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Abstract  

Although environmental pressures have hugely been covered as one of the drivers of 

eco-innovation in the literature, there remain inconsistency of empirical results 

concerning the effects of these pressures on eco-innovation behavior. Hence, this paper 

aims to investigate the effects of environmental pressures (regulatory pressure, green 

demand, and competitive pressure) on eco-innovation. Moreover, it examines the 

mediating role of environmental capabilities in environmental pressure – eco-

innovation relationship. 183 valid questionnaires were collected from managers and 

owners of manufacturing SMEs. Results of data analysis using Smart-PLS reveal that 

among environmental pressures, only green demand has a direct effect on eco-

innovation. In addition, environmental capabilities have only mediated the effect of 

competitive pressure on eco-innovation. The study constitutes one of the few studies 

addressing the issue of how the drives of eco-innovation interact. It also provides SMEs 

managers and owners and policymakers with practical implications.    

 

  



 

 

Introduction  
Green transformation has recently become a major business imperative, which is an 

increasing challenge for firms to involve environmental concerns in their different 

conducts (Dieu Thu et al., 2018; Pereira et al., 2020). With global interest in 

environmental sustainability, a rising pressure has been exerted on business world to 

adopt proactive environmental strategies aiming to avoid or reduce adverse 

environmental impacts (R. Y. K. Chan et al., 2012; Xue et al., 2019). Of these strategies, 

the eco-innovation strategy is conceived as a “win-win” strategy, which is broader than 

using green technologies; it has extended to renovating the whole innovation cycle not 

only to relieve environmental pressures from regulatory bodies, customers, or society, 

but also to provide firms with opportunities to sustain their competitive advantage 

(Bonzanini et al., 2016; Fernando et al., 2019; Mady et al., 2021; Sanni, 2018). There 

has therefore been a growing body of literature on eco-innovation and the drivers which 

can contribute to foster eco-innovation practices, in particular among small and medium 

sized enterprises because of huge environmental footprint resulting from their 

operations (Mitchell et al., 2020; Pacheco et al., 2018). A large stream of these studies 

has increasingly debated the driving role of external pressures, such as regulatory 

pressure, customer pressure, and competitive pressure, in motivating firms to adopt 

proactive environmental paradigms, especially eco-innovation practices.   

Environmental pressures are not always expected to pay off; they are alone insufficient 

to foster eco-innovation practices (Huang et al., 2016). Prior studies argue that there has 

been a heterogeneity between the firms in their responses to the same environmental 

pressures within the same industry (Daddi et al., 2016; L. H. Lin & Ho, 2016). 

Responding to these pressures, potential three responses can be adopted by SMEs, 

which range from resistant and reactive to proactive (Klewitz & Hansen, 2014; 

Mondéjar-Jiménez et al., 2015). Firms may respond to external pressures from 

regulatory entities or stakeholders by ignorance of these pressures or implementing 

limited actions just enabling them to comply with these pressures (Hansen & Klewitz, 

2012). Such heterogeneity in the proactivity of environmental practices may be due to 

internal features of the firm, such as goal-specific resources, rather than the external 

pressures on the firms (Huang et al., 2016; Kang & He, 2018). Therefore, evidence is 

needed to prove how the firm's internal characteristics affect firms` response to 

environmental pressures when fostering their eco-innovation practices. 

Although the knowledge is ample on the driving factors of eco-innovation which are 

divided into two sets of factors: internal drivers and external pressures (Horbach et al., 

2012; Kesidou & Demirel, 2012; Maldonado-Guzmán & Garza-Reyes, 2020; Salim et 

al., 2019), few studies accentuate the importance of synergy of internal and external 

drivers of eco-innovation to adopt eco-innovation. Using institution theory, a large part 

of literature has accentuated the prominence of institutional pressures (environmental 

pressures) in spurring eco-innovation practices. In contrast, other studies have 

highlighted that these pressures are slightly influential in stimulating eco-innovations 

(Frondel et al., 2008; Mady et al., 2021), reflecting a failing institutional theory alone 

to explain how to external pressures determine eco-innovation practices (Huang et al., 

2016).  As justified by  Majid et al., (2019) and Keshminder & del Río, (2019), these mixed 

results have been due to the fact that these studies have disregarded examining the 



 

 

influence of external pressures and internal driving factors of eco-innovation 

simultaneously. In other words, there is a need to integrate the internal driving forces 

to better explain the relationship between external pressures and adopting eco-

innovation (Kang & He, 2018; Majid et al., 2019). However, few studies have  

investigated the intermediary role of internal mechanism in the relationship between 

external pressures and eco-innovation, aiming to boost the explanatory power of such 

relationship.  

Environmental capabilities, however, are substantially considered one of the most 

important internal drivers of eco-innovation (Triguero et al., 2013). Although 

environmental capabilities play a vital role in implementing proactive environmental 

initiatives in SMEs (Aboelmaged & Hashem, 2019; Oxborrow & Brindley, 2013), 

empirical evidence on the role of environmental capabilities in firms` response to adopt 

eco-innovation is still needed. Therefore, this study contributes to the existing body of 

knowledge of eco-innovation by investigating the direct and indirect effect of 

environmental pressure (regulatory pressure, green demand, and competitive pressure) 

on eco-innovation. Examining the mediating role of environmental capabilities is one 

of the attempts that could solve the inconsistent relationship of environmental pressure 

on eco-innovation. The study provides SMEs’ managers with empirical evidence to put 

more emphasis on environmental capabilities to foster eco-innovation.          

Literature review and Hypotheses development  

Eco-innovation is becoming a highly proactive environmental strategy playing two 

mutually reinforcing roles, namely, sustainability and innovation, which are sources of 

competitive advantage (Mondéjar-Jiménez et al., 2015). With growing the relevance of 

sustainability as a key strategic issue affecting the future of businesses, an increasing 

number of firms tend to adopt more environmentally oriented measures (Gabler et al., 

2015). Of these proactive environmental measures, eco-innovation is a common notion 

that refers to “the production, assimilation or exploitation of a product, production 

process, service or management or business method that is novel to the organization 

and which results, throughout its life cycle, in a reduction of environmental risk, 

pollution and other negative impacts of resource use compared to relevant alternatives” 

(Kemp & Pearson, 2007, p.7). The hallmark of eco-innovation is that it is adopted to 

achieve two main objective; acquiring competitive edge over other rivals and reducing 

environmental impacts, although the latter objective is often coming as a side effect of 

these innovations (Hojnik & Ruzzier, 2016a; Horbach et al., 2012). Therefore, eco-

innovation has been the focus of debate in recent literature, the bulk of which has 

addressed the driving factors of eco-innovation (Arranz et al., 2021; Mady et al., 2021). 

There have been two sets of drivers of eco-innovation, which are internal drivers and 

external drivers (Maldonado-Guzmán & Garza-Reyes, 2020). The latter set of drivers 

refer to the institutional and societal pressures that have been exerted by external parts 

on the firm to adopt proactive environmental strategies (Daddi et al., 2016). Based on 

institutional theory, the success of firms comes from the acquisition of support and 

legitimacy by complying with external pressures (DiMaggio & Powell, 1983). In the 

context of institutional theory, there are three different types of pressure that can affect 

firms’ choices and attitudes: coercive, normative, and mimetic pressure (DiMaggio & 

Powell, 1983; Meyer & Scott, 1983). In the literature of eco-innovation, environmental 



 

 

pressures have also placed into three different pressures; regulation or regulatory 

pressure, green demand or customer pressure, and competitive pressure, which reflect 

institutional pressures suggested in institutional theory (Cai & Li, 2018; Hojnik & 

Ruzzier, 2016a).  

Environmental Regulation  

Regulation is regarded as the most external pressure impacting on firms to adopt eco-

innovation  (Hojnik & Ruzzier, 2016a; Huang et al., 2016; Sanni, 2018). As opposed to 

other external pressures, regulative pressure is a coercive mechanism enforcing firms 

to bring a target change by imposing penalties for non-compliance or tying resources 

to requirements (Berrone et al., 2013; Simpson, 2012). Legislation and policy initiatives 

can act as standards of behavior imposed by regulatory bodies for encouraging firms to 

adopt certain practices (Simpson, 2012). As indicated by Zhang et al., (2020), 

regulatory pressure via command and control regulation can constitute an effective 

enabler of knowledge sharing and help firms in identifying opportunities for 

innovations. In the same vein, H. K. Chan et al., (2016) conclude that environmental 

regulations play a pivotal role in developing eco-innovations such as eco-product 

innovation that can in turn offset the cost afforded by firms to be compliant with these 

regulations. This conclusion was supported by Porter hypothesis assuming that 

environmental regulations with high level of stringency and well-designed can not only 

induce firms to adopt proactive environmental measures, but they also lead to 

compensate the financial burdens resulting from the compliance of these regulations 

(Porter & Van Der Linde, 1995). 

However, other prior studies have found that environmental regulations do not act as a 

driver of eco-innovation. For example, the study of Eiadat et al., (2008) indicates  that 

the pressure exerted by governmental environmental regulation negatively affects 

adopting eco-innovation. Although Cai & Li, ( 2018) mention that only minimal degree 

of eco-innovation can be driven by environmental regulations, their study has found 

that eco-innovation behavior is not triggered by strict environmental regulations. 

Similarly, Mady et al., (2021) have found that environmental regulation has no direct 

impact on applying any eco-innovation practices. Hence, Daddi et al., (2016) accentuate 

that eco-innovation practices are not necessarily driven by strict regulations because 

these practices are more likely to be a willingly innovative response rather than 

resulting from forced choice. As the role of environmental regulation in encouraging 

firms to foster eco-innovation is still disputed, the study suggests the following 

hypothesis (see figure 1):  

H1: the pressure exerted by environmental regulations positively impacts on adopting eco-

innovation among manufacturing SMEs.  

Green demand  

With worsening the environmental problems, customers are beginning to be responsible 

for addressing these problems through adopting “green consumerism” which reflects a 

willingness and preference of customers to purchase eco-friendly products, , even with 

their high prices (Akhtar et al., 2021; Chekima et al., 2016). Shifting the conventional 

consumption into green consumerism reflecting prevailing social norms is putting a 

normative pressure on firms to be greener (Y. Li, 2014; Mondéjar-Jiménez et al., 2015). 



 

 

In market-economy, sustainable profitability has become a key driver for the majority 

of corporation actions, which can urge firms to meet consumers` green demands (Huang 

et al., 2016). Customers in the market of eco-friendly products willingly pay a premium 

price for indirect green benefits of these products, opening up a business opportunity 

which should be seized by innovating more eco-friendly products and operations  

(Sanni, 2018). As inferred by Cai & Li, (2018), the customer demand for eco-friendly 

products is deemed a significant predictor for eco-innovation behavior. With high 

competition in eco-friendly product market, customer`s green value should be aligned 

by implementing eco-innovation practices, especially eco-product innovation that plays 

a key role in differentiating firm`s products (R. J. Lin et al., 2013). Kesidou & Demirel, 

(2012) suggest that firms often respond to the pressure of green demand with minimum 

degree of eco-innovations which are thought to be enough to reflect firms` orientation 

toward “green issues”. However, Frondel et al., (2008) argue that among pressure 

groups, customers do not affect the decision to implement environmental innovation. 

Likewise, Mady et al., ( 2021) conclude that eco-innovation practices, either eco-

produce, eco-process, or eco-organizational innovation are not significantly influenced 

by green demand pressure. As empirical results related to impact of green demand in 

fostering eco-innovation remain disputed, the study develops the following hypothesis 

(see figure1):       

H2: the pressure exerted by green demand positively impacts on adopting eco-innovation  

Competitive pressure  

Based on institutional theory, mimetic pressure has been third type of institutional 

pressure that comes from the tendency of the firm to emulate other successful rival 

firms (Daddi et al., 2016; Hojnik & Ruzzier, 2016b). “Going green” has become a trend 

to which strategic-minded businesses shift to promote a green image and achieve a 

competitive edge. Eco-innovation constitutes a fashionable business approach that 

provides firms with worthy opportunities to gain a competitive edge through 

developing and producing new green products, processes, and firm`s business models 

(Cabrita et al., 2014; Szilagyi et al., 2018). On proactive environmental strategy, green-

oriented firms make use eco-innovations to gain “first-mover advantage” enabling them 

to aligning with customer green values (Yue et al., 2020). On the other hand, intensified 

competition and increasing green demand have forced other firms into mimicking 

rivals` successful environmental initiatives related to eco-innovation (H. Lin et al., 

2014). Although several studies contend that competitive pressure is seen as one of the 

external environmental pressures that can be the most effective driving factor of eco-

innovation adoption (e.g. Cai & Li, 2018; Hojnik & Ruzzier, 2016b; Y. Li, 2014; 

Yalabik & Fairchild, 2011), others, for example, the study of Mady et al., ( 2021) found 

that the impact of competitive pressure in pursuing eco-innovation practices is 

insignificant. Relatedly, Tyler et al., ( 2018) conclude that environmental practices as a 

competitive opportunity tend to be adopted by SMEs managers in the case of weaker 

competitive pressure. Hence, the current study argues that the competitive pressure on 

manufacturing SMEs can play a critical role in fostering eco-innovations.  As such, the 

following hypothesis is postulated (see figure1): 

H3: the pressure exerted by competitors positively impacts on adopting eco-innovation. 



 

 

Environmental capabilities  

Alongside external environmental pressures, adopting eco-innovation can also be 

driven by internal characteristics of a firm such as internal capabilities (Salim et al., 

2019). Based on resource-based view, prior studies accentuate that the success of 

environmental strategy followed by a firm is highly influenced by its resources and 

capabilities enabling it to manage change and exploit potential opportunities (Kang & 

He, 2018; Sumrin et al., 2021). The concept of “Green or environmental capabilities” is 

used to reflect a bundle of distinctive skills, competencies, and knowledge that can 

serve as a facilitating factor for adopting green practices, such as Environmental 

Management System  (EMS), green technologies, eco-infrastructure (Nkrumah et al., 

2021). As mentioned by Triguero et al., (2013), engaging in and fulfilling eco-

innovation requires specific capabilities that tend to be more specialized, complex and 

highly costly. Using the idea of path dependence, the ability of the firm to espouse greener 

innovative responses is highly reliant on what capabilities the firm owned (Zhu et al., 2013). 

Wugan Cai & Li (2018) found that firms that own technological capabilities, either in 

the form of tangible technologies or specialized knowledge related to the environment, 

are more likely to implement eco-innovation practices. Huang et al., (2016) and D. Li 

et al., (2019) argue that the impact of firms` environmental capabilities in pursuing eco-

innovation is attributable to its role in identifying environmental targets and revealing 

profitable opportunities in the domain of  eco-innovation. Besides, the existence of 

environmental capabilities such as an environmental management system (EMS) make 

a firm better able to adapt to the changes that occur in the internal and external 

environment (Aragón-Correa et al., 2008). However, there is relatively a lack in the 

literature interested in investigating the influence of internal factors, such as 

environmental capabilities, on stimulating eco-innovation (Dieu Thu et al., 2018). As 

such, the following hypothesis is formulated in this study (see figure 1): 

H3: environmental capabilities positively impact on adopting eco-innovation. 

Mediating role of environmental capabilities 

Using institutional theory, an extensive stream of literature has investigated the impact 

of external or institutional pressures on embracing proactive environmental strategy 

(e.g. Cai & Li, 2018; H. Lin et al., 2014; Sarkis et al., 2010). Such theory is anchored 

in a key theoretical foundation that the firms under the same external pressures (i.e. 

institutional pressures) are supposed to act similarly and implement homologous 

practices in the so-called “Homogeneity of organizational actions” (DiMaggio & 

Powell, 1983). However, empirical results on the effects of environmental pressures on 

adopting environmental initiatives have been disputed, emphasizing that these 

pressures can provoke heterogeneous responses that may not be environmentally 

proactiveness. The institutional theory is therefore alone inadequate to explain how 

institutional pressures either formal institutions such as regulation or informal 

institutions such as customer preference and mimetic pressure affect environmental 

practices, thereby numerous studies argue that such relationship should be explained by 

internal mechanism as defined by resource-based view (RBV)(e.g. Majid et al., 2019; 

Shubham et al., 2018) (Kang & He, 2018).  

Integrating both institutional theory and RBV, some eco-innovation scholars 

considering the impact of institutional pressures on eco-friendly practices have 



 

 

involved the internal mechanism to increase the exploratory power of such relationship. 

For example, Shubham et al., (2018) accentuated that absorptive capacity serve as an 

internal mechanism in the nexus between institutional pressures and implementation of 

environmental practices. Liao, (2018) has hypothesized that institutional pressures 

affect environmental innovation strategy through mediating knowledge acquisition 

which is an organizational capability enabling firms to providing and exploiting 

knowledge on the external environment. Keshminder & del Río, (2019) have confirmed 

the mediating role of environmental strategy in the relationship between external 

pressures, such as customer pressure and eco-innovation. Majid et al., (2019) have 

concluded that firms can respond to institutional pressures with developing eco-friendly 

business strategies as a valuable internal firm`s resource to adopting practices 

improving environmental results such as pollution prevention, recycling and waste 

reduction. Arguably, our theoretical framework suggests that environmental pressures 

play an influential role in encouraging SMEs to build and develop their environmental 

capabilities, thereby inducing eco-innovations.  

The regulatory pressure through environmental regulations can be effective to adopt 

proactive environmental practices only when it directly facilitates a firm`s decision to 

invest in resources and capabilities necessary to facing environmental concerns (Sarkis 

et al., 2010; Simpson, 2012). The regulatory requirements can be faced with many 

choices which do not necessarily lead to proactive environmental practices. More 

precisely, increasing regulatory pressure makes firms more focused on implement 

practices that seem to be visible but not effective in addressing environmental concerns 

as a result of lack of necessary internal capabilities (Cainelli et al., 2015; Simpson, 2012). 

In the same vein, Huang et al., (2016) have used the notion of green organizational 

responses to reflect internal capabilities that can be triggered by institutional pressures, 

namely, regulatory pressure and customer pressure. In their study, regulatory pressure 

is positively associated with application of environmental organization capabilities 

such as ecological monitoring and environmental auditing. Similarly, The role played 

by environmental regulations in facilitating the firm`s decision of adopting EMS  as a 

core element of environmental capabilities has empirically been illustrated by Zhao et 

al., (2015). As concluded by H. Lin et al., (2014), EMS can be driven by environmental 

regulation exerted on business community to espouse environmental practices. On the 

other hand, meeting environmental regulations, firms can obtain external rewards and 

resources enabling them to develop their environmental capabilities and thereby being 

eco-innovators (Cainelli et al., 2015; Phan & Baird, 2015). Hence, we argue that firms 

that lack environmental capabilities are more likely to fail to translate regulatory 

pressures into innovative solutions in the environmental context. Hence, the following 

hypotheses have been established (see figure1): 

H5: the environmental regulation positively impacts on environmental organizational 

capabilities 

H8: the relationship between environmental regulation and eco-innovation is mediated 

by environmental organizational capabilities.    

Customer pressure can pay off in adopt eco-innovation within SMEs when it triggers 

firms to strengthen and develop their environmental capabilities. Baranova & 



 

 

Meadows, (2017) elaborate that customers are regarded one of environmental 

stockholder groups that can engage in developing environmental capabilities. In the 

same context, Huang et al., (2016) accentuate that the more responsive to green 

consumers` demand firms are, the more efficient the development of environmental 

capabilities is.  In the study of Delmas & Montiel, (2009), the results demonstrate that 

firms that follow the customers` needs are more tending to establish ISO14001 as one 

of certified EMS. Through a rich collaborative relationship, customers are therefore 

expected to help firm in selecting and developing environmental capabilities 

(Jahanshahi & Brem, 2018). Under customer pressure, firms without supporting 

capabilities might be highly prone to implement suboptimal responses. Put differently, 

customer preferences are viewed as a “interest without responsibility” which may make 

some firms tend to adopt reactive or non-proactive environmental solutions such as end-

of-pipe solutions because of lack of goal-oriented resources (Simpson, 2012). 

Arguably, environmental capabilities are important for firms to respond to green 

demand with adopting environmentally innovative responses. Hence, the following 

hypotheses have been formulated (figure 1):  

H6: the green demand positively impacts on environmental organizational capabilities 

H9: the relationship between environmental regulation and eco-innovation is mediated 

by green demand.  

Pertaining to environmental management, firms are facing strong competitive pressures 

exerted by market pioneers who carry out actions that extend beyond compliance and 

thereby raise the environmental standard for all rivals in their industry (Sharfman et al., 

2004). With stronger competitive pressures, environmental capabilities, especially 

EMS, are imperative for firms to sustain and strengthen their competitiveness (Phan & 

Baird, 2015; Sharfman et al., 2004). As competitors pressure is considered as influential 

in developing environmental capabilities, the study argues that competitive pressure 

have indirect effect on eco-innovation by mediating environmental capabilities. 

Therefore, the following hypotheses have been postulated (see figure 1)   

H7: the competitive pressure positively impacts on environmental organizational 

capabilities 

H10: the relationship between environmental regulation and eco-innovation is 

mediated by competitive pressure 

 



 

 

 

Figure 1 : Theoretical framework 

Methodology  
To test the hypothesized model, quantitative data were collected using an online self-

reported questionnaire survey. The questionnaire was divided into two sections. The 

first section included demographic variables. The second part included the constructs 

measurements that were developed from the literature. Given the importance of the 

tool's face validity, the questionnaire was reviewed by three academics and six SMEs 

senior managers. Moreover, the translation and re-translation technique was used to 

avoid translation errors (Saunders et al., 2009), where the tool developed from English 

literature and the respondents were Arabic speakers.     

Measure  
This study used five constructs including regulations, greed demand, competitive 

pressure, environmental capabilities, and eco-innovation. A 5-point Likert scale 

ranging from 1= “strongly disagree” to 5= “strongly agree” was used for all constructs. 

Regulations were measured using 3-items measure used by Cai & Li, (2018). Green 

demand was measured by the scale consist of 4 items adapted from Hojnik & Ruzzier, 

(2016b). A 3-items scale adapted from Hojnik & Ruzzier, (2016b) was used to measure 

competitive pressure. To measure environmental capabilities, however, a measurement 

developed by Cai & Li, (2018) consist of 4 items were employed. Eco-innovation is the 

dependent variable which was measured depending on 17 statements adapted from 

Peng & Liu, (2016)   

 Sample  

A random sample of manufacturing SMEs operate in Egypt was chosen. 650 online 

questionnaires with a covering letter explaining the purpose of the study were sent to 

SMEs managers or owners subject to contact details availability. 209 questionnaires 

were returned, of these, 183 questionnaires were usable representing a response rate of 

28.15%. Table (1) shows the sample characteristics. While most of respondents 

(66.7%) have more than 20 years of experience, only 5.5% of respondents have 10 

years’ experience or less. The ratio of position quite balanced with 93 of the respondents 

Regulation  

Green Demand 

Competitive 

pressure 

Environmental 

Capabilities 

Eco-innovation  

H1 

H2 

H3 

H4 

H7 

H6 

H5 



 

 

were owners (50.8%) and 90 of respondents were managers (49.2%). However, most 

of the respondents holds a university degree (70.5%). While 88.5% of the surveyors 

were male, 11.5% were female. In terms of size, the largest part of the surveyed firms 

were small sized firms 111 (60.7%). 

 

Table 1: sample profile 

 

Data analysis and results 

The research model proposed in this study has consisted of ten hypothesized 

relationships of which three relationships have been hypothesized to examine the 

mediating role of a given construct. Hence, Smart-PLS was initially a suitable technique 

opted to develop and test the hypothesized structural model. Additionally, the 

multivariate normality test using WebPower software showed that the collected data is 

non-normal data (see appendix A). Consequently, Smart-PLS, which is considered an 

effective analytical technique for non-normal data analysis (Hair Jr et al., 2014), was 

selected. Using Smart-PLS 3, two phases of data analysis were conducted, namely, 

measurement model assessment and structural model assessment respectively.   

 Item Frequency Percentage 

Gender  Male  162 88.5% 

Female 21 11.5% 

Experience   10 years or less 10 5.5 

11-15 21 11.5 

16-20 30 16.4 

More than 20 122 66.7 

Position Owner  93 50.8 

Manager  90 49.2 

Education  High school 9 4.9 

Bachelor  129 70.5 

Postgraduate   45 24.6 

Industry type Metal   18 9.8 

Pharmaceutical   6 3.3 

Building  12 6.6 

Chemicals  27 14.8 

Electronics  9 4.9 

Plastics  9 4.9 

Furniture  24 13.1 

Textile  30 16.4 

Papers  9 4.9 

Food  27 14.8 

Machinery and repair  12 6.6 

Firm size  Small  111 60.7 

Medium  72 39.3 



 

 

Measurement model: 

The measurement model was assessed prior to testing the hypotheses in terms of 

convergent validity, unidimensionality, and discriminant validity. Convergent validity 

was assessed using CFA where all items’ loadings were above 0.60 (Gefen & Straub, 

2005). Unidimensionality, however, was ensured using three criteria (Gefen et al., 

2011). First, higher internal consistency where the lowest item loadings were 0.629 

(Chin, 2010), after deleting three items including EI6, EI7, and EI9 which  were below 

the threshold of 0.60. Second, Composite Reliability (CR) for all constructs was greater 

than the cut-off value of 0.80 (Henseler et al., 2016)(as shown in Table 1).Third, the 

Average variance extract (AVE) for all constructs was above 0.50.  Discriminant 

validity was ensured by the new criterion of Heterotrait–Monotrait ratio (HTMT) 

(Henseler et al., 2015). The results indicate the discriminant validity where the average 

of correlations of the indicators across constructs relative to the average of correlations 

of the constructs within the same construct was below 0.85 (Table 2). All in all, the 

measurement model has met the criteria of convergent validity, unidimensionality, and 

discriminant validity; therefore, the structural model can be tested.    

Table 2: Construct reliability and Validity 

Construct  items Loadings CR AVE 

Competitive pressure (CP) CP1 0.891 0.941 0.842 

 CP2 0.947 
  

 CP3 0.914 
  

Eco-innovation (EI) EI1 0.843 0.951 0.580 

 EI10 0.629 
  

 EI11 0.699 
  

 EI12 0.802 
  

 EI13 0.702 
  

 EI14 0.752 
  

 EI15 0.763 
  

 EI16 0.808 
  

 EI17 0.703 
  

 EI2 0.870 
  

 EI3 0.808 
  

 EI4 0.794 
  

 EI5 0.783 
  

 EI8 0.669 
  

Environmental capabilities (EC)  Env_Cap1 0.835 0.881 0.649 

 Env_Cap2 0.790 
  

 Env_Cap3 0.725 
  

 Env_Cap4 0.867 
  

Green demand (GD) GD1 0.812 0.894 0.678 

 GD2 0.815 
  

 GD3 0.848 
  

 GD4 0.818 
  

Regulation (R)  R1 0.815 0.898 0.746 

 R2 0.890 
  



 

 

 R3 0.884 
  

Notes: AVE: Average Variance Extracted; CR: Composite reliability; EI6, EI7, and EI9 

were deleted 

 

Table 3. Discriminant validity (HTMT) 
 

EI EC R CP GD 

EI      

EC 0.717     

R 0.504 0.378    

CP 0.632 0.615 0.462   

GD 0.605 0.478 0.512 0.642  

 

Structural model: 

Structural equation modeling partial least square methodology with bootstrapping 5000 

resampling was applied to test the pre-sited hypotheses using Smart Pls 3.0. however, 

the goodness of the structural model was tested prior testing the hypotheses using Hair's 

five-step approach (Hair et al., 2013). 1- collinearity was assessed among constructs as 

the highest VIF is 1.836 which means the model does not suffer from the collinearity 

problem (Table 3). 2- path coefficient of the structural model was examined to 

empirically assess the significance of the postulated hypotheses. Table 5 (also 

Appendix B) show the estimated path coefficients. 3- coefficient of determination. This 

study shows reasonable R2 value for all the dependent variables (EI= 0.575; EC= 0.328) 

(Table 4). 4- effect size F2, the results conclude that all constructs have moderate to 

high effect size (Table 4).  5- the predictive power of the model Q2. All the dependent 

variables have Q2 values above zero which indicates the predictive power of the model 

(Table 4).  

Table 5 summarizes the direct hypotheses tests as follows: three out of seven 

hypotheses were supported. While the analysis shows a significant positive impact for 

green demand (β= 0.194; t=2.179; p< 0.05) and environmental capability (β= 0.433; t= 

4.604; p< 0.05) on eco-innovation, the impact of regulations (β= 0.153; t= 1.401; p> 

0.05) and competitive pressure (β= 0.184; t= 1.324; p> 0.05) on eco-innovation was 

nonsignificant. Therefore, H2 & H4 were supported and H1 & H3 were not supported. 

Furthermore, the results indicate the non-significant effect of regulations (β= 0.107; t= 

1.215; p> 0.05) and green demand (β= 0.135; t= 1.330; p> 0.05) on environmental 

capability. Hence, H5 and H6 were rejected. Lastly, H7 was accepted (β= 0.428; 

t=4.460; p< 0.05) as results depict that competitive pressure has a significant positive 

effect on environmental capability.   

 

Table 4. Results of lateral collinearity 
 

EI-VIF EC-VIF 

EC 1.489  



 

 

R 1.291 1.274 

CP 1.836 1.564 

GD 1.617 1.590 

 

Table 5. Coefficient of determination (R2), and effect size (f2) 

Construct  F2 R2 Q2 

EI EC 0.296 0.575 0.311  
R 0.043   

 
CP 0.044   

 
GD 0.055   

EC R 0.013 0.328 0.190  
CP 0.174   

 
GD 0.017   

 

Table 6. Path coefficients for direct relationships 

Hypothesis B SE t 2.5% 97.5% Decision 

H1: R -> EI 0.153 0.110 1.401 -0.062 0.369 Not accepted  

H2: GD -> EI 0.194 0.089 2.179 0.019 0.369 Accepted 

H3: CP -> EI 0.184 0.139 1.324 -0.089 0.458 Not accepted 

H4: EC -> EI 0.433 0.094 4.604 0.248 0.618 Accepted 

H5: R -> EC 0.107 0.088 1.215 -0.066 0.281 Not accepted 

H6: GD -> EC 0.135 0.102 1.330 -0.064 0.335 Not accepted 

H7: CP -> EC 0.428 0.096 4.460 0.239 0.616 Accepted 

 

Mediating effect testing 

Table 6 shows the mediating effect testing. this research examines the significance of 

mediating effect of environmental capability. The mediating effect is acceptable if the 

indirect relationship is significant. The results reveal that environmental capability 

significantly mediate the relationship between green demand eco-innovation (β= 0.185; 

t=3.879; p< 0.05). therefore, H10 was supported. However, H8 and H9 were rejected. 

Environmental capability neither mediate the relationship between regulations and eco-

innovation (β= 0.047; t= 1.081; p> 0.05) nor the relationship between green demand 

and eco-innovation (β= 0.059; t= 1.217; p> 0.05).      

Table 7. Path coefficients for indirect relationships 

Hypothesis B SE t 2.5% 97.5% Decision 

H8: R -> EC -> EI 0.047 0.043 1.081 -0.038 0.131 Not accepted 

H9: GD -> EC -> EI 0.059 0.048 1.217 -0.031 0.148 Not accepted 

H10: CP -> EC -> EI 0.185 0.048 3.879 0.090 0.280 Accepted 

Discussion  
The question of the driving factors of eco-innovation and how they interact has 

increasingly been the focus of recent literature. As a result, the study comes as an 



 

 

extension of this stream of literature by investigating the indirect impact of 

environmental external pressure on adopting eco-innovation using environmental 

organizational capabilities as a mediator. Of ten hypothesized relationships outlined in 

the study framework, results, as afore-mentioned before, illustrated that only four 

hypotheses have been confirmed. First, among environmental pressures examined in 

this study, only green demand had a direct effect on eco-innovation. Second, 

environmental capabilities also had a significant effect on eco-innovation. Third, 

environmental capabilities have significantly been influenced by competitive pressure. 

Forth, among the hypothesized three mediating effects, environmental capabilities have 

only mediated the effect of competitive pressure on eco-innovation. 

The findings have revealed that environmental capabilities  were shown to be a major 

internal determinant of eco-innovation. This is substantiated by several scholars, such 

as Triguero et al., (2013) and Salim et al., (2019) who have concluded that 

organizational capabilities, in particular these are related to environmental orientation, 

have emerged as a critical driver for SMEs to foster eco-innovative solutions. Likewise, 

Cai & Li, (2018) assert that environmental capabilities allow green-oriented firms to 

access to environmental knowledge and facilitate integrating eco-innovation elements 

toward sustainable development. To justify this result, the study has used the logic of 

RBV that a firm`s success in the innovation process is essentially dependent on its own  

resources and capabilities (Subrahmanya, 2015). Given the fact that Eco-innovation 

seems to be complex and a high novelty in comparison to other innovations, specialized 

environmental capabilities are more needed to spur eco-innovative solutions that can 

enable SMEs to seize market opportunities (Ghisetti et al., 2015; J. A. Zhang & Walton, 

2017).      

Whereas an extensive line of literature on eco-innovation accentuates the role of 

environmental regulation in encouraging firms to be eco-innovators (e.g. Hojnik & 

Ruzzier, 2016a; Huang et al., 2016; Sanni, 2018), our findings have indicated that  

environmental regulation was found to have an insignificant effect on adopting eco-

innovation. This result, proved by Mady et al., (2021); however, it could be explained 

by the inadequacy of environmental regulation to convince SMEs that eco-innovation 

adoption would have positive economic and social implications. Additional possible 

justification for this result is that eco-innovation practices are entirely considered as 

voluntary and innovative choices, which are not influenced by environmental 

regulation as a forced mechanism (Daddi et al., 2016). These previous explanations 

could also  explain the insignificant influence of environmental regulation on 

environmental capabilities and thereby on eco-innovation indirectly.     

Our empirical examination indicates that green demand is the most environmental 

pressure force that promote eco-innovation decisions within SMEs  has been  confirmed 

by plenty of prior studies (e.g. Cai & Li, 2018; Hojnik & Ruzzier, 2016b; Keshminder 

& del Río, 2019; Kesidou & Demirel, 2012). With raising the number of consumers 

with highly environmental consciousness, the demand for eco-friendly products is 

nowadays becoming a promising segment of market, thereby exerting extensive 

pressure on SMEs to grasp market opportunities through creating more eco-innovative 

alternatives. Nevertheless, the findings have unveiled that green demand pressure fails 

to stimulate the decision of SMEs to develop and invest in environmental capabilities 



 

 

necessary to implement eco-innovations. Therefore, environmental capabilities were 

not mediated the relationship between green demand and eco-innovation. This result 

might be attributed to the justification that there is no evident channel through which 

customers can cooperate with firms in develop their environmental capabilities.     

In contrast to prior research on eco-innovation (e.g. Cai & Li, 2018; Yalabik & 

Fairchild, 2011) that accentuate the relevance of competitive pressure in inducing eco-

innovation behavior, our findings have evidenced that eco-innovation was not a direct 

consequence of competitive pressure. Nonetheless, as illustrated by the findings, 

competitive pressure exhibited an indirect significant effect on eco-innovation by 

mediating environmental capabilities. This can be ascribed to that in the face of 

increased rivalry, SME managers would shift their focus away from competitive risks 

and toward optimizing value creation through the existing established strategies rather 

than new competitive alternatives such as eco-innovative practices (Tyler et al., 2018). 

However, by environmental capabilities, SMEs would be able to respond to competitive 

pressures and deal with them through creating new environmentally value-added. In 

addition, given the fact that specialized environmental capabilities on which eco-

innovation is dependent are hard to imitate by rivals (Ghisetti et al., 2015; J. A. Zhang 

& Walton, 2017), firms with these capabilities can achieve a competitive edge from 

eco-innovation practices.      

Conclusion and implications 

This study has contributed to the theoretical development of eco-innovation through 

using environmental capabilities as a mediate to widely understand why eco-innovation 

behavior differs among firms responding to similar environmental pressures.     

Whereas several studies have sought to identify the driving factors that spur eco-

innovations among SMEs (Kesidou & Demirel, 2012; Pacheco et al., 2018; Triguero et 

al., 2013), there is a paucity of studies that provide valuable evidence regarding how 

these factors interact to motivate eco-innovation behavior (Keshminder & del Río, 

2019; Majid et al., 2019). As such, this study set out to investigate the influence of 

environmental pressures on SMEs to adopt eco-innovation, coupled with the mediating 

effect of environmental capabilities in such a relationship. The results from 183 

questionnaires analyzed using Smart-PLS reveals that among environmental pressures, 

only green demand pressure triggers eco-innovation adoption. In addition, 

environmental capabilities are only mediated the relationship between the competitive 

pressure and eco-innovation. 

The study has provided several practical implications either SMEs managers or 

policymaker. First, SMEs managers should prioritize developing their environmental 

capabilities that can help them track environmental knowledge necessary for eco-

innovation adoption. In addition, environmental capabilities can not only enable SMEs 

to understand and respond to rivals’ pressure, but it can also provide them with first-

mover advantage over their rivals. Second, although the study has revealed that 

environmental regulation did not affect eco-innovation either directly or indirectly, 

regulatory bodies and policymakers can have a major role in encourage firms to adopt 

eco-innovation through raising environmental awareness for customers as the study has 

accentuated that the demand for eco-friendly products induce SMEs to implement eco-

innovative products and processes. 



 

 

 

Limitations and future study 

Despite the theoretical and managerial contributions of this research, there are several 

possible limitations that can highly be opportunities for further studies. Firstly, the 

study has considered the environmental capabilities as an internal mechanism to explore 

the relationship between environmental pressures and eco-innovation. Therefore, this 

framework can be more powerful by including other internal mechanisms such as green 

absorptive capacity, and environmentally managerial awareness or mediating green 

capabilities elements such as environmental training, and capability of R&D. Secondly, 

the research framework has been restricted to investigating only three external 

pressures. Based on stakeholder theory, other green pressure groups, such as media, 

society or financial shareholders (Baranova & Meadows, 2017), can be recommended 

for future research to explore their effect on developing environmental capabilities and 

then foster eco-innovation practices. Thirdly, the study has been conducted in 

manufacturing SMEs in one of emerging market. As such, further studies can be carried 

out in different context, for instance, developed countries, service context, and other 

emerging market. 
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