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Abstract
Purpose – The purpose of this paper is to identify and assess the influence of behavioral change agents for 
adopting green innovation to enhance sustainability performance. 
Design/methodology/approach – This paper employed a quantitative approach by disseminating a 
structured questionnaire to 141 supply chain professionals of manufacturing firms who are familiar with green 
innovation, operating in the metropolitan city of Pakistan, i.e. Karachi. Later, exploratory and confirmatory 
factor analyses were performed to evaluate the reliability and validity of the model. Lastly, SmartPLS was used 
to test the proposed hypotheses in the study. 
Findings – The findings revealed that green transformational leadership, acceptance of change and work 
culture showed a significant impact on green innovation leading toward sustainable performance. 
Research limitations/implications – The authors suggest that green innovation is a prime factor for 
enhancing a firm’s sustainability in the market and supply chain, requiring continuous improvement efforts 
from supply chain professionals. 
Practical implications – The findings can help decision-makers to increase the efficiency and production of 
the organization and provide support to green policy-makers. It also empowers employees and fosters green 
awareness, ultimately generating benefits that serve the company’s best interests. 
Social implications – The study supports a shift toward sustainable behavior, encouraging organizations to 
contribute positively to society and the environment. Empowering change agents can catalyze pro- 
environmental attitudes and behaviors, ultimately encouraging organizations to adopt eco-friendly innovations 
for broader societal and environmental well-being. 
Originality/value – This paper is an initial effort to assess organizational behavioral change on green 
innovation for enhancing the sustainable performance of manufacturing firms in Pakistan. 
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1. Introduction
In this competitive world, organizations must keep up with the continuous innovation in 
their products and services. According to the traditional definition of innovation, it is 
not a development or an invention, but a revised version of a technical change. Green 
innovation is defined as the processes, products and innovations related to management 
that reduce environmental burdens (De Medeiros, Vidor, & Ribeiro, 2018; Hojnik & 
Ruzzier, 2016). The concept of green innovation is eye-catching for firms, and a large 
number of manufacturing companies focus on achieving cost and waste reductions. In 
developing countries like Pakistan, the significance of green innovation is a growing 
concept in academia and industry. It has been observed that green innovation plays a 
significant role in gaining a competitive edge (Ren & Mia, 2025; Tu & Wu, 2021), 
indicating its importance in the prevailing industries of the world, especially in 
developing countries.Green innovation exerts its impact on the companies’ financial, 
social and environmental performance. With the spread of knowledge, the government 
and society exert pressure on the industries to decrease those practices and procedures 
that are hazardous to the environment. However, according to Ortas, Moneva, and 
Álvarez, (2014), company capacity plays a significant role in reducing asset utilization 
and identifying ways to become more eco-friendly by improving supply chain 
management, resulting in sustainable green supply chain performance through the 
application of green innovation.

As indicated by Murray (2000), Green, Zelbst, Meacham, and Bhadauria (2012), 
manufacturing organizations have started to implement green supply chain management 
(GSCM) practices to cater to customers’ needs. Pakistan is among world’s emerging 
economies with several green supply chain challenges (Huma, Ahmed Siddiqui, & 
Ahmed, 2023; Ahmed, Najmi, Arif, & Younus, 2019). The growing concerns of global 
issues like pollution, lack of resources and environmental challenges have raised many 
questions about the sustainability of organizations. In response, organizations have been 
pressured to seek sustainable approaches, emphasizing environmentally friendly 
practices to generate economic benefits. Sustainable performance refers to the 
capability of a company to meet the demands of the present without harming the 
resources for the future (Norman & MacDonald, 2004). In this study, the antecedents of 
sustainability based on social, environmental and economic factors are evaluated under 
the lens of green innovation.

In developing countries like Pakistan, (Abdullah, Mahmood, Fauadi, Ab Rahman, & 
Jali, 2015; Hussain, Rigoni, & Orij, 2018), creating sustainability in manufacturing 
organizations has become the main issue that requires new ideas and strong practices to 
meet the economic, social and environmental demands (Hariyani, Hariyani, Mishra, & 
Sharma, 2025). The existing body of literature suggests that describing the determinants 
of effective innovation that minimize adverse impacts on the environment remains 
challenging and lacks a well-defined conceptual framework (Arici & Uysal, 2022; 
Oduro, Maccario, & De Nisco, 2022). Similarly, the understanding of employees 
regarding the sustainable environment is also critical to a firm’s long-term sustainability 
(Süßbauer & Schäfer, 2018). One of the significant issues with the organizations lies in 
their failure to recognize the importance and role of human factors and the external 
factors affecting GSCM (Muduli et al., 2020). Therefore, it is important to explore and 
explain crucial change agents that enable green innovative transformation to bring a 
significant impact on a firm’s performance.

In the 21st century, the concept of green innovation and sustainable practices has become 
imperative for the continuous existence of organizations. As a result, new concepts have 
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emerged to bring productive changes in the organizations, including green transformational 
leadership, acceptance of change and work culture. These behavioral factors, also known as 
change agents, have gained increasing attention and scholars have investigated these factors 
to predict green innovation, as highlighted by Cui, Wang, and Zhou, (2023). Firstly, green 
transformational leadership, which focuses on the behavior of leaders motivating their 
subordinates to accomplish organizational goals and expecting outstanding performance, is 
emphasized by Chen and Chang (2013). Various pieces of research advocate that a 
transformational style of leadership is crucial in cultivating an eco-innovative culture 
(Begum, Ashfaq, Xia, & Awan, 2022; Singh, Del Giudice, Chierici, & Graziano, 2020). 
Therefore, it is urged that transformational leadership needs to be further explained in the 
context of green innovation (Luo, Zaman, Jamil, & Khan, 2025; Cui et al., 2023). Secondly, 
acceptance of change plays a major role in shaping one’s mindset to welcome productive 
innovations for the successful implementation of sustainable practices. Thirdly, work culture 
plays a crucial role in increasing employee productivity that fosters teamwork (Usman, Liu, 
Zhang, Ghani, & Gul, 2022), aiming to enhance overall well-being and implement green 
initiatives.

According to Kumar, Bervell, Annamalai, and Osman, (2020), there is little work on 
behavioral factors that help to achieve better performance. Jemai, Chung, and Sarkar, 
(2020) noted that, in growing markets, many companies are still in the initial phase of 
implementing GSCM practices; however, behavioral performance remains overlooked 
(Kumar et al., 2019) when implementing green initiatives. Moreover, there is a rich 
literature on large-scale organization’s sustainability and its application rather than 
small and medium firms (Fassin, Van Rossem, & Buelens, 2011). However, firms with 
small and medium-sized enterprises that create a significant portion of business 
activities and environmental impacts are still under-researched in the past literature 
(Singh et al., 2020; Boiral, Heras-Saizarbitoria, & Brotherton, 2019). Prior studies have 
also explored environmental performance (Ardito & Dangelico, 2018; Hong, Kwon, & 
Roh, 2009), yet there is a limited number of studies specifically focusing on the 
combination of behavioral factors, green innovation and sustainable performance in 
Pakistani industries.

Henceforth, in light of the arguments mentioned above, this study aims to explore 
and explain the organizational green change agents to enhance green innovation for 
enhancing sustainable performance in Pakistani manufacturing industries. This research 
will help the policy-makers to develop effective and swift green transformation.

2. Theoretical background and hypotheses development
2.1 Natural resource-based view theory
From a theoretical perspective, this research framework is developed on the 
foundations of the resource-based view (RBV) theory, which states that sustainable 
performance and competitive advantage are achieved through the efficient utilization 
of organizational resources that are limited and difficult to replicate (Barney, 1991). 
The natural resource-based view theory (NRBV) views the usage of environmental 
concerns as a strategic means to strengthen the firm’s output (Choi & Hwang, 2015). 
This lies in the difficulty of capturing experience and knowledge in GSCM practices 
and green innovation by competitors of the firm. A company’s reputation is an example 
of such resources and can be differentiated based on its credentials for environmental 
activities. The present study constructs a model for sustainable performance, placing 
significant emphasis on the importance of green innovation. Therefore, it is necessary 
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to check the impact of environmental activities on a firm’s competitiveness and 
sustainable performance.

The integration of green innovation, either in process or product, can enhance sustainable 
performance (El-Kassar & Singh, 2019). However, the RBV theory has identified that 
sustainable advantage cannot be created on its own; thus, it necessitates the development of 
organizational capabilities by using their tangible and intangible competencies and resources 
(Kazmi & Ahmed, 2022). Competencies may include conducive work culture, acceptance of 
change and transformational leadership. Leaders and their vision motivate employees to 
confront unforeseen obstacles, seeing them as opportunities for growth. Such practices will 
ultimately promote innovative work culture, encouraging employees to embrace changes and 
adopt green practices.

2.2 Green transformational leadership and green innovation
Leadership refers to managing employees at work, and it plays an imperative role in 
motivating employees and achieving performance (Chen, Chen, Zhang, & He, 2025; Leroy, 
Segers, Van Dierendonck, & Den Hartog, 2018). Transformational leadership influences and 
helps the management and employees to achieve the firm’s desired goals. However, in 
previous research, while transformational leadership has been shown to have an important 
impact on a firm’s performance (Henricks, Young, & Kehoe, 2020; Zuraik & Kelly, 2019). 
Green transformational leadership focuses on a range of behaviors that are linked to 
improving the environment and sustainable performance. Moreover, it motivates 
subordinates to enhance green innovation capabilities, aiming to achieve environmental 
objectives (Chen et al., 2025). Transformational leadership accelerates innovation within the 
organization by exerting a positive influence on the innovation in processes through effective 
motivation leading to improved performance (Cui & Song, 2022). It has been seen that green 
transformational leadership symbolizes the higher management’s beliefs, attitudes, values 
and actions in embracing and implementing green innovation (Xie, Hoang, & Zhu, 2022). In 
the light of the arguments mentioned above, the following hypothesis has been developed:

H1. Green transformational leadership has a significant impact on green innovation.

2.3 Acceptance of change and green innovation
It is common to observe acceptance of change in the operating environment (Muduli et al., 
2020) while initiating innovation. To bring a change regarding green innovation within the 
organization, acceptance from employees across all hierarchical levels is essential. 
Therefore, it is necessary to convince those employees who take part directly in the strategic 
execution for the successful implementation of change (Olugu, Wong, & Shaharoun, 2011). 
Most employees opposed those programs for environmental improvement due to a lack of 
knowledge and behavioral attitudes. Acceptance of change is a commonly used term in the 
implementation of GSCM (Govindan, Muduli, Devika, & Barve, 2016) and green 
innovation. It is said that the more resistance in an organization, the more it will negatively 
influence the impact of green innovation. However, less resistance is a common practice 
among employees (Sadiq, Adil, & Paul, 2021). In addition, it is often inferred that this 
component can have a significant impact, and it is essential to assess its effect on the 
implementation of green innovation practices. Accordingly, the following hypothesis is 
suggested:

H2. Acceptance of change has a significant impact on green innovation.
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2.4 Work culture and green innovation
According to Porter, Gallagher, and Lawong (2016), green work culture encompasses a set of 
assumptions symbols, and ideas within an organization that shows interest in conducting 
operations in an environmentally sustainable manner. The organization’s work culture 
reflects its foundation, and it may have been explored later by the group of members in the 
learning process, which helps to address internal issues and deal with external concerns 
(Armenakis, Brown, & Mehta, 2011; Jabbour, Santos, & Nagano, 2008). The work culture is 
a significant factor affecting the employees’ productivity. It can be said that the 
organization’s work culture encourages the team’s efforts toward the betterment of the 
environment and the proper execution of green initiatives while focusing on the welfare of 
society. Kumar et al. (2019) stated that an organization’s culture is an essential internal factor 
that motivates employees and management commitment toward the organization’s 
objectives of executing green innovative ideas. Organizations that have a well-established 
green organizational culture may support green innovation (Al-Ayed, 2024; Qasim, Ahmed, 
& Frooghi, 2023). Therefore, the following hypothesis is developed:

H3. Work culture has a significant impact on green innovation.

2.5 Green innovation and sustainable performance
Green innovation is vital in being eco-friendly, satisfying customers and stakeholders and 
resulting in a firm’s better performance. A business’s sustainable performance can be achieved 
by following environmental guidelines and delivering constant value to the stakeholders 
(Mubeen, Nisar, Patwary, Rehman, & Ahmad, 2024; Brent & Labuschagne, 2004). Therefore, it 
is believed that to protect the firm’s sustainable performance, it is mandatory to consider the 
environmental working and concerns within and outside the organization while considering 
innovative practices. According to Adegbile, Sarpong, and Meissner, (2017), green innovation 
encourages environmental performance. Green innovation practices revise the processes and 
systems, which help to bring positive changes to the environment. Moreover, as Weng, Chen, 
and Chen, (2015) indicated, green innovation also helps to improve social and economic 
performance by controlling wastage and expenses for cost reduction. In several industries, some 
researchers have found a positive relationship between green practices and business performance 
(Zhu, Feng, & Choi, 2017; Gimenez, Sierra, & Rodon, 2012). These environmental concerns 
necessitate the proper implementation of green practices, which cannot be achieved without 
considering the significance of behavioral factors within the organization.

Implementing green innovation strategies require compliance and understanding at all 
levels to achieve a green sustainable performance. According to Mathiyazhagan, Govindan, 
NoorulHaq, and Geng, (2013) and Mutingi, Mapfaira, and Monageng, (2014), the usage and 
implementation of green manufacturing practices like waste reduction and waste 
minimization help to reduce the purchasing cost and other resource consumption, which 
positively influence the financial performance of the firm by decreasing cost and increasing 
market reputation, growth and profit. The strategy is based on such specific environmental 
practices across the whole value chain process, promoting environmental innovation and 
works as a valuable instrument for the firm’s environmental and economic performance 
(Pishvaee, Razmi, & Torabi, 2012). Thus, the following hypothesis was developed:

H4. Green innovation has a significant impact on sustainable performance.

Figure 1 depicts this study’s conceptual framework.
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3. Materials and methods
3.1 Research design
The study was carried out using a survey method of quantitative research as it helps create a 
numerical link between independent and dependent variables (Amaratunga, Baldry, Sarshar, 
& Newton, 2002). The purpose of this research is explanatory, aiming to study the 
relationship between factors affecting GI to ensure proper utilization of the means. In 
addition, a correlational research design was used to examine the statistical relationship 
between the items. Borden and Abbots (2002) state that the research helps determine the 
relationship’s scope between latent variables.

3.2 Target population and sampling
A close-ended survey questionnaire based on a five-point Likert scale was developed. Before 
administering the questionnaire to the intended participants, it was first tested by both supply 
chain and language experts to identify any necessary corrections. After their feedback, 
modifications were made accordingly, and the questionnaire was finalized for distribution. 
Given the COVID circumstances, we decided that the online Google Forms procedure for 
dissemination among the target audience should be preferred.

The data were collected using a purposive sampling technique, in which the 
respondents are selected from within the target population. Following a non-probability 
sampling approach, this study used purposive sampling, targeting professionals 
specifically from the supply chain departments of manufacturing firms operating in the 
metropolitan city of Karachi, Pakistan. A total of 170 questionnaires were distributed, 
out of which 141 were returned, resulting in a response rate of 82.9%. The employees 
were involved in green practices to some extent and were aiming to boost sustainable 
performance in their organizations. A cover letter was attached to the questionnaire to 
obtain permission for data usage and to ensure the anonymity of the respondent’s 
individuality.

Figure 1. Research framework 
Source: Figure by authors 
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3.3 Measures
The study used a survey questionnaire based on a five-point Likert scale (ranging from 
strongly disagree to strongly agree) comprising 28 items. All items were self-reported and 
responded to in a non-contrived field study setting. The five-point Likert scale was preferred 
to measure the effect of the items since it is used to increase the reliability and originality of 
the data.

The items of acceptance of change, green innovation and work culture were adopted from 
the study of Muduli et al., (2020), while a total of four items of green transformational 
leadership were taken from the study of Singh et al., (2020). Similarly, four items of social 
performance were adopted from De Giovanni (2021), and the items of environmental and 
economic performance were taken from Zhu, Sarkis, and Lai, (2013)’s study. The 
questionnaire is attached in the Appendix Figure A1 section.

4. Data analysis
On a set of 141 valid responses, the descriptive analysis was run to determine the statistical 
representation of the data.

4.1 Respondents profile
The respondent’s profile for this study includes education, designation, industry type and 
employee count. The majority of them were postgraduates and graduates (44% and 39%, 
respectively), attaining middle-level positions in their organizations (64%). Moreover, most 
professionals were from firms with an employee count of less than 1000. The detailed profile 
of the respondents is reported in Table 1.

Table 1. Descriptive statistics (N = 141)

Demographics Frequency %

Education - -
Undergraduate 22 15.60
Graduate 56 39.72
Postgraduate 63 44.68

Designation - -
Lower management 22 15.60
Middle management 91 64.54
Higher management 28 19.86

No. of employees - -
Less than 1,000 69 48.94
1,001–1,500 24 17.02
1,501–2,500 14 9.93
Above 2,500 34 24.11

Industry type - -
Pharmaceuticals 23 16.31
Textile 19 13.48
Food 11 7.80
Others 88 62.41

Source(s): Authors’ estimation
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4.2 Statistical tool
After running the data screening test, Smart PLS was used to perform the hypothesis testing 
on the valid data. This software is a good choice for a compound model with a small sample 
size, as Henseler (2011) suggested.

4.3 Validity of outer measurement model
The outer measurement model is related to the convergence of the construct at two levels of 
measurement that need to be linked theoretically. It is also known as the measurement model 
in the Smart PLS Software version 3.2. It includes the evaluation of reliability and validity. 
The reliability involves the measurement of internal consistency which is called composite 
reliability. However, according to Hair, Ringle, and Sarstedt, (2011), validity represents the 
measurement of convergent [average variance extracted (AVE)] and discriminant validity 
based on Fornell–Larcker criteria and HTMT validity.

To determine the content validity, we analyzed the factors and cross-loadings of the data. 
The convergent validity indicates the extent to which the variables are related to one another 
(Neuman, 2007), and it is tested through three estimations. First, factor loading is highly 
loaded, with values over 0.7 being statistically significant. Second, the composite reliability 
(CR) was tested to check the degree to which the items of a particular variable define the 
latent variable, which should be 0.7 or above (Hair et al., 2011). Third, the AVE was tested to 
check the degree of variance common among the latent indicators, whose value should be 
more than 0.5 to be considered an acceptable edge. Table 2 explains that all the values are 
above the parameters that meet convergent validity benchmarks.

Table 2. Reliability testing and convergent validity

Construct Item Loading CR AVE

ECP ECP2 0.949 0.948 0.901
- ECP3 0.949 - -
EVP EVP2 0.951 0.951 0.906
- EVP3 0.953 - -
GI GI2 0.891 0.928 0.812
- GI3 0.926 - -
- GI4 0.887 - -
GTL GTL1 0.898 - -
- GTL2 0.889 0.944 0.809
- GTL3 0.935 - -
- GTL4 0.876 - -
ATC ATC1 0.795 - -
- ATC2 0.813 0.882 0.652
- ATC3 0.816 - -
- ATC4 0.805 - -
SP SP1 0.957 0.954 0.911
- SP2 0.953 - -
WC WC1 0.853 0.922 0.748
- WC2 0.851 - -
- WC3 0.882 - -

Note(s): ECP = economic performance, EVP=environmental performance, GI=green innovation, 
GTL=green transformational leadership, ATC=acceptance to change, SP=sustainable performance and 
WC=work culture
Source(s): Authors’ estimation
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The discriminant validity occurs due to the differentiation of the group of items under one 
variable from those under other variables (Ahmed et al., 2019), which is validated by three 
elements. First, the difference between the loadings of all items should be greater than 0.1 
within or outside the variable (Gefen & Straub, 2005). Second, as suggested by Fornell and 
Larcker (1981), a correlational matrix method has been used and reported in Table 3. This 
matrix is the square root of AVE with accurate correlational values in rows and columns. 
Moreover, this test suggested that the diagonal value of each item (square root of AVE) 
should be higher than its row and column (representing correlation among items).

Third, the Heterotrait-Monotrait ratio of correlation (HTMT) test was used. Hair, 
Matthews, Matthews, and Sarstedt, (2017) state that all the items’ values should be less than 
0.9, is reported in Table 4. Taken together, all the values are above the parameters that meet 
the benchmarks, thus establishing good discriminant validity.

4.4 Validity of inner structural model
The inner structural model is used to estimate the relationship between the variables. This 
can be measured by evaluating the predictive relevance of the model, followed by testing the 
proposed hypotheses. It is also known as the structural model in the Smart PLS Software 
version 3.2. According to Hair, Sarstedt, Hopkins, and Kuppelwieser, (2014), R2 refers to the 
change in the ratio of independent variables concerning the change in the ratio of the 
dependent variable. All the values were greater than 0.20 (Cohen, 1988), ranging between 
0.61 and 0.86. Similarly, Q2, known as the coefficient of determinant, was also tested to 
check the model’s relevance. The value of Q2 should be greater than zero (Hair et al., 2011). 

Table 3. Discriminant validity using Fornell and Larcker (1981) criterion

Constructs ECP EVP GI GTL ATC SP WC

ECP 0.949 - - - - - -
EVP 0.779 0.952 - - - - -
GI 0.751 0.761 0.901 - - - -
GTL 0.714 0.756 0.667 0.900 - - -
ATC 0.683 0.648 0.651 0.549 0.807 - -
SP 0.757 0.783 0.729 0.690 0.627 0.955 -
WC 0.663 0.698 0.725 0.660 0.716 0.679 0.865

Note(s): Italic values represent the square root of AVE
Source(s): Authors’ estimation

Table 4. Discriminant validity using HTMT ratio of correlations

Construct ECP EVP GI GTL ATC SP WC

ECP - - - - - - -
EVP 0.872 - - - - - -
GI 0.846 0.854 - - - - -
GTL 0.787 0.830 0.733 - - - -
ATC 0.773 0.725 0.732 0.606 - - -
SP 0.844 0.869 0.815 0.756 0.705 - -
WC 0.744 0.778 0.809 0.726 0.815 0.753 -

Source(s): Authors’ estimation
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All the values ranged between 0.48 and 0.77, hence predicting the high relevance of the 
studied model.

Sustainable performance was measured by the triple-bottom-line, which encompasses 
environmental performance, economic performance and social performance. The results of 
this study, as shown in Table 5 endorse that Economic performance, Environmental 
performance and sustainable performance (SP) are making a higher-order reflective 
construct of sustainable performance with high, even and significant loadings.

The current study consists of four hypotheses; each of them has been examined using 
PLS-SEM to estimate complex models, as recommended by Hair et al., (2011). For testing 
the path coefficients, the t-statistics and p-value should be greater than 1.96 with a 5% 
significance level, respectively. Referring Table 6, it can be seen that all values fulfill the 
criteria and all hypotheses are significantly accepted.

5. Discussion
The goal of this study was to understand the driving agents related to organizational change 
management that can trigger green innovation to accelerate and enhance sustainable performance. 
An extensive literature review reveals that transformational leadership, the flexibility of 
employees to accept change and work culture are a few crucial factors that lead to green 
innovation. In the post-COVID era, where the new entrants and veteran competitors aggressively 
use disruptive technologies and innovative techniques, green innovation is critical for business 
sustainability. This research empirically explains these factors as per the developed hypotheses.

The finding of this study empirically endorsed that all green innovation initiatives have a 
significant and positive influence (β = 0.811, p < 0.05) on organizational sustainable 
performance. With the continuous advancement in technology at a rapid pace and the 
emergence of new ways of doing things, organizations that can incorporate these 
technologies and innovate their processes have a sustainable competitive advantage. This 
result was aligned with a few researchers who advocate that eco-innovation is crucial in 
enhancing the firm’s environmental, social and financial performance (Arici & Uysal, 2022; 
Baig et al., 2022; Sezen & Cankaya, 2013; Zhang, Sun, Yang, & Wang, 2020).

Table 5. Higher-order reflective construct of sustainable performance

Dimensions Loadings t-statistics p-values

SPerf ! ECP 0.918 0.013 0.000
SPerf ! EVP 0.929 0.014 0.000
SPerf ! SP 0.920 0.012 0.000

Source(s): Authors’ estimation

Table 6. Path coefficients

No. Hypothesis Estimates t-statistics p-values Decision

H1 GTL ! GI 0.303 3.856 0.000 Accepted
H2 ATC ! GI 0.224 3.051 0.002 Accepted
H3 WC ! GI 0.364 4.051 0.000 Accepted
H4 GI ! SPERF 0.811 31.374 0.000 Accepted

Source(s): Authors’ estimation
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This research provides empirical evidence of a few critical antecedents that can assist in 
developing green innovation, namely, transformational leadership, acceptance of change and 
working culture. The findings of this research reveal that green transformational leadership 
(β = 0.303, p < 0.05), acceptance of change (β = 0.224, p < 0.05) and work culture (β = 0.364, 
p < 0.05) have a significant effect on green innovation. Hence, it can be inferred that these 
elements contribute de facto to the implementation of green innovation. Previous research is 
overwhelmed with highlighting the role of transformational leadership in creating an 
innovation culture (Chen et al., 2025; Arici & Uysal, 2022; Henricks et al., 2020). Second, 
acceptance of change among the employees is another crucial element that is seldom 
analyzed empirically. As we know change is constant, and only those who are flexible and 
adaptable can effectively embrace change and innovation. Proper communication of vision 
and organizational strategies can help avoid resistance. Finally, working culture has a 
significant role to play in bringing green innovation (Qasim et al., 2023; Roespinoedji, 
Afghan Prawira, Solihin, Saudi, & Alaeddin, 2019). However, there is limited evidence 
available on the link between work culture and green innovation (Yang, Sun, Zhang, & 
Wang, 2017). This research has provided empirical significance and endorsement for all the 
change agents mentioned above in cultivating an innovative culture. Thus, to deliver the best 
offerings in the eco-friendly products and processes industry, firms need to proceed with the 
advancement of green innovation, increasing competitiveness and delivering services to 
fulfill the market necessities. Firms that are quality-conscious typically invest money and 
effort in developing green innovations, considering customer preferences as their top 
priority. Therefore, green innovation is crucial for organizations seeking to develop a 
sustainable competitive advantage and survive in this dynamic market environment.

5.1 Managerial implications
The findings of the study suggest some managerial implications. First, it is recommended for 
organizational ecologists to inculcate an innovative culture in their work environment. It will 
provide a positive and significant impact on the firm’s triple bottom line. Green innovation 
not only focuses on waste reduction and enhances productivity and cost efficiency, but it also 
attracts customers and sustains market share with quality, speed and variety (Ahmed et al., 
2020a, Ahmed, Najmi, & Ikram, 2020b). Therefore, it can be said that green innovation is a 
crucial factor in enhancing the firm’s sustainability in the market; therefore, supply chain 
professionals need to concentrate on it.

Second, it is recommended that the policy-makers adopt transformational leadership. 
This type of leadership is charismatic and not only empowers the employees but also 
stimulates intellectual activity. That, in turn, will help develop a culture of innovation and 
eco-innovation. Therefore, we can affirm that effective green transformational leadership is 
crucial for the successful implementation of new advancements in green innovation.

Third, change managers and innovation implementers need to understand the importance 
of avoiding resistance to foster innovative thinking. Empowering employees to accept 
change for the betterment of organizational goals is a crucial competitive edge. Proper 
training and two-way communication are always crucial to bring employees on board to 
accept any change. It is recommended that managers and line managers identify areas that 
can facilitate the diffusion of innovation within their organization. Finally, it is advised that 
managers at all levels foster a working culture that promotes innovative ideas by appreciating 
the efforts that bring positive change to the environment. At the same time, they are expected 
to support those who are struggling to accept the change. Therefore, this research provides a 
framework for strategy makers to consider these drivers diligently to steer green innovation 
for effective and efficient implementation and performance improvement.
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5.2 Theoretical and social contribution
This research also extends a few theoretical and social contributions. First, using the NRBV, 
it established that green change agents are intangible competencies of the firm that lead to the 
sustainability of an organization. Second, during the literature review, it was found that 
organizational change agents and the factors explored in this research framework have not 
been studied in the recent post-COVID scenario. Past academics did not focus on these 
factors when implementing green initiatives; on the contrary, only the impact of green 
innovation on environmental performance was studied in the previous research. This study 
conducted a comprehensive literature review to develop a research framework aimed at 
facilitating change management and promoting innovative business practices across various 
organizational levels. The framework identifies three key change agents: transformational 
leadership, workplace culture and employee readiness for change.

Transformational leadership plays a vital role in guiding stakeholders to embrace changes 
aligned with management objectives. In addition, a supportive workplace environment and 
culture are essential for fostering teamwork and enabling a smooth transition from the 
current state to the desired future state. Finally, individual readiness and willingness to accept 
change are critical for successful transformation. This can be achieved through clear 
communication, transparency and targeted training initiatives. Thus, this green innovation 
behavior yields better sustainable performance.

In developing countries like Pakistan, this study serves as a valuable starting point for 
implementing green transformation to foster a sustainable and innovative environment. Therefore, 
this study provides insight that may help future researchers build their foundation for comparative 
research. Finally, this study benefits organizations by helping them understand and develop a good 
environment that fosters a positive work culture and leadership among employees.

5.3 Limitations and recommendations for future studies
This study has some limitations. First, the data was reduced due to the unavailability of any 
organized database of experts in this area. Second, research on specific sectors could provide 
further insights related to the specific needs. Thus, future studies may gather extensive data 
to enrich the sample size. Third, this research was focused on various manufacturing 
industries. The outcomes vary due to the nature of the work and its scope; therefore, it is 
recommended to work in a specialized industry, which keeps the target population more 
diversified. Finally, the behavioral roles are discussed within the Pakistani context; future 
studies may contribute to the theory by explaining other factors in different geographical 
regions reflecting diverse cultures and working environments.
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Strongly Disagree 
(1)

Disagree (2) Neutral (3) Agree (4) Strongly Agree (5)

1 2 3 4 5
Work Culture Muduli et al. (2020)
1. My firm focuses on the quality of work-life, influencing the pro-
environmental activities of employees.
2. The firm's economic aspects encourage establishing an effective green work 
culture.
3. My firm has a work culture that encourages employee participation in GSCM 
practices.
Acceptance of Change Muduli et al. (2020)
1. In my firm, there is employee reluctance to adopt GSCM changes.
2. In my firm, the understanding of GSCM benefits and risks of non-adoption 
minimizes resistance towards GSCM adoption.
3. My firm faced resistance to change while adopting GSCM changes. 
4. Remuneration in the firm helps to reduce employee resistance related to 
GSCM practices.
5. In my firm, reductions in hazardous activities encourage GSCM adoption.
Green Innovation Muduli et al. (2020)
1. My firm focuses on continual study and improvement of the green process 
and technologies.
2. My firm uses green innovation processes to resolve GSCM issues.
3. Implementation of green innovation in my firm enhances GSCM practices' 
effectiveness.
Economic Performance Zhu et al. (2013)
1. The green practices of the firm have increased profitability in my 
organization.
2. In my firm, green initiatives helped to decrease the cost of energy 
consumption.
Environmental Performance Zhu et al. (2013)
1. In my firm, GSCM practices reduced waste within the entire value chain 
process.
2. GSCM practices have helped my firm to reduce environmental emissions.
Social Performance De Giovanni (2021)
1. My company improves overall stakeholder welfare or betterment by doing 
GSCM practices.
2. GSCM practices help my firm to improve the occupational health and safety 
of employees.
Green Transformational Leadership Singh et al. (2020)
1.In my firm, green transformational leadership provides employees with a clear 
environmental vision.
2. In my firm, green transformational leadership encourages employees to work 
and attain environmental goals.
3. In my firm, green transformational leadership considers the environmental 
beliefs of employees.
4.In my firm, green transformational leadership motivates employees to think 
and share their green ideas. 

Figure A1. Research instrument 
Source: Figure by authors 
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