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Abstract— In this study we are utilizing the advanced 

methodology of PLS-SEM, the motivation of the current 

study is to explore the role of relationship learning in 

driving Malaysian manufacturing industry’s prospect of 

green innovation, customer capital and competitiveness. 

The selection of the sampled industry is done that 

established that auto-manufacturing sector possesses higher 

knowledge intensity, invention & customer driven. Hence, 

in order to collect sample, the study opted 165 

organizations within the industry by sending the 

questionnaire to the various outlets in all fourteen states of 

Malaysia. The results of PLS-SEM confirm that green 

product innovation, green process innovation and green 

customer capital have significantly and positively 

influenced by relationship learning. Moreover, the results 

of structural equation modelling also confirm that, green 

process innovation has significant and positive effect on 

green customer capital. However, green product innovation 

has also a positive and significant impact on green customer 

capital. Finally, the results further prescribed that green 

customer capital has a positive and significant effect on 

competitive advantage. The ultimate model clarifies 57.28% 

change of competitive advantage by the four factors that 

are relationship learning, green product innovation, green 

process innovation and green customer capital. 
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1. Introduction 

The rise of green business evolution enable organization 

to contribute in environmental performance and help 

reducing ecological pressures. The awareness regrading 

green practices emerged to play a critical role after the 

growing international regulations focusing on smart 

growth [1]. In the similar context, environmental 

management in also considered important due to inter-

countries trade as a result of internationalization [2]. As 

the World is continuously progressing towards the age of 

information technology, the significance of green 

technological advancements has also witnessed 

increasing acceptance [3]. 

 In the existing environmental era, green 

innovations have been regarded as the vital strategic 

tools of attaining sustainability in businesses and 

economies especially in the prevailing industrial 

revolution when the substantial allocation of 

organizations’ capital is consumed for safeguarding 

sustainability [4]. In this regard, the aspect of going 

green is getting popular in both corporate practices and 

economic development. As businesses are encouraging 

green management and green innovation, the economies 

are also striving to convert their selves from brown 

fossil-fuel based operations to green low-carbon 

methods. Hence the label ‘green’ designate that 

companies are motivated for bringing ecological 

sustainability through eco-innovations for enhancing 

firm’s performance and competitive advantage [5]. 

In organizations’ transmission to green business, the role 

of green customer capital is noteworthy. The allocation 

of green customer capital may assist the organizations in 

ensuring sustainability [6]. Along with human & 

structural capital, customer capital is often regarded as 

the crucial driver of firm’s competitiveness and 

performance. It is therefore considered as the viral form 

of organizations’ intellectual capital for linking the 

critical association between the organizations and its 

consumers [7]-[8]. At present, there exists the rising 

demand in customers and society at large for sustainable 

goods and services [1]-[9]. This stimulates the interest in 

businesses for augmenting organizations’ flexibility and 

responsiveness towards consumers’ demand. Hence, the 

frequency of organizations that consider themselves 

accountable for ensuring environmental sustainability by 

causing minimum damage to atmosphere is increasing 

due to enhanced societal pressure [4]. Similarly, 

governments are also exerting higher pressure on firms 

to curtail the adversity in business operations that is 

causing them to alter their conventional methods and 

encouraging to retort customer’s societal concerns. 

In compliance to the prevailing adversity in the 

environment due to rising degradation and global 

warming, organizations are prone to adopt preventive 

strategies to curtail the negative effects on the 

atmosphere. The use of technological inventions in this 

regard are considered an efficient way of executing 

environmental management. The rising efficiencies 
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resulted from green innovations not only helped 

organizations to respond to consumers’ increasing 

demand for sustainable products and services but also 

present the organizations a change to attain cost 

conservation, new market segments and profitability 

[10]. This enhanced firm’s economic, environmental and 

social performance, thereby augments organizational 

competitiveness [5].  

 Acknowledging the importance of information 

sharing in modern businesses, innovation and customer 

responsiveness are the prime forces of bringing 

competitive advantage [11]. However, efficient 

innovation is influenced by numerous ecological and 

contextual aspects [12], [13]. Among them, relationship 

learning is exemplary to compliment innovations. In the 

existing literature, many studies stated that relationship 

learning is the prime driver of innovation and customer 

capital [14]. Focusing on environmental aspect, [15] 

asserted that trusting on relationship learning 

mechanisms substantially impact the achievement of 

green innovation leading to impact green customer 

capital. By definition, relationship learning is a course of 

collaborating knowledge, experiences and information 

with organizations stake holders including consumers, 

partners, suppliers, shareholders etc. Hence, to advance 

invention in business operations, organizations are 

encouraged to involve in flourishing learning 

environment with the objective of improved innovation 

competences within the domain of technical 

modifications and upsurge international competitiveness 

[16].  

Given the significance of relationship learning 

in driving green innovations and green customer capital, 

the present study aims to explore the impact of 

relationship learning in enhancing the green product 

innovation, green process innovation and green customer 

capital in Malaysia. Furthermore, the authors extended 

the domains of present investigation to examine how 

green customer capital influence firm’s competitive 

advantage. Utilizing the advanced methodology of PLS-

SEM, the motivation of the current study is to explore 

the role of relationship learning in driving Malaysian 

manufacturing industry’s prospect of green innovation, 

customer capital and competitiveness. The results 

obtained from such exhaustive investigation will enable 

organizations to learn the importance of knowledge 

association and collaborating efforts to ensure 

sustainable innovations, organizational responsiveness 

and firm’s competitive advantages. 

The rest of the current study is structured as 

follow. Section two sheds the light on academic literature 

regarding relationship management, green innovation, 

customer capital and competitive advantages that lead to 

form the hypothesis development. It is followed by 

section three that elaborate instrument development and 

utilized measures information. Section four displayed 

data analysis and interpret the derived results and finally, 

section five concludes the results and provide future 

recommendations. 

 

2. Literature review and hypotheses 

development 

The theoretical rudiments of Organizational learning 

theory assert on the significance of information sharing 

resulted from prior organizational experiences that 

enhanced firm’s knowledge related to customer 

demands, technological expertise and market intellect 

[17]. Many studies signify the importance of relationship 

learning in driving innovation in general [14] and green 

innovation in particular [18]. Hence the novelty of 

relationship learning in driving green innovation is 

considered eminent to bring positive influence in 

organizational sustainability prospect. At present, many 

companies are working on integrative efforts of mutual 

knowledge sharing with organizational stake holders. 

This enable firms to originate organizational value and 

competitiveness [19].  In theory, the crucial role of 

relationship is initially introduced in the studies of [20]-

[21] that hypothesized associations as the jointly focused 

interface among two or more mutually devoted partners. 

After that the importance of relationship in evaluating 

association of businesses with its stake holders is 

regarded as the novel domain of interest.  

 Explaining the role of relationship learning, [22] 

referred it as a mutual process that involves efforts of 

two parties to generate greater value compared to the 

individual outcomes. Hence, relationship learning is a 

method of creating knowledge spillovers by combined 

efforts among business stakeholders. In this regard, [23] 

stated that in order to maintain efficient relations, 

organizations are required to position strategic alliances, 

joint ventures, R&D consortia, partnerships & inter-firm 

networks. This will enable firms to expand their existing 

skill set and generate superior expertise that stimulate 

inventive methods and advancements.  

 Considering the emerging acceptance of green 

innovation, relationship learning is used as a tool of 

stimulating green innovation. This include adoption of 

strategically inventive applications in organizational 

processing and product development. The aspect of 

green innovation was initiated from the study of [24] that 

defined it as the process of initiating and implementing 

fresh and inventive methods, procedures, systems, goods 

and technologies to avert or reduce ecological pressures. 

Hence, with superior learning management, firms can be 

in a better position to implement green innovation 

through widespread expertise and skills proficiency. In 

this regard the influence of learning relationship is vital 

to stimulate green innovation.  

 In this regard, [25] examined 112 auto-

manufacturing firms of Spain to investigate the impact of 

ecological management and innovation. The result of the 

study suggested that relationship learning play a 

significant role in driving green innovation. In particular, 

the authors reported that greater knowledge sharing in 

businesses encourage the aspect of green innovation and 

helps in ensuring organizational sustainable prospect. 

Similarly, In Taiwan, [16] also investigated the 

contribution of relationship learning in driving green 



Int. J Sup. Chain. Mgt  Vol. 8, No. 1, February 2019 

 

313 

innovation. Applying Structural Equation Modeling 

(SEM) approach, the findings of the study concluded that 

relationship learning exerted significant positive 

influence on organizational green innovation 

performance. In addition, [26] also established that green 

relationship learning simplifies environmental 

management and thus bring positive impact on green 

innovation.  

Therefore, identifying the importance of 

relationship management in stimulating sustainability 

and innovation, the preset study hypothesizes that, 

 

Hypothesis 1: Relationship learning is significant to 

influence Green product innovation. 

Hypothesis 2: Relationship Learning is significant to 

influence Green process innovation.  

 

 Enhance learning culture in organizations 

strengthen organizational awareness regarding customer 

needs and expectations. Modern businesses largely rely 

on customer satisfaction as it drives organizational 

performance and competitiveness. Emphasizing on the 

importance of relationship learning is [27] stated that 

customer capital largely depends on organizational 

ability to manage customers relationship to achieve 

improved loyalty and gratification [28]. Hence the 

motive behind customer management is to generate the 

customer driven organizational image [29]. In the similar 

vein, customer capital envelops a solid part of learning 

about firms' consumers that increments when client 

connections are made and kept up throughout the years. 

In this regard, organizations are required to comprehend 

the ideal way of responding with customers’ expectations 

to augment their loyalty and stimulate competitiveness.  

 Many studies in past have assessed the dynamic 

association of customer capital and what drives 

improvement to strengthen customer satisfaction and 

organizational competitiveness. In this regard, Chen, 

(2008) assessed the role of relationship learning in 

improving green intellectual capital. Focusing on the 

environmental aspect, [30] analyzed how learning 

relationship can improve green customer capital. The 

results of the study identify that improvement in 

organizational propensity to share and encourage 

learning among stakeholders brought positive impact on 

green customer capital. More recently, similar results are 

derived from the study of [6]. Hence, we hypothesized 

that; 

 

Hypothesis 3: Relationship learning is significant to 

influence green customer capital.  

 

Improvement in innovations drives customer 

capital. In similar vein, green innovation strengthens 

organizational responsiveness towards customers’ 

growing need of sustainable products and therefore 

stimulate green customer capital. With the rising 

environmental pressures, organizations are striving to 

obtain green label. In doing so, companies are striving to 

assimilate green innovation to improve organizational 

image and thereby customer capital. In this regard, [30] 

investigated the connection between green innovation 

and customer capital. The outcomes of the study 

highlighted that green innovation drive customer capital 

and improve competitive advantage. The results of the 

study also concluded that green innovation mediated 

the association between relationship learning and 

customer capital. The results of the study were found 

consistent with the work of [6] that analyzed the 

association of green innovation with green customer 

capital. Therefore, based on the above discussion, the 

current study aims to test the following hypothesis. 

 

Hypothesis 4: Green product innovation is significant 

to influence green customer capital 

Hypothesis 5: Green process innovation is significant to 

influence green customer capital 

 

The generation, improvement, and sustenance 

of efficient connections among firms and consumers 

require the need of identifying hared ecological 

concerns. In this regard, companies with greater 

adaptability towards environmental existing condition 

help to gain flexibility in its image and thereby 

considered more responsible [6]. This enhance 

organizational attractiveness among society and 

customers and improve firm’s performance and 

competitiveness. In this regard, the allocation of 

organizational capital for environmental improvement 

softens organizational image and positively influence 

green customer capital enabling it to generate greater 

responsiveness and relationship with environment 

enhancing its competitive advantage. In this regard, [27] 

established that customers’ influence on present & 

upcoming revenues is essential to evaluate its 

influence in gaining sustainable competitive 

advantage. Considering customer capital is driven by 

efficient customer relationship management, [31] also 

stressed that improved relationship management 

augments customer satisfaction and helped in 

achieving competitive advantage. Likewise, [32] also 

concluded that intellectual capital in the form of 

human, structural and customer capital enhanced 

organizational competitiveness. Hence, in the light of 

above, we hypothesize that; 

Hypothesis 6: Green customer capital is significant 

to influence Firm’s competitive advantage.  
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Presented in figure 1 is the research model of the 

current study. 

 

 

3. Methodology 

3.1. Measures: 

The current study examined the contribution of 

relationship learning in driving green innovation, green 

customer capital and competitive advantage. In doing so, 

the analysis tests the hypothesized model displayed in 

Fig. 1. The properties of the sampled dynamics are 

investigated by utilizing the Likert scale indicating 5 

(Strongly Agree) to 1 (Strongly Disagree). In total, the 

present analysis utilized five dynamics to be 

investigated. They include relationship learning (RLR), 

green product innovation (GPD), green process 

innovation (GPR), green customer capital (GCC) and 

competitive advantage (COM). The study applied in total 

20 items including four items of RLR adapted from the 

study of [22], four items of GCC adapted from [33]. For 

measuring green innovation, eight measures of GPD and 

GPR are adopted from the study of Chen et al., (2006). 

Finally, the study utilized four measures COM adopted 

from the study of [7]. 

 

3.2. Data Collection and Sample 

The process of data collection in the present study is 

performed by collecting data from the automobile 

manufacturing companies of Malaysia. The selection of 

the sampled industry is done by following [6] that 

established that auto-manufacturing sector possesses 

higher knowledge intensity, invention & customer 

driven. Hence, in order to collect sample, the study opted 

165 organizations within the industry by sending the 

questionnaire to the various outlets in all fourteen states 

of Malaysia. For greater reception, the questionnaire is 

selected to be written in English language and sent to the 

selected auto-manufacturing firms. As a result, a total of 

630 questionnaire were sent using both soft copy and 

hard copy of the questionnaires. The process of data 

collection took a period of total five months and received 

258 managers responses with the response rate of 41%. 

 

4. Data Analysis 

The data estimations of the current study are completed 

by using the SmartPLS Version 3.2.8 [34] and Statistical 

Package for Social Sciences (V-23). The ultimate data 

sample utilized in the current study is 250 in light of 

clearing univariate and multivariate outliers. The 

methodologies for recognizing of univariate and 

multivariate outliers are Z-test score and Mahalanobis 

remove (D2) by using Statistical Package for Social 

Sciences and the remaining of the data analysis is done 

by using SmartPLS. Presented Table 1 is the 

organization and structure of the potential answers of the 

gathered sample utilized in this study. Furthermore, 

Table 2 explain the mean, standard deviation and 

Pearson's Correlation of the variables utilized in the 

current study. Additionally, to detect the problem of 

multicollinearity, the current analysis using [35] argued 

that the majority of the attributes in the Pearson's 

Correlation establishment should less than 0.90 [36]. 

Therefore, affirm the nonappearance of multicollinearity 

among the variables [35]-[37]-[38]. 

 

 Table-1: Descriptive Statistics 

Gender 

  Frequency Percent 

Valid 

Female 98 39% 

Male 151 61% 

Total 249 100% 

Age 

  Frequency Percent 

Valid 

20-30 years 37 15% 

31-40 years 139 56% 

41-50 years 26 10% 

51 and above 48 19% 

Total 250 100% 

Working Experience 

  Frequency Percent 

Valid 

1-5 years 136 54% 

6-10 years 53 21% 

11-15 years 35 14% 

More than 15 

years 
26 10% 

Total 250 100% 

Education 

  Frequency Percent 

Valid 

Undergraduate 37 15% 

Graduate 171 68% 

Post Graduate 7 3% 

Others 35 14% 

Total 250 100% 

Source: Authors Estimation 
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Table-2: Means, Standard Deviations, Pearson Correlations 

  MEAN SD RLR GPR GPD GCC COM 

RLR 3.78 1.12 - 
    

GPR 3.09 1.08 0.40* -    

GPD 4.12 1.03 0.41* 0.38* -   

GCC 3.89 1.29 0.39* 0.41* 0.40* -  

COM 3.91 1.00 0.38* 0.37* 0.42* 0.35* - 

        

N=300 

* Correlation is significant at the 0.01 level (2-tailed). 

 

Content validity is guaranteed if the items using in the 

study loads with maximum value in their particular 

factors then other items introduced in the model, while 

inner consistency reliability is accomplished if the 

estimation of composite reliability and Cronbach's alpha 

surpasses 0.7 [39]-[40]-[41]. Factor loadings, composite 

reliability, composite reliability and average variance 

extracted concise in Table 3 demonstrates that the 

majority of the items are higher loadings (more than 0.7) 

in their separate factors and fulfilling the expressed 

thresholds of above-mentioned internal consistency. 

 

Table-3: Measurement Model Results 

    
Factor 

Loadings 
Cα CR AVE 

Relationship 

Learning 

RLR1 0.884 

0.852 0.883 0.683 
RLR2 0.864 

RLR3 0.884 

RLR4 0.831 

Green Process 

Innovation 

GPR1 0.829 

0.873 0.891 0.701 
GPR2 0.853 

GPR3 0.892 

GPR4 0.804 

Green 

Product 

Innovation 

GPD1 0.841 

0.783 0.842 0.674 
GPD2 0.783 

GDP3 0.801 

GDP4 0.774 

Green 

Customer 

Capital 

GCC1 0.893 

0.772 0.831 0.652 
GCC2 0.801 

GCC3 0.773 

GCC4 0.824 

Competitive 

Advantage 

COM1 0.823 

0.801 0.854 0.683 
COM2 0.842 

COM3 0.855 

COM4 0.822 

            

Source: Authors Estimation 

 

Furthermore, convergent validity mentions to 

how much items of a specific factor combine and loaded 

to a similar factor where they proposed to be loaded 

[42]-[43]. In this investigation, convergent validity is 

confirmed by looking at the AVE for each factor [44]. 

They give cut off value of more than and equivalent to 

0.5 for building up the convergent validity. Along these 

lines AVE in Table 3 is confirming the essential 

standards. 

 

 

Table-4: Discriminant validity Fornell-Larcker criterion 

  RLR GPR GPD GCC COM 

RLR 0.826 
    

GPR 0.458 0.837    

GPD 0.372 0.461 0.821   

GCC 0.582 0.372 0.471 0.807  

COM 0.424 0.562 0.482 0.561 0.826 

Source: Authors Estimation 

 

 

Table-5: Results of Loadings and Cross Loadings 

 Variables RLR GPR GPD GCC COM 

Relationship 

Learning 

0.884 0.374 0.372 0.213 0.328 

0.864 0.372 0.214 0.321 0.185 

0.884 0.284 0.342 0.289 0.296 

0.831 0.593 0.532 0.349 0.309 

Green 

Process 

Innovation 

0.532 0.829 0.316 0.266 0.184 

0.324 0.853 0.446 0.564 0.385 

0.281 0.892 0.473 0.492 0.362 

0.185 0.804 0.240 0.362 0.471 

Green 

Product 

Innovation 

0.385 0.351 0.841 0.274 0.422 

0.491 0.380 0.783 0.301 0.500 

0.185 0.275 0.801 0.276 0.341 

0.287 0.361 0.774 0.185 0.481 

Green 

Customer 

Capital 

0.462 0.348 0.195 0.893 0.336 

0.385 0.386 0.285 0.801 0.362 

0.362 0.464 0.512 0.773 0.418 

0.290 0.501 0.375 0.824 0.395 

Competitive 

Advantage 

0.184 0.341 0.194 0.335 0.823 

0.204 0.325 0.216 0.421 0.842 

0.374 0.453 0.319 0.389 0.855 

0.125 0.428 0.402 0.447 0.822 

Source: Authors Estimation 

 

In the next step, discriminant validity is 

disclosed as how much the items of a specific single 

factor is unique and discriminant from alternate factors 

[45]-[46]. As per [44], the discriminant validity is said to 

be built up if the square root of average variance 

extracted surpasses the pair wise connections of the 

covert factor. As appeared Table 4, inclining italic values 

are the square root of the average variance extracted 

which is surpassing the off inclining qualities which are 

the pair wise connections of each factors (which are 

RLR, GPR, GPD, GCC and COM). The Table 5 shows 

the consider loadings separate and different factors thus 

confirming the cut off benchmark. Likewise, the 

discriminant validity is additionally affirmed if the Hetro 

Trait and Mono Trait proportion is under 0.85 as 

recommended by [15]-[47]. The outcomes in Table 6 

uncovered that all factors have Discriminant validity. 

 

 

 

 

 



Int. J Sup. Chain. Mgt  Vol. 8, No. 1, February 2019 

 

316 

Table-6: Results of HTMT Ratio of Correlations 

  RLR GPR GPD GCC COM 

RLR 
     

GPR 0.562 
 

   

GPD 0.235 0.765 
 

  

GCC 0.465 0.237 0.658 
 

 

COM 0.673 0.489 0.592 0.701   

Source: Authors Estimation 

 

Finally, in partial least square technique, basic 

model and hypotheses were tested by figuring path 

coefficients [48]-[49]. As per [44] suggestions, a 

bootstrapping strategy utilizing 1000 sub-sample was 

made to gauge the measurable significance of all path 

beta. This is likewise the principle of Smart-PLS 

programming. Table 7 uncovers path beta coefficients 

alongside their noteworthiness values. 

 

Table-7: Results of Path Coefficients 

Hypothesized 
Beta 

 
T stats P-Values Remarks 

GPD ← RLR 0.384 5.004 0.000 Supported 

GPR ← RLR 0.401 8.356 0.000 Supported 

GCC ← RLR 0.436 3.635 0.000 Supported 

GCC ← GPR 0.274 6.929 0.000 Supported 

GCC ← GPD 0.392 4.944 0.000 Supported 

COM ← GCC 0.531 2.478 0.014 Supported 

Note: Level of Significance (5% i.e. 0.050) 

Source: Authors Estimation 

 

 Table 7 depicted the result of structural equation 

modelling, regression path coefficient, t-statistics, value 

of significance and the remarks related to hypothesized 

path. The results of investigation clarify that green 

product innovation (β= 0.384, p<0.000), green process 

innovation (β= 0.401, p<0.000) and green customer 

capital (β= 0.436, p<0.000) have significantly and 

positively influenced by relationship learning thus 

confirming H1, H2 and H3. Moreover, the results of 

structural equation modelling also confirm that, green 

process innovation (β= 0.274, p<0.000) has significant 

and positive effect on green customer capital therefore 

confirming hypothesis H4. However, green product 

innovation (β= 0.392, p<0.000) has also a positive and 

significant impact on green customer capital therefore 

confirming H5. Finally, the results further prescribed that 

green customer capital (β= 0.531, p<0.000) has a 

positive and significant effect on competitive advantage 

subsequently affirming the H6. The ultimate model 

clarifies 57.28% change of competitive advantage by the 

four factors that are relationship learning, green product 

innovation, green process innovation and green customer 

capital. 

5. Discussion and Conclusion 

The rise of green business evolution enable organization 

to contribute in environmental performance and help 

reducing ecological pressures. The awareness regrading 

green practices emerged to play a critical role after the 

growing international regulations focusing on smart 

growth. Also, the relationship learning is a course of 

collaborating knowledge, experiences and information 

with organizations stake holders including consumers, 

partners, suppliers, shareholders etc. Hence, to advance 

invention in business operations, organizations are 

encouraged to involve in flourishing learning 

environment with the objective of improved innovation 

competences within the domain of technical 

modifications and upsurge international competitiveness. 

Given the significance of relationship learning in driving 

green innovations and green customer capital, the present 

study aims to explore the impact of relationship learning 

in enhancing the green product innovation, green process 

innovation and green customer capital in Malaysia. 

Furthermore, the authors extended the domains of 

present investigation to examine how green customer 

capital influence firm’s competitive advantage. Utilizing 

the advanced methodology of PLS-SEM, the motivation 

of the current study is to explore the role of relationship 

learning in driving Malaysian manufacturing industry’s 

prospect of green innovation, customer capital and 

competitiveness. 

The results of PLS-SEM confirm that green 

product innovation, green process innovation and green 

customer capital have significantly and positively 

influenced by relationship learning. Moreover, the results 

of structural equation modelling also confirm that, green 

process innovation has significant and positive effect on 

green customer capital. However, green product 

innovation has also a positive and significant impact on 

green customer capital. Finally, the results further 

prescribed that green customer capital has a positive and 

significant effect on competitive advantage. The ultimate 

model clarifies 57.28% change of competitive advantage 

by the four factors that are relationship learning, green 

product innovation, green process innovation and green 

customer capital. 
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