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Research Article 

Abstract 

As environmental concerns and stakeholder expectations continue to 

grow, manufacturers are under increasing pressure to adopt sustainable 

practices. Green servitization involves integrating environmentally 

friendly services into traditional product offerings, has emerged as a 

promising strategy to support both economic and environmental 

objectives. However, little is known about how green servitization 

contributes to sustainability performance in emerging economies, 

particularly when considering the roles of circular economy practices 

and environmental, social, and governance compliance. This study 

investigates these relationships within the Jordanian manufacturing 

sector. Drawing on the natural resource-based view, the study examines 

whether circular economy practices mediate the relationship between 

green servitization and sustainability performance, and whether 

environmental, social, and governance compliance moderates this 

relationship. Data were collected from 214 manufacturing firms and 

analyzed using structural equation modeling. The findings reveal that 

green servitization positively influences sustainability performance both 

directly and indirectly through circular economy practices. Furthermore, 

the positive impact of green servitization on sustainability is stronger in 

firms with higher levels of environmental, social, and governance 

compliance. These results highlight the importance of aligning strategic 

innovation, operational circularity, and institutional responsibility to 

achieve meaningful sustainability outcomes in resource-constrained 

industrial contexts such as Jordan. 
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1 INTRODUCTION 

Sustainability has become a defining priority in global manufacturing strategies, not just as a matter of 

compliance but as a central tenet of long-term competitiveness (Johl et al., 2024). The industrial sector faces mounting 

challenges stemming from climate change, resource depletion, environmental degradation, and growing social 

expectations (Johl et al., 2024; Kumar et al., 2024). These pressures are reshaping the strategic agenda of firms and 

urging them to embed sustainable thinking into the core of their operations (Borland, 2009). In particular, manufacturers 

in resource-constrained and import-reliant economies, such as Jordan, confront a dual imperative, like maintaining 

industrial productivity while aligning with sustainability goals (Chen & Wang, 2024). This requires more than 

incremental adjustments—it demands systemic shifts in how products and services are designed, delivered, and 

governed (Koilo, 2025). Among the emerging paradigms is the concept of green servitization, which involves integrating 

environmentally sustainable services, such as maintenance, reverse logistics, and eco-oriented product support, into 

traditional manufacturing models (Oyelakin et al., 2025; Yang et al., 2023). Complementing this shift is the increasing 

adoption of circular economy practices, grounded in principles of reuse, recycling, and resource optimization (Zhang et 

al., 2022). In parallel, global investors and regulatory bodies are placing stronger emphasis on environmental, social, 

and governance (ESG) compliance, now seen as a benchmark for responsible corporate behaviour and long-term value 

creation (Kumar et al., 2024). While each of these approaches has been studied in isolation, their interconnected impact 

on sustainability performance remains underexplored. 

Green servitization has been examined in technologically advanced economies e.g., (Kumar et al., 2024), its 

uptake and effect in middle-income nations with constrained technical and regulatory infrastructures are still unclear. 

Additionally, although the natural resource-based view (NRBV) provides a useful theoretical lens by linking 

environmental resource management to competitive advantage (Hart, 1995), few empirical studies apply NRBV to 

simultaneously test the influence of green servitization and circular economy mechanisms in such contexts. Moreover, 

ESG has emerged as a critical external pressure shaping corporate sustainability pathways. Yet, its moderating effect, 

specifically, how ESG strengthens or weakens the translation of internal green strategies into performance outcomes has 

not been adequately addressed in the literature (Kumar et al., 2024; Zhang et al., 2022). This oversight is especially 

important for Jordanian firms, which are increasingly under pressure to meet international ESG benchmarks, especially 

when accessing foreign markets and investment channels. 

Although Jordan has taken initial policy steps toward green industrial transformation—such as the Green 

Growth National Action Plan—there remains a lack of empirical evidence on how firms actually operationalize these 

commitments at the firm level. Green servitization holds potential as a strategic tool, but its isolated implementation 

may fall short without supporting circular practices (Chen & Wang, 2024; Oyelakin & Johl, 2022). Likewise, ESG 

frameworks are often adopted symbolically rather than systematically. As a result, Jordanian manufacturers may struggle 

to integrate these components effectively, limiting their ability to generate meaningful and measurable sustainability 

outcomes. This gap in understanding underscores the need for an integrated framework that can evaluate how green 

servitization, circular economy practices, and ESG compliance collectively influence sustainability performance. 

To address the identified gaps, this study proposes and empirically tests a conceptual framework that links green 

servitization to sustainability performance, with circular economy practices as a mediating mechanism and 

environmental, social, and governance compliance as a moderating factor. Grounded in the natural resource-based view, 

the study conceptualizes sustainability as a function of strategic capability (green servitization), operational 

transformation (circular economy practices), and institutional alignment (ESG compliance). This research is significant 

for several reasons. Theoretically, it contributes to sustainability and servitization literature by integrating strategic, 

operational, and institutional dimensions within a unified framework, applied in an underexplored emerging market 

context. It also extends the natural resource-based view by incorporating external legitimacy factors, such as ESG 

compliance, as contingent enablers of sustainable outcomes. Practically, the study aims to offer actionable insights to 

policymakers, manufacturing leaders, and sustainability practitioners in Jordan and other resource-constrained 

economies. By clarifying how green servitization works in tandem with circular and ESG practices, the research supports 

the development of coherent, scalable strategies for industrial sustainability. 

The rest of the paper is structured as follows. The next section presents the literature review and theoretical 

foundation, followed by hypothesis development. After that, the methodology and data analysis approach are explained. 

The final sections provide results, discussions, implications, and future research direction.  
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2 LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

2.1 Theoretical Foundation 

This study is underpinned by the NRBV theory developed by (Hart, 1995), which extends the classical 

Resource-Based View (RBV) by incorporating environmental considerations. NRBV suggests that firms can achieve 

competitive advantage and long-term success by building internal capabilities that align with environmental 

sustainability (Russo & Fouts, 1997; Solovida & Latan, 2017). These capabilities include pollution prevention, product 

stewardship, and sustainable development. In the context of green servitization, NRBV provides a valuable lens to 

understand how environmental strategies, such as integrating eco-friendly services and circular practices, can improve 

sustainability performance (Aragón-Correa & Sharma, 2003). Green servitization is not merely a tactical change in 

operations, but a strategic resource when guided by strong internal competencies and supported by external legitimacy 

mechanisms like ESG compliance (Borland, 2009; Koilo, 2025). Therefore, this study uses NRBV to frame green 

servitization as a strategic approach that enhances sustainability through circular economy practices. 

2.2 Green Servitization and Sustainability Performance 

Green servitization refers to the strategic integration of environmentally friendly services into traditional 

manufacturing offerings (Alkaraan et al., 2025). This includes services such as green product design, eco-maintenance, 

remanufacturing, and digital technologies that reduce environmental harm across the product lifecycle (Malik et al., 

2024; Marić & Opazo-Basáez, 2019; Oyelakin et al., 2025). Unlike conventional servitization, which is primarily 

focused on economic differentiation, green servitization explicitly aims to align with sustainability objectives by 

minimizing waste, lowering emissions, and improving resource efficiency (Rabetino et al., 2024). Numerous studies 

have emphasized the positive relationship between green servitization and sustainability performance. For example, 

Miao et al. (2023) showed that firms adopting service-based environmental solutions achieved not only improved 

ecological outcomes but also greater customer loyalty and innovation capacity. Similarly, Oyewale and Johl (2021) 

found that green servitization fosters stronger alignment with sustainability goals, especially in resource-scarce 

economies, by enabling firms to rethink product use, lifecycle extension, and after-sales support through a sustainability 

lens. Recent research also highlights that green servitization contributes positively to all three dimensions of the triple 

bottom line: economic (e.g., reduced operating costs, increased market share), environmental (e.g., lower emissions and 

material usage), and social (e.g., improved stakeholder engagement and corporate responsibility) (Johl et al., 2024; 

Marić & Opazo-Basáez, 2019; Oyewale & Johl, 2021). The integration of smart technologies like IoT and predictive 

maintenance into green servitization further enhances firms’ ability to track, report, and optimize their environmental 

performance (Sui et al., 2024). Hence, based on both theoretical insights and empirical findings, it is hypothesized that: 

H1: Green servitization has a positive effect on sustainability performance. 

2.3 Green Servitization and Circular Economy Practices 

While green servitization establishes the intent to operate sustainably, CEPs translate that intent into action 

(Mark‐Herbert et al., 2025). CEPs focus on minimizing waste and maximizing resource efficiency through practices 

such as reuse, recycling, and remanufacturing (Han et al., 2020). These practices are particularly important in 

manufacturing, where material efficiency is directly linked to environmental impact. Research has shown a strong 

connection between green servitization and circular economy implementation. Bressanelli et al. (2024) argue that green 

servitization promotes service-based business models that are inherently circular, as they emphasize performance and 

lifecycle over volume. Oyewale and Johl (2021) also confirmed that firms adopting green product-service systems (PSS) 

were more likely to engage in circular activities. In emerging economies, Mondal et al. (2023) observed that green 

servitization serves as a gateway for transitioning from linear to circular business models. In the Jordanian 

manufacturing sector, where raw materials and energy are limited, firms can benefit significantly by aligning green 

servitization with circular economy strategies, hence, the following hypothesis proposed.  

H2: Green servitization has a positive effect on circular economy practices. 

2.4 Circular Economy Practices and Sustainability Performance 

The link between circular economy practices and sustainability has been well established in the literature (Yin 

et al., 2023). CEPs are seen as essential for operationalizing sustainability because they directly reduce environmental 

impact, support cost reduction, and enhance product life cycles (Chowdhury et al., 2022; Le et al., 2024). Through 

practices such as closed-loop manufacturing, resource recovery, and sustainable packaging, firms can align operational 
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efficiency with ecological responsibility. In a manufacturing context, circular economy practices also contribute to 

improved economic performance by reducing raw material dependency and waste disposal costs (Han et al., 2020; Johl 

et al., 2024; Koilo, 2025). Rodríguez-Espíndola et al. (2022) argued that circularity provides a more measurable path 

toward sustainability than abstract strategic goals alone. Obeidat et al. (2023) focusing on MENA industrial firms, found 

that applying circular principles improved social responsibility and long-term competitiveness. For Jordanian 

manufacturers, integrating circular economy practices could significantly enhance environmental and economic 

resilience, making sustainability a more achievable goal. 

H3: Circular economy practices have a positive effect on sustainability performance. 

2.5 The Mediating Role of Circular Economy Practices 

While green servitization introduces the strategic intent, and sustainability is the desired outcome, circular 

economy practices often serve as the “missing link” that enables this transformation (Le et al., 2024; Oyewale & Johl, 

2021; Yang et al., 2023). Past studies have explored this mediating role. For example, Cuevas‐Pichardo et al. (2025) 

found that circular economy mechanisms mediated the relationship between environmental management strategies and 

environmental performance in manufacturing. Zhang et al. (2022) showed that CEPs led to significant improvements in 

ecological outcomes, even without direct economic gain, when firms adopted sustainability-driven strategies. Johl et al. 

(2024) argue that green servitization must be reinforced by tangible actions, i.e., CEPs, to realize sustainable 

performance. Without this, the servitization strategy may remain superficial or ineffective (Rodríguez-Espíndola et al., 

2022; Shaukat & Ali, 2023). Thus, CEPs not only enhance the direct impact of green servitization but also serve as an 

operational mechanism to achieve sustainability in practice (Oyewale & Johl, 2021; Sui et al., 2024; Yin et al., 2023). 

In Jordan, where the industrial sector is under pressure to optimize waste and material use, the mediating role of CEPs 

may be particularly vital. 

H4: Circular economy practices mediate the relationship between green servitization and sustainability 

performance. 

2.6 The Moderating Role of ESG Compliance 

As companies strive to improve their environmental and social responsibility, ESG compliance has emerged as 

a key framework for evaluating and guiding sustainable business behaviour (Alodat et al., 2025). ESG compliance refers 

to a company’s adherence to environmental regulations, ethical labour practices, community engagement, and 

transparent governance structures (Chouaibi et al., 2021; Kumar et al., 2024). Increasingly, ESG performance is used 

not only for investor decision-making but also to assess operational maturity and long-term viability (Okhmatovskiy & 

David, 2012). In the context of green servitization, ESG compliance may play a significant moderating role. While green 

servitization provides the strategic intent and resource alignment for sustainability, its effectiveness can depend on how 

well a firm integrates ESG principles into its operational and governance systems (Bux et al., 2024; Kumar et al., 2024; 

Truong et al., 2023). Firms that maintain higher ESG standards are likely to implement green strategies more rigorously 

and are better positioned to convert them into sustainability outcomes (Johl et al., 2024; Oyewale & Johl, 2021). Recent 

research supports this notion. Kumar et al. (2024) found that ESG compliance strengthens the impact of Industry 4.0 

and green practices on green servitization outcomes. Similarly, Chouaibi et al. (2021) observed that ESG policies 

increase the likelihood that green innovations lead to improved environmental and social performance. In emerging 

markets, ESG frameworks often act as a form of institutional legitimacy, helping firms overcome barriers related to 

regulatory uncertainty, limited consumer awareness, or investor pressure (Alodat et al., 2025; Kumar et al., 2024; 

Solovida & Latan, 2017). Based on this, we propose that the relationship between green servitization and sustainability 

is stronger for firms with higher ESG compliance. 

H5: ESG compliance positively moderates the relationship between green servitization and sustainability 

performance. 

Figure 1 below presents the graphical representation of the theoretical framework of the study, where green 

servitization is positioned as the independent variable, CEPs act as the mediating variable, and sustainability 

performance is the dependent variable. ESG compliance is depicted as a moderating variable influencing the relationship 

between green servitization and sustainability performance. 
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Figure 1. Framework of the study  

Source(s): Authors’ Own Work. 

 

3 METHODOLOGY 

3.1 Population, Sampling, and Data Collection 

The target population for this study consisted of manufacturing firms in Jordan, particularly in environmentally 

intensive sectors such as pharmaceuticals, chemicals, food processing, and packaging. These industries were selected 

for their strategic relevance to Jordan’s national sustainability goals and their potential to benefit from circular and green 

innovation. A purposive sampling approach was employed to target managerial-level professionals (e.g., sustainability 

officers, production managers, and operations supervisors) who are knowledgeable about their firms’ sustainability and 

innovation practices. Of the 450 distributed surveys, 214 valid responses were received and used for final analysis. 

To ensure adequacy of the sample size, G*Power 3.1 was used to calculate the minimum required number of 

respondents based on the model structure. Using an F-test for linear multiple regression, with a medium effect size (f² 

= 0.15), α = 0.05, power = 0.80, and 3 predictors, the minimum recommended sample size was 77. Even accounting for 

additional interaction terms and potential control variables, the required size did not exceed 92. Therefore, the obtained 

sample of 214 participants is statistically adequate, ensuring sufficient power (>0.95) to detect hypothesized 

relationships and structural effects (Amir et al., 2024; Hair et al., 2019). Data collection was carried out over a period 

of three months, with logistical support from industrial chambers and manufacturing associations across Jordan. Ethical 

clearance was obtained from the researchers' affiliated institution, and all participants were informed about the 

confidentiality and voluntary nature of their participation. 

3.2 Measures and Instrument design  

The measurement items for all constructs were adapted from previously validated scales in sustainability and 

servitization literature. A 5-point Likert scale was used for all items, ranging from 1 (strongly disagree) to 5 (strongly 

agree). Before full-scale deployment, the questionnaire was reviewed by academic experts and industry professionals to 

ensure content validity and contextual relevance for Jordan’s manufacturing sector. Green servitization was measured 

using three items adapted from Johl et al. (2024). Items captured firm activities related to offering green maintenance 

services, integrating digital technologies for environmental efficiency, and providing eco-friendly product-service 

solutions. CEP was assessed using five items based on Johl et al. (2024). These items focused on the firm’s efforts to 

minimize waste, reuse materials, enhance recycling processes, and recover resources during or after production. ESG 

compliance was measured using three items adapted from (Kumar et al., 2024). The items evaluated the extent to which 

firms comply with environmental standards, uphold social responsibility (e.g., employee and community welfare), and 

maintain transparent and ethical governance practices. Sustainability performance was operationalized using five items 

aligned with the (Johl et al., 2024; Oyewale & Johl, 2021). Items assessed outcomes related to environmental 

improvements (e.g., emissions reduction), economic performance (e.g., cost efficiency), and social contributions (e.g., 

employee well-being). All items were modified slightly to fit the manufacturing context in Jordan, and pilot testing 

confirmed strong clarity and comprehension among respondents. The final instrument demonstrated robust 

psychometric properties as detailed in the measurement model results. 

Green 

servitization 

Sustainability 

performance 

Circular 

economy 

practices 

ESG 

Compliance  
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3.3 Data Analysis Procedure 

Data analysis followed a two-step SEM approach using SmartPLS 4. The first step involved evaluation of the 

measurement model through confirmatory factor analysis to assess construct validity and reliability. All item loadings 

exceeded 0.70, and Cronbach’s alpha and composite reliability values were above the 0.70 threshold, confirming internal 

consistency. Average Variance Extracted (AVE) values were all above 0.50, indicating convergent validity. Discriminant 

validity was confirmed using the HTMT ratio. Variance Inflation Factors (VIF) were below the recommended cutoff of 

5.0, indicating no multicollinearity issues. In the second step, the structural model was assessed to test the hypotheses. 

Direct and indirect effects were analysed using a bootstrapping procedure with 10,000 subsamples. The mediation effect 

of CEP in the relationship between GS and SP was tested through the indirect path coefficient. The moderating effect of 

ESG was tested by constructing an interaction term (GS × ESG) in SmartPLS. 

3.4 Common Method Bias Assessment 

Given the self-reported and single-source nature of the data, the study took both procedural and statistical steps 

to address potential common method bias. Procedurally, respondents were assured of anonymity and confidentiality, 

items were randomized throughout the survey, and predictor and outcome variables were placed in separate sections to 

reduce priming effects, as recommended by Podsakoff et al. (2003). Statistically, Harman’s single-factor test was 

conducted by entering all measured items into an unrotated exploratory factor analysis. The results indicated that the 

first factor accounted for only 29.4% of the total variance, which is well below the 50% threshold, suggesting that no 

single factor dominated the variance and that common method bias is unlikely to be a major concern (Podsakoff et al., 

2003). 

In addition, the marker variable technique was applied by including a theoretically unrelated marker variable to 

statistically assess common method variance. The inclusion of this marker variable led to minimal changes in key path 

coefficients, with a 0.06 change in the path to sustainability performance and a 0.04 change in the indirect mediation 

path. These marginal differences support the robustness of the model and indicate that common method bias did not 

materially affect the results (Chin et al., 2013). Taken together, both Harman’s test and the marker variable technique 

confirm that common method variance is not a serious threat to the validity of this study’s findings. 

4 EMPIRICAL ANALYSIS  

Table 1 presents the demographic characteristics of the 214 respondents from Jordan’s manufacturing sector. 

The sample included 56.1% male and 43.9% female participants. Most respondents were aged 31–35 (36.9%) and held 

postgraduate (33.2%) or master’s degrees (42.1%), reflecting a well-educated workforce. 

Table 1. Demographic profile of the study’ respondents   

Variable Category Frequency Percentage (%) 

Gender Male 120 56.1  
Female 94 43.9 

Age Less than 25 years 34 15.9  
26–30 years 51 23.8  
31–35 years 79 36.9  
More than 35 years 50 23.4 

Education Graduation 35 16.4  
Post-Graduation 71 33.2  
Master’s Degree 90 42.1  
Other 18 8.40 

Work Experience Less than 3 years 39 18.2  
3–5 years 58 27.1  
6–10 years 67 31.3  
More than 10 years 50 23.4 

Department Production/Operations 79 36.9  
R&D/Engineering 42 19.6  
Sustainability/CSR 45 21.0  
Administration/Other 48 22.4 

Source(s): Authors’ Own Work. 
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Work experience was diverse, with 58.4% having over five years of industry experience. The majority of 

respondents worked in production/operations (36.9%), followed by sustainability/CSR (21.0%) and R&D (19.6%). This 

distribution ensures that insights were drawn from individuals directly involved in strategic and operational 

sustainability initiatives. The demographic mix reflects a strong foundation for exploring the impact of green 

servitization, circular economy practices, and ESG compliance on sustainability. The presence of educated, mid-career 

professionals in relevant departments adds robustness and contextual relevance to the study’s findings, ensuring that 

responses are grounded in practical organizational experience within Jordan’s industrial landscape 

4.1 Measurement Model Assessment 

Convergent validity of the constructs was assessed by examining the standardized factor loadings of individual 

items. All loadings exceeded the recommended threshold of 0.70, indicating that each item was strongly associated with 

its underlying construct. CEP demonstrated particularly strong factor loadings, with items CEP3 to CEP5 loading above 

0.84. ESG compliance items also loaded highly (0.758–0.892), reflecting strong construct representation. Similarly, GS 

items ranged from 0.759 to 0.850, and SP items ranged from 0.698 to 0.840, confirming reliable measurement. 

Multicollinearity was assessed using VIF values. All indicators had VIF values well below the threshold of 5.0, ranging 

from 1.32 to 3.37, suggesting that multicollinearity was not a concern in the model. These results confirm that the 

constructs demonstrate strong convergent validity and are not affected by multicollinearity, providing a solid foundation 

for the subsequent structural model analysis. 

Table 2. Factor Loadings and VIF Values for Reflective Constructs 

Item CEP ESG GS SP VIF 

CEP2 0.720 
   

1.47 

CEP3 0.841 
   

2.720 

CEP4 0.873 
   

3.366 

CEP5 0.863 
   

2.766 

CEP6 0.714 
   

1.481 

ESG1 
 

0.758 
  

1.321 

ESG2 
 

0.825 
  

2.042 

ESG3 
 

0.892 
  

2.355 

GS1 
  

0.850 
 

1.386 

GS3 
  

0.759 
 

1.548 

GS4 
  

0.813 
 

1.557 

SP1 
   

0.833 2.176 

SP2 
   

0.839 2.274 

SP3 
   

0.840 2.383 

SP5 
   

0.713 2.455 

SP6 
   

0.698 2.415 

Note. GS = Green Servitization; CEP = Circular Economy Practices; ESG = Environmental, Social, and Governance 

Compliance; SP = Sustainability Performance; VIF = Variance Inflation Factor, all factor loadings > 0.70. All VIF 

values < 5.0, indicating no multicollinearity.  Source(s): Authors’ Own Work. 

4.2 Reliability and Validity Assessment 

To ensure the reliability and validity of the measurement model, internal consistency was evaluated using 

Cronbach’s alpha and CR, while convergent and discriminant validity were assessed through AVE. As shown in Table 

3, all constructs demonstrated satisfactory internal consistency, with Cronbach’s alpha values exceeding the 

recommended threshold of 0.70.  

Table 3. Reliability, Convergent Validity, and Discriminant Validity 

Construct Cronbach’s α Composite Reliability AVE CEP ESG GS SP 

CEP 0.862 0.864 0.648 - 
   

ESG 0.766 0.766 0.684 0.475 - 
  

GS 0.744 0.785 0.653 0.296 0.497 - 
 

SP 0.848 0.869 0.619 0.494 0.573 0.384 - 

Note. CEP = Circular Economy Practices; ESG = Environmental, Social, and Governance Compliance; GS = Green 

Servitization; SP = Sustainability Performance. AVE = Average Variance Extracted. Source(s): Authors’ Own Work. 
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Specifically, green servitization (α = 0.744), circular economy practices (α = 0.862), ESG compliance (α = 

0.766), and sustainability performance (α = 0.848) all showed strong reliability. Similarly, composite reliability values 

for each construct ranged from 0.766 to 0.869, further confirming consistent measurement across items. Convergent 

validity was established through AVE values, which were all above the minimum acceptable threshold of 0.50. Circular 

economy practices (AVE = 0.648), ESG compliance (AVE = 0.684), green servitization (AVE = 0.653), and 

sustainability performance (AVE = 0.619) demonstrated that a substantial portion of variance was explained by the 

underlying constructs. Discriminant validity was confirmed using the HTMT, as all values were found to be below the 

conservative threshold of 0.85, as recommended by Henseler et al. (2015), indicating that each construct is empirically 

distinct from the others in the model. This provides stronger evidence of discriminant validity compared to traditional 

criteria like the Fornell–Larcker test. 

These results confirm that the measurement model is both reliable and valid, supporting the robustness of the 

indicators used to represent green servitization, circular economy practices, ESG compliance, and sustainability 

performance. With these psychometric properties established, the model is suitable for testing the hypothesized 

structural relationships in the next stage of analysis. 

4.3 Hypothesis Testing and Structural Model Results 

To examine the structural relationships proposed in the research framework, path coefficients were evaluated 

using the bootstrapping procedure with 10,000 resamples. Table 4 presents the results, including path coefficients, 

standard errors, t-values, p-values, and confidence intervals. 

Table 5. Hypothesis Testing Results (Structural Model Assessment) 

Hypothesis Path Coefficient (β) Std. Error t-value p-

value 

95% CI  

(Lower–Upper) 

Decision 

H1 GS → SP 0.134 0.069 1.949 0.026 0.013 – 0.241 Accepted 

H2 GS → CEP 0.236 0.067 3.514 0.000 0.107 – 0.332 Accepted 

H3 CEP → SP 0.283 0.066 4.319 0.000 0.169 – 0.386 Accepted 

H4 GS → CEP → SP 0.067 0.026 2.577 0.005 0.028 – 0.111 Accepted 

H5 GS × ESG → SP 0.128 0.055 2.337 0.010 0.040 – 0.220 Accepted 

Note. GS = Green Servitization; CEP = Circular Economy Practices; ESG = Environmental, Social, and Governance 

Compliance; SP = Sustainability Performance. Source (s): Authors’ Own Work. 

The results of the structural model provide strong support for the proposed relationships in this study. First, 

green servitization was found to have a direct and statistically significant positive effect on sustainability performance 

(H1: β = 0.134, p = 0.026). This means that when firms integrate environmentally friendly services into their offerings—

such as green maintenance, eco-design, or digital efficiency tools—they see a meaningful improvement in their overall 

sustainability outcomes. In addition, green servitization showed a significant influence on circular economy practices 

(H2: β = 0.236, p < 0.001), indicating that firms adopting green servitization are more likely to implement practices like 

reuse, recycling, and resource recovery. These circular practices themselves had a strong positive impact on 

sustainability performance (H3: β = 0.283, p < 0.001), reinforcing their role as a key operational mechanism for driving 

sustainable results. 

The analysis also confirmed a partial mediation effect (H4: β = 0.067, p = 0.005), meaning that circular economy 

practices help explain how green servitization leads to better sustainability. In other words, it's not just the adoption of 

green services that matters, but also how well those services are supported by circular strategies within the firm. Finally, 

the study found that ESG compliance significantly moderated the relationship between green servitization and 

sustainability (H5: β = 0.128, p = 0.010). This means that the positive effect of green servitization on sustainability is 

stronger in firms that are more committed to ESG principles—such as having transparent governance, social 

responsibility programs, and environmental policies.  

Figure 2 illustrates the structural model developed for this study, depicting the hypothesized relationships among 

green servitization, circular economy practices, ESG compliance, and sustainability performance. the model highlights 

both the direct and indirect paths, including mediation and moderation effects, as tested through structural equation 

modelling. 



  
Page: 57 

 

BARHOOM et at. 

 

Figure 2. Structural Model.  

Source (s): Authors’ Own Work. 

Figure 3 illustrates the moderating effect of ESG compliance on the relationship between green servitization 

and sustainability performance. As shown in the interaction slope, the positive effect of green servitization on 

sustainability performance is significantly stronger when ESG compliance is high. In contrast, firms with low ESG 

compliance experience a weaker or flatter relationship between green servitization and sustainability. This interaction 

confirms that ESG practices act as a strategic amplifier to enhancing the ability of green servitization initiatives to 

deliver meaningful sustainability outcomes. In other words, firms that not only adopt green services but also 

institutionalize ESG principles are more likely to convert their strategic intent into real environmental, social, and 

economic impact. 

 

Figure 3. Interaction slop of ESG 

Source(s): Authors’ Own Work. 

4.4 Discussion on study findings  

The finding that green servitization directly improves sustainability performance confirms the growing 

recognition that service-based, environmentally friendly innovations can support long-term value creation. This aligns 

with previous research e.g., (Johl et al., 2024; Marić & Opazo-Basáez, 2019; Mark‐Herbert et al., 2025) which 
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emphasized that shifting from product-oriented to service-based green models helps organizations reduce waste, 

enhance efficiency, and respond to stakeholder demands for environmental responsibility. In Jordan’s context, where 

resource scarcity and environmental pressures are particularly high, this approach offers a practical pathway to balance 

business growth with sustainability goals. 

Moreover, the significant link between green servitization and circular economy practices highlights that green 

strategies are most effective when backed by operational processes that close the resource loop. Green services alone 

may not deliver full sustainability benefits unless they are embedded within systems that promote reuse, recycling, and 

reduced material consumption. This confirms the operational importance of circularity, consistent with prior findings, 

e.g., (Oyewale & Johl, 2021; Rodríguez-Espíndola et al., 2022; Yin et al., 2023). In manufacturing sectors such as 

chemicals, food processing, and pharmaceuticals, this integration is especially critical for minimizing environmental 

footprint while improving process resilience (Ali et al., 2023). The strong effect of circular economy practices on 

sustainability further reinforces their value as practical tools for advancing environmental and economic performance. 

This is particularly encouraging for Jordanian manufacturers, many of whom are operating under tight resource 

constraints and increasing regulatory pressure. Implementing circular practices can reduce costs, extend material 

lifecycles, and create value from waste—an opportunity that aligns with both business and environmental objectives. 

The study also confirmed the mediating role of circular economy practices in the relationship between green 

servitization and sustainability and aligned with prior studies such as (Alodat et al., 2025; Chouaibi et al., 2021; Yin et 

al., 2023; Zhang et al., 2022). This suggests that circular practices serve as a key mechanism that enables green 

servitization to translate into tangible outcomes. Without such practices, the strategic intent behind green servitization 

may not be fully realized. This finding bridges the gap between high-level strategic planning and day-to-day operations, 

providing evidence for the importance of integrating strategy and execution in sustainability initiatives. Finally, the 

moderating effect of ESG compliance is particularly noteworthy. Firms with higher ESG commitment were more 

successful in converting green servitization into sustainability performance. This suggests that ESG frameworks not 

only signal a firm’s environmental and social responsibility but also enable better implementation of green strategies. 

This result aligns with the work of Sui et al. (2024) and Kumar et al. (2024), who found that ESG maturity enhances the 

effectiveness of green innovations. In Jordan, where ESG practices are still evolving, this finding provides a strong case 

for further institutionalizing ESG principles across the industrial sector. 

5 CONCLUSION 

This study set out to examine how green servitization contributes to sustainability performance in the Jordanian 

manufacturing sector. It focused on understanding the mediating role of CEPs and the moderating effect of ESG 

compliance. The findings confirmed that green servitization has both a direct and indirect effect on sustainability, with 

CEPs acting as a key operational mechanism that enhances environmental and economic outcomes. The results also 

demonstrated that ESG compliance strengthens the positive relationship between green servitization and sustainability, 

highlighting the importance of institutional commitment in maximizing the impact of green initiatives. 

5.1 Theoretical and Practical Implications 

From a theoretical standpoint, this study contributes to the ongoing development of the NRBV by demonstrating 

how green servitization operates not only as a strategic resource but also as a dynamic capability that depends on 

operational execution (via CEPs) and institutional framing (via ESG). By incorporating a mediator and moderator into 

the traditional NRBV framework, the study adds nuance to our understanding of how sustainability performance is 

achieved in resource-constrained environments. 

Practically, the findings offer several actionable insights for managers and policymakers in Jordan and other 

emerging economies. For firm managers, the study highlights the importance of going beyond green product offerings 

and embedding circular thinking into operations—through recycling systems, reuse strategies, and material recovery. 

These actions are not only environmentally beneficial but also economically strategic in markets where input costs and 

resource availability are volatile. Additionally, firms with strong ESG frameworks—including transparent governance, 

ethical labour practices, and community responsibility—are more likely to reap the full benefits of green servitization. 

For policymakers and regulators, the study suggests the need to support and incentivize circular business models 

and ESG adoption through training, tax relief, or compliance frameworks. Governments and industry associations can 

play a facilitative role by offering technical guidance, benchmarking tools, or financial support to firms transitioning 
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toward green and circular models. In the Jordanian context, these insights align with the national green growth agenda 

and can help accelerate industrial transformation toward long-term sustainability. 

5.2 Limitations 

While the findings are robust, several limitations should be acknowledged. First, the study relies on cross-

sectional data, which restricts the ability to assess causality or dynamic changes over time. Although the statistical 

relationships are significant, they do not account for how green servitization and ESG evolve or interact over extended 

periods. Second, data were collected only from Jordanian manufacturing firms, which may limit the generalizability of 

the results to other sectors (e.g., services, construction, energy) or regions with different regulatory, economic, or cultural 

environments. Third, the study used self-reported data gathered through surveys, which may be influenced by social 

desirability bias or limited awareness of respondents, especially in areas like ESG compliance or sustainability 

performance metrics. Fourth, some crucial factors may still be unobserved—such as firm leadership style, innovation 

intensity, or customer pressure—that influence the model’s outcomes. 

5.3 Future Research Directions 

Building on these findings, several future research opportunities emerge. First, scholars could adopt longitudinal 

or panel data approaches to explore how green servitization and ESG evolve over time and what factors enable or hinder 

sustained transformation. Second, future studies could conduct comparative analyses across countries (e.g., Jordan vs. 

Egypt or Turkey) or industry types to understand how institutional, cultural, and regulatory contexts shape the 

effectiveness of circular and green strategies. Third, future work could integrate qualitative methods—such as case 

studies, interviews, or focus groups—to uncover deeper organizational processes, cultural barriers, or leadership 

practices that influence green servitization success. Fourth, researchers could explore other moderating variables, such 

as organizational culture, supply chain integration, digitalization level, or regulatory support, to enrich the framework 

and account for broader contextual influences. Finally, future studies might investigate employee-level outcomes, such 

as green employee behaviour, engagement, or job satisfaction, as mediating mechanisms between green practices and 

firm-level sustainability. Such multi-level studies would offer a more holistic view of how sustainability strategies 

permeate different layers of the organization. 

REFERENCES 

Ali, K., Kausar, N., & Amir, M. (2023), "Impact of pollution prevention strategies on environment sustainability: role 

of environmental management accounting and environmental proactivity", Environ Sci Pollut Res Int, Vol. 30  

No 38, pp. 88891-88904. doi:10.1007/s11356-023-28724-1 

Alkaraan, F., Elmarzouky, M., de Sousa Jabbour, A. B. L., Jabbour, C. J. C., & Gulko, N. (2025), "Maximising 

sustainable performance: Integrating servitisation innovation into green sustainable supply chain management 

under the influence of governance and Industry 4.0", Journal of business research, Vol. 186  No, pp. 115029.  

Alodat, A. Y., Hao, Y., & Nobanee, H. (2025), "How sustainability committees moderate the link between ESG 

performance and environmental innovation in European firms?", Business Process Management Journal,  No.  

Amir, M., Azhar, Z., Kishan, A., & Krishnen, L. (2024), "From the implementation of environmental management 

accounting to organizational sustainability: Does stakeholder integration strengthen it?", Pakistan Journal of 

Commerce and Social Sciences (PJCSS), Vol. 18  No 4, pp. 1065-1089.  

Aragón-Correa, J. A., & Sharma, S. (2003), "A contingent resource-based view of proactive corporate environmental 

strategy", Academy of management review, Vol. 28  No 1, pp. 71-88.  

Borland, H. (2009), "Conceptualising global strategic sustainability and corporate transformational change", 

International marketing review, Vol. 26  No 4/5, pp. 554-572.  

Bressanelli, G., Saccani, N., & Perona, M. (2024), "Are digital servitization-based Circular Economy business models 

sustainable? A systemic what-if simulation model", Journal of cleaner production, Vol. 458  No, pp. 142512.  

Bux, H., Zhang, Z., & Ali, A. (2024), "Corporate social responsibility adoption for achieving economic, environmental, 

and social sustainability performance", Environment Development and Sustainability,  No, pp. 1-31. 

doi:10.1007/s10668-024-05155-7 

Chen, D., & Wang, S. (2024), "Digital transformation, innovation capabilities, and servitization as drivers of ESG 

performance in manufacturing SMEs", Scientific Reports, Vol. 14  No 1, pp. 24516.  

Chin, W. W., Thatcher, J. B., Wright, R. T., & Steel, D. (2013). Controlling for common method variance in PLS 

analysis: the measured latent marker variable approach. Paper presented at the New perspectives in partial 

least squares and related methods. 



  
Page: 60 

 

BARHOOM et at. 

Chouaibi, S., Rossi, M., Siggia, D., & Chouaibi, J. (2021), "Exploring the moderating role of social and ethical practices 

in the relationship between environmental disclosure and financial performance: Evidence from ESG 

companies", Sustainability, Vol. 14  No 1, pp. 209.  

Chowdhury, S., Dey, P. K., Rodríguez-Espíndola, O., Parkes, G., Tuyet, N. T. A., Long, D. D., & Ha, T. P. (2022), 

"Impact of organisational factors on the circular economy practices and sustainable performance of small and 

medium-sized enterprises in Vietnam", Journal of business research, Vol. 147  No, pp. 362-378.  

Cuevas‐Pichardo, L. J., Maldonado‐Guzmán, G., Gómez‐Guillamón, A. D., & Garza‐Reyes, J. A. (2025), "The 

mediating role of circular economy in the relationship between industry 4.0 and sustainable performance in the 

manufacturing industry", Business Strategy and the Environment, Vol. 34  No 2, pp. 1735-1750.  

Hair, J., Black, W., Babin, B., & Anderson, R. (2019), "Multivariate data analysis . Cengage Learning", Hampshire, 

United Kingdom,  No.  

Han, J., Heshmati, A., & Rashidghalam, M. (2020), "Circular economy business models with a focus on servitization", 

Sustainability, Vol. 12  No 21, pp. 8799.  

Hart, S. L. (1995), "A Natural-Resource-Based View of the Firm", Academy of management review, Vol. 20  No 4, pp. 

986-1014. Retrieved from <Go to ISI>://WOS:A1995TH52700014 

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015), "A new criterion for assessing discriminant validity in variance-

based structural equation modeling", Journal of the academy of marketing science, Vol. 43  No 1, pp. 115-135.  

Johl, S. K., Ali, K., Shirahada, K., & Oyewale, O. I. (2024), "Green servitization, circular economy, and sustainability 

a winning combination analysis through hybrid SEM‐ANN approach", Business Strategy and the Environment, 

Vol. 33  No 8, pp. 8978-8993.  

Koilo, V. (2025), "Driving the Circular Economy Through Digital Servitization: Sustainable Business Models in the 

Maritime Sector", Businesses, Vol. 5  No 1, pp. 12.  

Kumar, M., Raut, R. D., Mangla, S. K., Chowdhury, S., & Choubey, V. K. (2024), "Moderating ESG compliance 

between industry 4.0 and green practices with green servitization: Examining its impact on green supply chain 

performance", Technovation, Vol. 129  No, pp. 102898.  

Le, T. T., Behl, A., & Pereira, V. (2024), "Establishing linkages between circular economy practices and sustainable 

performance: the moderating role of circular economy entrepreneurship", Management Decision, Vol. 62  No 

8, pp. 2340-2363.  

Malik, M. S., Ali, K., Amir, M., Tariq, K., & Ramzan, M. (2024), "Green transformational leadership, environmental 

strategy, and green innovation: Mediated moderation of knowledge sharing and green absorptive capacity", 

Pakistan Journal of Commerce and Social Sciences (PJCSS), Vol. 18  No 2, pp. 503-526.  

Marić, J., & Opazo-Basáez, M. (2019), "Green servitization for flexible and sustainable supply chain operations: A 

review of reverse logistics services in manufacturing", Global Journal of Flexible Systems Management, Vol. 

20  No Suppl 1, pp. 65-80.  

Mark‐Herbert, C., Berg, E., Aldberg, J., & Roos, A. (2025), "Servitization for a Circular Economy in Construction", 

Business Strategy and the Environment, Vol. 34  No 4, pp. 5019-5030.  

Miao, Y., Shi, Y., & Jing, H. (2023), "Effect of servitization on performance in manufacturing firms: A mediating effect 

model of digitalisation moderated by ESG performance", Heliyon, Vol. 9  No 10, pp. 1-14.  

Mondal, S., Singh, S., & Gupta, H. (2023), "Green entrepreneurship and digitalization enabling the circular economy 

through sustainable waste management-An exploratory study of emerging economy", Journal of cleaner 

production, Vol. 422  No, pp. 138433.  

Obeidat, S. M., Abdalla, S., & Al Bakri, A. A. K. (2023), "Integrating green human resource management and circular 

economy to enhance sustainable performance: an empirical study from the Qatari service sector", Employee 

Relations: The International Journal, Vol. 45  No 2, pp. 535-563.  

Okhmatovskiy, I., & David, R. J. (2012), "Setting Your Own Standards: Internal Corporate Governance Codes as a 

Response to Institutional Pressure", Organization Science, Vol. 23  No 1, pp. 155-176. 

doi:10.1287/orsc.1100.0642 

Oyelakin, I. O., & Johl, S. K. (2022), "Does ISO 14001 and green servitization provide a push factor for sustainable 

performance? A study of manufacturing firms", Sustainability, Vol. 14  No 15, pp. 9784.  

Oyelakin, I. O., Yusuf, A. H., Arbak, S., & Dhar, B. K. (2025), "Building resource capabilities through green 

servitization and iso 14001 for sustainable performance: perspectives from manufacturing firms", Corporate 

Social Responsibility and Environmental Management, Vol. 32  No 3, pp. 3770-3784.  

Oyewale, O. I., & Johl, S. K. (2021), "The effect of green servitization on malaysian manufacturing firm sustainability: 

A moderating role of iso 14001: 2015 environmental management system", Annals of the Romanian Society for 

Cell Biology, Vol. 25  No 3, pp. 4563-4570.  

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003), "Common method biases in behavioral 

research: a critical review of the literature and recommended remedies", J Appl Psychol, Vol. 88  No 5, pp. 879-

903. doi:10.1037/0021-9010.88.5.879 



  
Page: 61 

 

BARHOOM et at. 

Rabetino, R., Kohtamäki, M., Parida, V., & Vendrell-Herrero, F. (2024). Sustainable servitization for cleaner and 

resource-wise production and consumption: Past, present, and future. In (pp. 143179): Elsevier. 

Rodríguez-Espíndola, O., Cuevas-Romo, A., Chowdhury, S., Díaz-Acevedo, N., Albores, P., Despoudi, S., . . . Dey, P. 

(2022), "The role of circular economy principles and sustainable-oriented innovation to enhance social, 

economic and environmental performance: Evidence from Mexican SMEs", International Journal of 

Production Economics, Vol. 248  No, pp. 108495.  

Russo, M. V., & Fouts, P. A. (1997), "A resource-based perspective on corporate environmental performance and 

profitability", Academy of management journal, Vol. 40  No 3, pp. 534-559. doi:10.5465/257052 

Shaukat, H. S., & Ali, A. J. (2023). Impact of Environmental Organizational Culture on Green Creativity with mediating 

role of Green Behavioural Intention: An evidence from Textile industry of Pakistan. Paper presented at the 2nd 

International Interdisciplinary Conference on Environmental Sciences and Sustainable Developments 

Education and Green Economy (IICESSD EGE 2022). 

Solovida, G. T., & Latan, H. (2017), "Linking environmental strategy to environmental performance Mediation role of 

environmental management accounting", Sustainability Accounting Management and Policy Journal, Vol. 8  

No 5, pp. 595-619. doi:10.1108/Sampj-08-2016-0046 

Sui, X., Hu, H., Wang, H., & Hu, T. (2024), "The impact of servitization transformation on the ESG performance of 

manufacturing firms", International Review of Economics & Finance, Vol. 96  No, pp. 103582.  

Truong, B. T. T., Nguyen, P. V., Vrontis, D., & Ahmed, Z. U. (2023), "Unleashing corporate potential: the interplay of 

intellectual capital, knowledge management, and environmental compliance in enhancing innovation and 

performance", Journal of Knowledge Management, Vol. ahead-of-print  No ahead-of-print. doi:10.1108/Jkm-

05-2023-0389 

Yang, Z., Luo, J., Feng, T., & Pan, R. (2023), "How servitization affects firm performance: The moderating roles of 

corporate social responsibility and green innovation", Journal of Manufacturing Technology Management, Vol. 

34  No 8, pp. 1332-1355.  

Yin, S., Jia, F., Chen, L., & Wang, Q. (2023), "Circular economy practices and sustainable performance: A meta-

analysis", Resources, Conservation and Recycling, Vol. 190  No, pp. 106838.  

Zhang, J., Qi, L., Wang, C., & Lyu, X. (2022), "The impact of servitization on the environmental and social performance 

in manufacturing firms", Journal of Manufacturing Technology Management, Vol. 33  No 3, pp. 425-447.  

 


