THE EFFECT OF GREEN PROCESS INNOVATION ON GREEN COMPETITIVE ADVANTAGE (CASE STUDY AT WIDYATAMA UNIVERSITY)







ABSTRACT
Higher education institutions, in facing competitive challenges, are required to align their with market needs. One key factor in gaining a competitive edge is the development of a green competitive advantage. Green innovation, which includes green product innovation and green process innovation, is one of the approaches that organizations can adopt to achieve this.This study aims to examine the effect of Green Process Innovation on Green Competitive Advantage at Widyatama University. A quantitative associative method was employed, with a sample of 157 respondents. Data were collected using a questionnaire, and the quality of the instrument was tested through validity and reliability assessments. The data were analyzed using descriptive statistics and simple linear regression analysis to test the hypothesis.The findings reveal that Green Process Innovation significantly influences Green Competitive Advantage, contributing 48.9%, while the remaining 51.1% is explained by other variables not examined in this study.
The study provides practical implications, suggesting that the implementation of green process innovation can serve as an important strategy for higher education institutions to enhance sustainable competitiveness. Furthermore, the results highlight the importance of environmentally friendly process efficiency as a key differentiating factor in competition. This research also contributes to higher education by offering insights for formulating sustainability-based strategic policies and encourages future studies to investigate other factors that may strengthen green competitive advantage.
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INTRODUCTION
Higher education institutions are organizations engaged in the field of education. Similar to other organizations, universities also face increasingly intense competition, which requires them to perform their functions in line with changing times and market demands. A key to success in navigating this competition lies in the development of a green competitive advantage, which can be achieved through the creation of innovative practices.
One of the most relevant approaches in this regard is green innovation. Green innovation refers to environmentally friendly product or process innovations that encompass both hardware and software, as well as technological advancements designed to support environmental management (Chen et al., 2006). In practice, green innovation consists of two main components: green product innovation and green process innovation. Importantly, green innovation is not only essential for large corporations but also plays a vital role in higher education institutions. Universities today strive to achieve academic excellence, produce graduates with international qualifications, and generate positive impacts on the economy, society, and the surrounding environment.
This study focuses specifically on green process innovation at Widyatama University. Green process innovation is defined as operational activities that consider energy efficiency, waste management, resource utilization, and ecological impacts within organizational processes (Chen & Chang, 2013). Prior studies indicate that green innovation not only reduces negative impacts on the environment but also strengthens competitive advantage (Chiou et al., 2011). For example, it enables product diversification and cost reduction, thereby enhancing competitiveness (Zameer et al., 2020). Research by Satwika & Dewi (2018), Tuna and Gurlek (2017), and Chen (2006) consistently shows that higher levels of green innovation positively affect competitive advantage.
Despite these findings, studies on the implementation of green process innovation in the context of higher education institutions in Indonesia remain limited. Universities not only function as centers of education but also act as agents of change with the capacity to deliver meaningful contributions to both the environment and society. For this reason, it is important to examine the extent to which green process innovation can enhance green competitive advantage in higher education, particularly at Widyatama University. The insights derived from this research may serve as a model for other higher education institutions.
This study aims to contribute theoretically by expanding the understanding of the relationship between green process innovation and green competitive advantage in the context of higher education. From a practical perspective, the findings are expected to provide strategic insights for university management in designing more effective sustainability policies. In addition, this study carries policy implications by encouraging the establishment of environmentally friendly standards and practices in higher education institutions, thereby supporting the achievement of the Sustainable Development Goals (SDGs).
LITERATURE REVIEW
Green Innovation
Green innovation refers to a set of innovations related to products, including technological advancements that contribute to energy savings, pollution prevention, waste recycling, environmentally friendly product design, or corporate environmental management (Chen, Lai, & Wen, 2006). Green innovation represents a form of environmental innovation greening that focuses on waste reduction, pollution prevention, and the application of environmental management systems aimed at reducing the negative impacts of operational processes on the environment (Hart & Dowell, 2013). It has become one of the most important strategic tools for achieving sustainable development in various industries, serving as a response to increasing environmental pressures (Sezen & Çankaya, 2013).
The application of green innovation consists of two components: green product innovation and green process innovation. Green product innovation refers to organizational efforts to develop new environmentally friendly products based on the principles of 3R (Reduce, Reuse, and Recycle) (Ar, 2012). In contrast, green process innovation focuses on organizational operational activities that consider energy efficiency, waste management, resource utilization, and ecological impacts in the production process (Chen & Chang, 2013).
Green innovation has been widely studied as a critical strategy for supporting organizational sustainability. Recent studies demonstrate that green innovation, whether in the form of product or process innovation, can enhance corporate performance across social, environmental, and financial dimensions. Research in Malaysia highlights that green process innovation (GPI) significantly contributes to business sustainability, particularly by strengthening social and financial performance (Shahzad et al., 2024). Similarly, a meta-analysis by Zhang et al. (2024) found that GPI exerts a stronger influence than green product innovation in improving environmental performance. This suggests that a focus on environmentally friendly processes may serve as an effective strategy in addressing both regulatory pressures and market expectations. Moreover, in the higher education context, green innovation plays a significant mediating role between green management and institutional sustainability, as shown in a study of private universities in Jakarta (Prasetyo & Nugroho, 2024).
Green Process Innovation
Green process innovation refers to operational activities in which organizations consider ecological impacts as well as important aspects such as waste management and resource efficiency in their production processes (Chen & Chang, 2013). Companies that implement green process innovation are able to minimize operational burdens, reduce fuel and electricity usage, and improve the efficiency of equipment utilization. By applying GPI, organizations can enhance long-term sustainability and strengthen overall performance. According to Chen & Chang (2013), green process innovation is achieved primarily through the application of environmentally friendly technologies.
GPI has emerged as a key strategic approach that not only reduces operational burdens but also increases efficiency and competitiveness. Recent studies reinforce this perspective, showing that GPI, through the use of environmentally friendly technologies, delivers stronger contributions than product innovation in improving corporate performance (Zhang et al., 2024). In addition, the implementation of GPI has been proven to enhance social and financial dimensions, providing not only environmental benefits but also sustainable green competitive advantage (Shahzad et al., 2024).
Green Competitive Advantage
Competitive advantage refers to a company’s strategy to innovate in ways that differentiate it from competitors and secure market share. Traditionally, competitive advantage is associated with low-cost structures, managerial capabilities, profitability, and first-mover benefits. It is often described as a niche position in which a company becomes more resilient than competitors by implementing environmental strategies that are difficult to imitate, thereby securing sustainable benefits (Nananth & Pillai, 2017).
According to Sellitto et al. (2020), facing business competition requires effective management strategies that not only improve performance but also foster green competitive advantage, which is based on value, quality, and product or service differentiation that competitors cannot easily replicate. Indicators of green competitive advantage include product differentiation, quality, appealing design, and the alignment of products with customer needs. Chen & Chang (2013) define green competitive advantage as a condition in which an organization, by implementing environmental management or green innovation strategies, occupies a position that competitors cannot replicate, thereby gaining sustainable benefits from successful environmental practices.
Green competitive advantage (GCA) is now recognized as a strategic factor in achieving global competitiveness. Beyond product differentiation and quality, GCA is strongly influenced by the effectiveness of organizations in implementing green innovation. Recent research emphasizes that, in the higher education context, green innovation can strengthen institutional sustainability and foster GCA, which is difficult for competitors to imitate (Prasetyo & Nugroho, 2024). This supports the argument that green innovation strategies are not only critical for industrial sectors but also highly relevant for educational institutions such as universities.

Research Methodology
The research approach employed in this study is quantitative. The objective of quantitative research is to predict, test theories and hypotheses, and demonstrate the relationships between variables (Yusuf, 2014). This study falls under the category of associative research. Associative research is conducted to examine the relationship between two or more variables in order to explain, predict, or control a phenomenon (Muslich & Iswati, 2009). Specifically, this research focuses on examining the relationship between variables, namely the effect of green process innovation on green competitive advantage.
The data used in this study are primary data, obtained by distributing questionnaires to lecturers at Widyatama University across various faculties. The study population consists of all lecturers at Widyatama University, totaling 256 individuals across six faculties and 22 study programs. The sampling technique employed is simple random sampling. The researcher determined a margin of error of 5%, which corresponds to a 95% level of accuracy. Using the Slovin formula, the minimum required sample size was calculated to be 157 respondents. Data were collected through questionnaires distributed via Google Forms. The responses were measured using a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
The independent variable in this study is Green Process Innovation (X), while the dependent variable is Green Competitive Advantage (Y). A validity test was conducted to determine whether the questionnaire items were valid. In addition to validity testing, reliability testing was also performed to ensure that the instrument produced consistent responses from participants. The data were analyzed using simple linear regression analysis to determine the extent to which the independent variable influences the dependent variable. According to Sugiyono (2014), simple linear regression analysis is based on the functional or causal relationship between one independent variable and one dependent variable.
	The form of a simple linear regression equation is set asY = a + bX

Description:
Y : Predicted value.
a : Constant or when the price of X = 0.
b : Regression Coefficient.
The Pearson correlation coefficient is employed to assess the presence of a linear relationship between the independent variable (X) and the dependent variable (Y). Its purpose is to confirm that a relationship exists between the impact of green process innovation and green competitive advantage. The formula for this calculation is as follows:
[image: ]
Description:
r = Correlation coefficient
n = Number of years calculated
X = Independent variable
Y = Dependent variable
According to (Sugiyono, 2022) to be able to provide an interpretation of the strength of the influence, the following guidelines are used:
Table 1
Guidelines for interpreting correlation coefficients
	    Interval Coefficient
	 Level of Relationship

	0,00 – 0,199
	Very low

	0,200 – 0,399
	Low

	0,400 – 0,599
	Moderate

	0,600 – 0,799
	Strong

	0,800 – 1,000
	Very strong


According to Ghozali (2016), the coefficient of determination (r²) primarily measures the extent to which the model can account for the variation in the dependent variable. A low r² value indicates that the independent variables have a limited ability to explain the variation in the dependent variable. The determination coefficient is more accurately assessed through the Adjusted R Square value.
A hypothesis is a presumption or assumption that must be validated through data or evidence gathered from research. Consequently, the formulation of the research problem is presented as a question. It is considered provisional because the responses are based solely on relevant theories rather than on empirical evidence obtained from data collection.
Determination of the partial critical area a = 5% (significant level)
critical area t> t (0.05, n – 2) and t < -t (0.05, n – 2)
The t test is used to test the hypothesis partially to show the effect of each independent variable individually on the dependent variable. The t test is a test of the regression coefficient of each independent variable on the dependent variable. By using a significance level of 5% and degree of freedom (df) for the influence test df = n-2, the t table value for the two-party test can be seen, then the calculated t value is determined using the following formula:
                                                                                                            t =          t =  𝑟√n – 2      df = n – 2

				          √1 − 𝑟2

1. If the probability significance number tcount < t table or t count > t table means H0 is rejected, thus Ha is accepted.
2. If t count < t table means H0 is accepted, thus Ha is rejected.



RESULTS AND DISCUSSION
Overview of respondents
	Primary data collection was conducted using a questionnaire. The distribution and collection of the questionnaires took place from October to December 2024 at Widyatama University, involving a sample of 157 respondents. The questionnaires were distributed through Google Forms, and all 157 questionnaires were successfully returned. Below is an overview of the general characteristics of the respondents based on gender, age, and faculty.
[bookmark: _Toc51224242]Table 1
Respondent data based on gender
	No
	Gender
	F
	%

	1
	Male
	88
	56

	2.
	Female
	69
	44

	Total
	157
	100%



[bookmark: _Toc51224243]Table 1 describes the gender of respondents. Where 88 people (56%) are male and 69 people (44%) are female. This shows that most of the respondents are male.
Table 2
Respondent data based on age
	No
	Usia
	F
	%

	1
	20 – 30 years
	6
	4

	2
	31 – 40 years
	57
	36

	3
	41 – 50 years
	42
	27

	4
	> 50 years
	52
	33

	Total
	157
	100


		
Table 2 describes the age of respondents where 6 people (4%) are aged 20-30 years, 57 people (36%) are aged 31-40 years, 42 people (27%) are aged 41-50 years, and 52 people (33%) are aged > 50 years. This shows that most respondents are between 31 and 40 years old.

Tabel 3
	Respondent data based on faculty
	No
	Faculty
	F
	%

	1
	Faculty of Economics and Business
	71
	45

	2
	Faculty of Engineering
	41
	26

	3
	Faculty of Cultural Sciences
	14
	9

	4
	Faculty of Visual Communication Design
	8
	5

	5
	Faculty of Social and Political Sciences
	6
	4

	6
	Postgraduate School
	17
	11

	Total
	157
	100


		
Table 3 describes the respondent faculties where 71 people (45%) of respondents came from the faculty of economics and business, 41 people (26%) from the faculty of engineering, 14 people (9%) from the faculty of cultural sciences, 8 people (5%) from the faculty of visual communication design, 6 people (4%) from the faculty of social and political sciences and 17 people (11%) from the faculty of postgraduate school. Thus, the majority of respondents came from the faculty of economics and business.

Validity test and reliability test
	The purpose of the validity test is to verify that the statements within each variable can be accurately represented by the predetermined variables. This study employs the Pearson bivariate method, which involves conducting a bivariate correlation between each item score and the total score of all items. The correlation value is then compared to the r table value at α = 5%, with degrees of freedom (df) calculated as n-2, where n represents the total number of data points used. In this study, n is 157, resulting in a df of 155 and a significance level of 0.05. The rTable value obtained from the sample (N) of 155 is 0.1966. The validity test results indicate that all research instruments, including green process innovation (X) and green competitive advantage (Y), produced an rCount value greater than the rTable value of 0.1966. Therefore, it can be concluded that all instruments used in this study are valid.
Reliability measures the extent to which measurement results remain consistent when taken multiple times using the same instrument on the same subjects. In this study, Cronbach's Alpha was utilized for reliability testing, which can be conducted simultaneously across all questions. According to Ghozali in Rachmatullah (2013), an instrument is considered to have a high level of reliability if the coefficient value is ≥ 0.60. Based on the reliability value table, the calculated r exceeds the rTable value of 0.60. These findings indicate that all questions within the variables are reliable and yield consistent results that can be trusted.
Classical assumption test
According to Ghozali (2016), the normality test is designed to determine whether the confounding variable or residuals in a regression model follow a normal distribution. The t-test relies on the assumption that the residual values are normally distributed; if this assumption is not met, the statistical test may become invalid, especially with small sample sizes. In this study, the researchers employed the Kolmogorov-Smirnov test for assessing data normality, with the following decision-making criteria:
a. If the significance value> 0.05 then the data is normally distributed
b. If the significance value <0.05 then the data is not normally distributed
The results of the normality test conducted using the Kolmogorov-Smirnov method indicated a significance value of 0.057, which is greater than the significance level of 0.05. This suggests that the data in this study is normally distributed.
According to Sahid Raharjo (2017), in addition to using graphical methods such as scatterplots, heteroscedasticity testing can also be performed using the Spearman rank method. The decision-making criterion for the heteroscedasticity test with Spearman rank states that if the significance value (sig. 2-tailed) is greater than 0.05, it indicates no heteroscedasticity problem; conversely, if the significance value is less than 0.05, it suggests the presence of a heteroscedasticity issue. In this study, the heteroscedasticity test using the Spearman Rank method yielded a significance result of 0.553, which exceeds the significance level of 0.05. Therefore, it can be concluded that there is no heteroscedasticity problem in this study.
Descriptive analysis
The data collection method utilized in this study involved administering a questionnaire to 157 respondents at Widyatama University. The questionnaire was designed based on seven indicators relevant to the research and employed a Likert scale to assess the degree of agreement or disagreement of subjects with predetermined statements. The scale ranged from a minimum score of 1, indicating strong disagreement, to a maximum score of 5, indicating strong agreement. This process resulted in the establishment of specific intervals.	
Interval = 5−1 = 0,80
5

1-1,80	: very low
1,81-2,60	: low
2,61-3,40	: Slightly high
3,41-4,20	: high
4,21-5,0	: very high

The results of the descriptive analysis of the variables can be explained in the following table.
Table 4
[bookmark: _bookmark41]Descriptive Variables of Green Process Innovation
	Indicator
	Mean
	cataegory

	Reducing the use of emissions and waste
	3,81
	High

	Recycling waste before disposal
	3,79
	High

	Reducing the use of electricity, water or oil
	3,77
	High

	Reducing the use of raw materials (paperless)
	3,78
	High

	Average
	3,79
	High



The table above presents the results of a descriptive analysis based on respondents' evaluations of the green process innovation variable, which received an average score of 3.79, categorizing it as high. The highest average rating among respondents was for the indicator related to the company's manufacturing process (specifically, the operational activities at Widyatama University) aimed at reducing emissions and waste, which scored 3.81, also in the high category. This was followed by the indicator concerning the company's recycling of waste prior to disposal, which averaged 3.79 and falls within the high category as well. Next was the indicator reflecting the company's efforts to minimize raw material usage (such as reducing paper consumption or adopting paperless practices), which had an average score of 3.78, also categorized as high. The indicator with the lowest average score was related to the company's initiatives to decrease electricity, water, or oil consumption during the manufacturing process, which scored 3.77 but still remained in the high category. These findings indicate that Widyatama University has effectively implemented green process innovation practices regarding energy use, resource management, and ecological considerations stemming from ongoing production processes while striving to enhance production methods with a focus on environmental concerns.

Table 5
Descriptive Competitive Advantage Variables
	Indicator
	Mean
	Category

	Consumers' difficulty in obtaining substitute goods from competitors
	3,87
	High

	New products on the market are not a threat to the company
	3,85
	High

	Products have a long life or do not quickly become obsolete
	3,89
	High

	Average
	3,87
	High



The descriptive table above presents the average assessment results of respondents regarding the competitive advantage variable, which scored 3.87, placing it in the high category. The indicator with the highest average rating is related to products that have a long lifespan and are not easily outdated, achieving a value of 3.89, also categorized as high. In this context, the products refer to all study programs offered by Widyatama University. Following this, the indicator assessing the difficulty for consumers (specifically prospective students) in finding substitute goods from competitors received an average score of 3.87, which is also in the high category. The lowest average assessment among respondents pertains to the indicator indicating that new products from competitors (both public and private universities) do not pose a threat to the company, with an average score of 3.85, still within the high category. Overall, the results of the descriptive analysis suggest that respondents at Widyatama University have effectively implemented competitive advantage management, as indicated by their offerings (study programs) that are difficult to replace and possess a long lifespan, making them less susceptible to obsolescence.

Correlation coefficient, determination coefficient and T-test
To find out the relationship between the variables green process innovation (X) and green competitive advantage (Y), the correlation coefficient analysis is used in table 6.
[bookmark: _Toc51224262]Table 6
Correlation coefficient
	Correlations

	
	Green process innovation
	Green competitive advantage

	Green process innovation
	Pearson Correlation
	1
	.703**

	
	Sig. (2-tailed)
	
	.000

	
	N
	100
	100

	Green competitive advantage
	Pearson Correlation
	.703**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	100
	100

	**. Correlation is significant at the 0.01 level (2-tailed).
According to the table above, the correlation coefficient between green process innovation and green competitive advantage is 0.703. This positive correlation indicates that both variables move in the same direction; as green process innovation improves, so does green competitive advantage. The correlation value of 0.703 falls within the strong relationship category, as it lies between 0.600 and 0.799. To assess how effectively the independent variable explains the dependent variable, the determination coefficient is calculated using the Adjusted R Square value, which is derived from the table below


[bookmark: _Toc51224263]Tabel 7
Coefficient of Determination
	Model Summaryb

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.703a
	.494
	.489
	 3.881

	 a. Predictors: (Constant), TOTAL.X                                *.0.489 x 100% = 48.9%

	b. Dependent Variable: TOTAL.Y	
The R value in the table above is 0.489 or 48.9%. This means that the variation of the dependent variable that can be explained by the independent variable is 48.9%, while the remaining 51.1% is explained by other variables that are not included in the regression model in this study. So it can be concluded that green process innovation has an effect of 48.9% on green competitive advantage, while the remaining 51.1% is influenced by other variables that are not studied. This t-test is intended to determine the partial (individual) effect of the independent variable, namely green process innovation and the dependent variable, namely green competitive advantage. This test uses a coefficients table which will be presented in the following table:

	








[bookmark: _Toc51224264]Table 8
Partial Test Results
	                                            Coefficientsa

	Model
	Unstandardized 
Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	-4.014
	4.372
	
	-.918
	.361

	
	TOTAL.X
	.869
	.089
	.703
	9.786
	.000

	 a. Dependent Variable: TOTAL.Y



From the test results contained in table 8, the unstandardized coefficient (B) value, the regression equation that has been formed can be stated as follows:

Y = -4,014 + 0,869 X1  + e
α = -4.014 means that if the green process innovation (X) variable is equal to zero or constant, then the green competitive advantage (Y) has a value of -4.014
β = 0.869 is a regression coefficient that shows that the influence of the independent variable (green process innovation) on the dependent variable (green competitive advantage) is in the same direction (positive). This means that the better the implementation of green processes innovation, the higher the green competitive advantage. Likewise, the worse the green process innovation, the lower the green competitive advantage.
Based on the significance value in Table 8, the significance result is 0.000, which is less than 0.05. This indicates that the green process innovation (X) variable has a significant effect on green competitive advantage (Y) at Widyatama University. Additionally, the calculated t value is 9.768, which is greater than the tTable value of 1.66055, further confirming that the green process innovation (X) variable influences green competitive advantage (Y) at Widyatama University.

RESULT AND DISCUSSION
The calculation of the correlation coefficient shows an r-value of 0.703. Since this value falls within the interval of 0.600–0.799, the relationship between green process innovation and green competitive advantage can be categorized as strong. Furthermore, the calculation of the coefficient of determination reveals that green process innovation influences green competitive advantage. The obtained t-value of 9.768 is greater than the t-table value of 1.66055, with a significance level lower than 0.05 at a 5% margin of error. Therefore, the alternative hypothesis (Ha) is accepted. Green process innovation contributes 48.9% to green competitive advantage, while the remaining 51.1% is influenced by other variables not examined in this study.
These findings support the results of Chen et al. (2006), who stated that the performance of green product innovation and green process innovation has a positive relationship with competitive advantage. This research is also consistent with studies conducted by Chiou et al. (2011), Zameer et al. (2020), Satwika & Dewi (2018), and Tuna & Gurlek (2017). However, the results differ from the study conducted by Elisabeth Christian (2023), which concluded that green process innovation does not affect green competitive advantage. Nevertheless, when combined, green product innovation and green process innovation significantly influence green competitive advantage.
The implementation of green process innovation at Widyatama University can be carried out in several ways:
1. Landscape and infrastructure – Campus spatial planning should incorporate environmental mapping as a key element of campus environmental preservation.
2. Green buildings – Construction should follow green building concepts to ensure environmentally friendly facilities.
3. Energy usage – Energy efficiency should be promoted through reduced consumption in buildings and equipment, as well as the adoption of renewable energy sources.
4. Green open spaces – Campus planning should provide open green areas, such as campus forests.
5. Waste management – Sustainable development must include effective waste management systems within the campus.
6. Water management – The university should implement efficient water management practices to ensure sustainable use.
7. Air quality management – Planting trees and developing green open spaces can help ensure fresh air, while promoting environmentally friendly transportation.
8. Transportation facilities – Providing campus buses and bicycles for students, lecturers, and staff supports sustainable mobility.
9. Green technology – Initiatives may include green building practices, plastic waste recycling, and the adoption of green nanotechnology.
10. Tri Dharma of Higher Education – The university should continuously uphold the Tri Dharma—education and teaching, research and development, and community service—with a focus on environmental conservation.
The implementation of green process innovation on campus not only responds to climate change but also creates an environment that is friendly and inclusive, enabling all members of the academic community to feel comfortable in learning and working. Moreover, green process innovation plays a vital role in advancing education for sustainable development while simultaneously strengthening competitive advantage.

CONCLUSION AND IMPLICATIONS
Based on the findings regarding the effect of green process innovation on green competitive advantage at Widyatama University, it can be concluded that there is a strong relationship between the two variables, with a correlation coefficient of 0.703, which falls within the interval of 0.600–0.799. Furthermore, green process innovation has a positive effect on green competitive advantage, contributing 48.9%, while the remaining 51.1% is influenced by other variables not examined in this study. Thus, the implementation of green process innovation is proven to be an important factor in fostering green competitive advantage within higher education institutions.
This study provides several implications. For Widyatama University, enhancing the implementation of green process innovation—such as energy efficiency, waste management, and the adoption of environmentally friendly technologies—can strengthen the university’s sustainable competitiveness. For internal policymakers, these findings may serve as a basis for formulating more strategic environmental management policies on campus, aligned with the university’s vision to become a globally competitive higher education institution. For the higher education sector in Indonesia, this research demonstrates that green innovation strategies are not only relevant for the industrial sector but also essential in education to enhance institutional reputation, student attractiveness, and contributions to environmental sustainability. For practitioners and other researchers, this study provides empirical evidence that the adoption of green process innovation can be used as a strategic approach to creating a green competitive advantage that is difficult for competitors to replicate.
This study also acknowledges several limitations. The research variables only examined green process innovation and did not include other factors that may also influence green competitive advantage. The study was conducted solely at Widyatama University, meaning the results may not be generalizable to other universities or different sectors. Additionally, data were collected through questionnaires, which may involve potential biases arising from respondents’ subjectivity.
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