4 Model Fit Assessment 

The model fit assessment evaluates 

how well the proposed model aligns with the 

observed data. Several fit indices are used to 

assess the model, including the Standardized 

Root Mean Square Residual (SRMR), d_ULS, 

d_G, Chi-Square, and Normed Fit Index 

(NFI). These indices provide insights into the 

adequacy of the model in capturing the 

relationships among constructs. 

Table 3. Model Fit Results Test 
 Saturated Model Estimated Model 

SRMR 0.095 0.103 

d_ULS 1.232 1.434 

d_G 0.832 0.861 

Chi-Square 5060.385 517.000 

NFI 0.707 0.700 

Source: Process Data Analysis (2024) 

The fit of this model was assessed 

using various indices, with the Standardized 

Root Mean Square Residual (SRMR) 

indicating a moderate fit; the Saturated Model 

SRMR is 0.095, and the Estimated Model 

SRMR is 0.103, both within the acceptable 

range but slightly above the ideal threshold of 

0.08, suggesting that minor adjustments could 

enhance the model. Additional fit metrics, 

d_ULS (Unweighted Least Squares 

discrepancy) and d_G (Geodesic 

discrepancy), show relatively low values 

(Saturated Model d_ULS: 1.232, Estimated 

Model d_ULS: 1.434; Saturated Model d_G: 

0.832, Estimated Model d_G: 0.861), 

indicating an acceptable fit with the Estimated 

Model introducing slightly more discrepancy. 

The Chi-Square statistic, sensitive to sample 

size, presents a lower value for the Estimated 

Model (517.000) compared to the Saturated 

Model (5060.385), suggesting an improved fit 

in the Estimated Model that better represents 

the data. Lastly, the Normed Fit Index (NFI) 

values are around 0.7 (Saturated Model NFI: 

0.707, Estimated Model NFI: 0.700), which is 

acceptable for SEM-PLS models, though there 

remains room for improvement to achieve a 

closer fit. Overall, these results indicate that 

the model fits the observed data reasonably 

well, though refinements could enhance the fit 

further.  

Table 4. Coefficient Model 
 R Square Q2 

Business Sustainability 0.581 0.573 

Competitive Advantage 0.487 0.479 

Source: Data Processing Results (2024) 

The R² values in this study reflect the 

variance explained in each dependent 

variable by its predictors, with benchmarks of 

0.26, 0.50, and 0.75 indicating weak, moderate, 

and substantial explanatory power, 

respectively (Cohen, 1988). For Business 

Sustainability, an R² of 0.581 suggests that 

58.1% of its variance is explained by Green 

Product Innovation and Cleaner Production 

Technology, a moderately strong value 

indicating that these practices significantly 

enhance sustainability efforts. Competitive 

Advantage has an R² of 0.487, meaning 48.7% 

of its variance is accounted for by Business 

Sustainability, Green Product Innovation, and 

Cleaner Production Technology, suggesting a 

meaningful contribution to a firm’s 

competitive positioning, albeit with potential 
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influence from factors outside the model. The 

model’s predictive relevance, measured by Q² 

values, further supports these relationships. 

Business Sustainability has a Q² of 0.573, 

indicating large predictive relevance, 

reinforcing that eco-friendly innovations and 

production efficiency are essential for 

sustainable practices. Competitive 

Advantage, with a Q² of 0.479, also shows 

large predictive relevance, underscoring that 

sustainable strategies provide firms with a 

competitive edge, thus validating the 

importance of sustainability for market 

differentiation. 

4.9.8 Hypothesis Testing 

The hypothesis testing results provide 

insights into the relationships between 

Cleaner Production Technology, Green 

Product Innovation, Business Sustainability, 

and Competitive Advantage. Each hypothesis 

is evaluated based on the path coefficients 

(Original Sample), sample mean, standard 

deviation (STDEV), T-statistics, and P-values. 

A T-statistic greater than 1.96 and a P-value 

less than 0.05 indicate a statistically significant 

relationship. 

Table 5. Hypothesis Testing 

 Original 

Sample (O) 

Sample 

Mean (M) 

Standard 

Deviation 

(STDEV) 

T Statistics P Values 

Cleaner Production Technology -> 

Business Sustainability 
0.588 0.595 0.137 4.299 0.000 

Cleaner Production Technology -> 

Competitive Advantage 
0.625 0.627 0.114 5.481 0.000 

Green Product Innovation -> 

Business Sustainability 
0.498 0.493 0.152 3.304 0.000 

Green Product Innovation -> 

Competitive Advantage 
0.386 0.386 0.121 2.705 0.001 

Source: Process Data Analysis (2024) 

The hypothesis testing results 

confirm positive and significant relationships 

between Cleaner Production Technology, 

Green Product Innovation, Business 

Sustainability, and Competitive Advantage. 

For Cleaner Production Technology’s impact 

on Business Sustainability, the path coefficient 

is 0.588, with a T-statistic of 4.299 and a P-

value of 0.000, indicating a substantial 

positive effect, supporting the hypothesis that 

cleaner production practices enhance 

sustainability. Its influence on Competitive 

Advantage is even stronger, with a path 

coefficient of 0.625, T-statistic of 5.481, and P-

value of 0.000, suggesting that cleaner 

production not only boosts sustainability but 

also provides a competitive edge through 

improved efficiency and cost savings. 

Similarly, Green Product Innovation has a 

positive impact on Business Sustainability, 

shown by a path coefficient of 0.498, T-statistic 

of 3.304, and P-value of 0.000, supporting its 

role in enhancing sustainability efforts. 

Additionally, Green Product Innovation 

positively influences Competitive Advantage, 

with a path coefficient of 0.386, T-statistic of 

2.705, and P-value of 0.001, confirming its 

strategic value for market differentiation. 

Overall, the findings demonstrate that 

Cleaner Production Technology and Green 

Product Innovation significantly contribute to 

both Business Sustainability and Competitive 

Advantage, highlighting the importance of 

sustainable practices for firms aiming for 

operational efficiency and competitive 

strength. 

Discussion 

The findings of this study provide 

valuable insights into the relationships 

between Green Product Innovation, Cleaner 

Production Technology, Business 

Sustainability, and Competitive Advantage 

within the beauty industry in West Java. The 
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study’s results highlight the importance of 

adopting sustainable practices not only to 

enhance operational efficiency and 

environmental responsibility but also to gain 

a competitive edge in the market. Each 

hypothesis was supported, indicating that 

green product innovation and cleaner 

production technology significantly 

contribute to both business sustainability and 

competitive advantage. 

The Role of Green Product 

Innovation in Business Sustainability and 

Competitive Advantage 

The study confirms a positive and 

significant relationship between Green 

Product Innovation and both Business 

Sustainability (H3) and Competitive 

Advantage (H4). The path coefficient for 

Green Product Innovation’s impact on 

Business Sustainability (0.498) indicates that 

companies focusing on eco-friendly product 

design and packaging are more likely to 

achieve sustainable operations, aligning with 

prior research [38], [39] that highlights the role 

of green innovation in reducing 

environmental footprints and meeting 

consumer demand for environmentally 

responsible products. Similarly, the 

significant positive effect of Green Product 

Innovation on Competitive Advantage (path 

coefficient = 0.386) underscores its strategic 

importance in differentiating firms within the 

beauty industry. By aligning products with 

eco-conscious consumer preferences, 

companies can foster customer loyalty, 

enhance brand reputation, and establish a 

unique selling proposition, consistent with 

findings by [7], [40], which emphasize that 

green innovations attract and retain 

environmentally conscious customers, 

creating a distinct market advantage. 

The Impact of Cleaner Production 

Technology on Business Sustainability and 

Competitive Advantage 

Cleaner Production Technology 

demonstrates a strong positive impact on both 

Business Sustainability (H1) and Competitive 

Advantage (H2), with path coefficients of 

0.588 and 0.625, respectively. The positive 

relationship with Business Sustainability 

highlights the critical role of resource-efficient 

and waste-reducing production processes for 

firms aiming to operate sustainably, aligning 

with studies by [10], [41], which show that 

cleaner production not only reduces waste 

and emissions but also lowers production 

costs, contributing to long-term sustainability. 

Similarly, the significant impact on 

Competitive Advantage underscores the 

strategic value of cleaner production, as the 

path coefficient of 0.625 indicates its 

contribution to operational efficiency, 

regulatory compliance, and cost reductions, 

enhancing market positioning. This finding 

supports research by [12], [42], which 

suggests that firms implementing proactive 

environmental strategies tend to achieve 

better financial performance and stronger 

market positions. In the beauty industry, 

Cleaner Production Technology serves as a 

valuable asset for achieving both economic 

and environmental objectives. 

Practical Implications for the Beauty 

Industry in West Java 

The findings highlight key practical 

implications for beauty industry firms in West 

Java. Adopting Green Product Innovation and 

Cleaner Production Technology is essential 

for operating sustainably and meeting the 

growing consumer demand for eco-friendly 

products. Investments in sustainable 

ingredients, biodegradable packaging, and 

resource-efficient production technologies 

can enhance environmental performance and 

attract eco-conscious consumers. 

Additionally, the positive impact of these 

practices on Competitive Advantage 

underscores sustainability as a key market 

differentiator. Firms prioritizing green 

product innovation and cleaner production 

are well-positioned to gain a competitive edge 

by appealing to consumers who value 

environmental responsibility, translating into 

increased customer loyalty, enhanced brand 

reputation, and higher profitability. 

Moreover, the study emphasizes the 

mediating role of Business Sustainability in 
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strengthening competitive outcomes, 

suggesting that companies should view 

sustainability as a core strategic element 

rather than merely a regulatory or ethical 

obligation. By integrating product innovation 

with cleaner production into a comprehensive 

sustainability strategy, beauty firms can build 

resilience, comply with regulatory standards, 

and capture the growing market segment of 

ethical consumers. 

Limitations and Future Research 

Directions 

While this study offers valuable insights, 

several limitations should be acknowledged. 

The cross-sectional design restricts the ability 

to infer causality between variables; future 

studies could adopt a longitudinal approach 

to examine how changes in sustainable 

practices influence competitive advantage 

over time. Additionally, the reliance on self-

reported data may introduce response bias, 

suggesting the need for future research to 

incorporate objective measures of 

sustainability performance and competitive 

outcomes for validation. Furthermore, as the 

study focuses on the beauty industry in West 

Java, expanding to other regions and 

industries could help determine whether 

similar relationships exist. Comparative 

studies could offer insights into how regional 

and industry-specific factors shape the impact 

of sustainable practices on business outcomes. 

Finally, exploring additional mediators or 

moderators, such as government policy or 

consumer attitudes, could deepen the 

understanding of factors affecting the 

effectiveness of sustainable practices. 

 

5. CONCLUSION 

This study confirms that Green 

Product Innovation and Cleaner Production 

Technology are pivotal in enhancing Business 

Sustainability and Competitive Advantage in 

West Java’s beauty industry. These practices 

not only uphold environmental responsibility 

but also serve as strategic tools to strengthen 

market positioning. Green Product 

Innovation fosters Business Sustainability by 

enabling companies to offer eco-friendly 

products that align with consumer 

preferences, comply with regulations, and 

boost corporate reputation. Meanwhile, 

Cleaner Production Technology enhances 

operational efficiency, reduces waste, and 

cuts costs, leading to improved sustainability 

outcomes and a stronger competitive edge. 

Business Sustainability further acts as a 

bridge, linking green innovations and 

production practices to market success, 

highlighting the importance of integrating 

sustainability into strategic frameworks. By 

adopting a comprehensive approach that 

combines product innovation with 

production efficiency, firms can build 

resilience, enhance brand loyalty, and secure 

long-term profitability. These findings 

underline the need for continuous investment 

in sustainable practices, while encouraging 

future research to explore these dynamics 

across other industries and regions and to 

investigate additional factors influencing the 

effectiveness of sustainability initiatives. 
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