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Abstract-The study is carried out to explore the role of 
big data analytics in determine the relationship 
between green product innovation, market demand and 
the performance of motorcycle manufacturing firms in 
Thailand. The current study which basically is an 
empirical research theoretically as well as 
methodologically contributed in the existing literature, 
particularly, in the Thailand’s motorcycle industry. It 
is obvious that adopting green product innovation in 
highly competitive market is imperative, since it 
facilitates in achieving competitive advantage and 
product differentiation [1].the data is collected from the 
motorcycle manufacturing firms in Thailand. The 
SEM-PLS is used to analyse the data. The findings of 
the study have shown consistency with the hypothesized 
results as well as the prior findings. Although, the 
results have shown that it is important for firms to 
understand the requirements of its consumers, followed 
by the alignment of product innovation initiatives to the 
values of consumers. In the recent green conscious 
competitive environment, brand identity and design, 
price, fuel consumption, and exhaust emission are some 
of the important criteria which are generally 
considered by consumers while taking a motorbike 
purchasing decision. Another study has attempted to 
analyse BDA and the computer-assisted textual 
analysis, as well as its application in the transportation 
and logistics system. For the managers, the current 
research emphasizes the strategic significance of green 
product decisions. It also explains that firm 
performance and green product innovation must also 
integrate knowledge of market demand as important 
consideration. 
 
Keywords: Green Product Innovation, Big Data Analytics, 
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1. Background 
The increased debate on green product innovation has 

drawn considerable attention during the past few years. 
Green product innovation is presented as an opportunity 
by some while others regard it as a win-win situation i.e. 
be green and stay competitive. Such as, the case of hybrid 
cars by Toyota and cosmetics product range of Body 
Shop. It has been argued that in these companies the 
sustainable product innovation is either market-driven or 
induced through public policy. However, there is still a 
continuing debate regarding what forms the basis for a 
green product or what is sustainable.  [2] suggested that 
the green product innovation explicitly deal with the 
environmental issues, however it is uncertain whether 
such products are capable of achieving market success. 
Although, only a limited empirical evidence is available 
which could demonstrate the way firm performance gets 
affected by the green product innovation.  

A few empirical studies have reported the existence of 
positive association among firm performance and product 
innovation [35], but a large number of researches have 
failed to confirm this relationship. Furthermore, it has 
been argued that market demand acts as a significant 
element to promote green product innovation. Besides,  
[3] also reinforced the critical role of market demand in 
the innovation performance of an organization. They also 
raised an important point that is, addressing each and 
every demand of customer may cause harm to the 
organization’s performance of innovation. Firms which 
collaborate to its rival firms tend to bring better innovative 
processes through cooperation in R&D and can enhance 
their capabilities for enabling them to minimize the risk 
and time associated to product innovation. 

The inconsistent research findings have developed a 
research gap in the literature of product innovation. ______________________________________________________________ 
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Therefore, an in-depth analysis is required to enhance 
understanding and knowledge about green product 
innovation and for the sake of marketers, senior managers 
and market designers. Therefore, the present study tries to 
bridge the underlying research gap, such as developing an 
understanding about the association among market 
demand, firm performance, and green product innovation. 
In particular, following are the two research questions of 
this study: 
1) In what way does the green product innovation of 
a firm is influenced by market demand? and 
2) How a firm’s performance is affected by green 
product innovation? 
3) What is the role of big data analytics in the 
relationship between market demand and the performance 
of firms?  

Such issues are of great importance while introducing 
new product and for sustainable manufacturing operations. 
Basically, green pressures induce firms to initiate new 
product introduction (NPI) strategy and also evolve 
operations in an organization. Thus, interpreting the 
strategic positioning of green NPI, firm performance, and 
market demand act as important aspects of operational 
management. The current research focuses on the 
motorcycle industry in Thailand due to following reasons: 
1) It is the fourth largest market around the globe, 
therefore, without Thailand, no strategic or operational 
theory will be completed; 2) Thailand shares a number of 
significant development paths among China, Indonesia, 
and Philippine, which may also help through its 
experience in paving future growth, particularly in Asian 
region; 3) In Asia, motorcycle industry is considered to be 
a key source of Asian pollution; and 4) Thailand is one of 
the emerging economic superpower, therefore, getting 
knowledge and understanding from Thailand’s experience 
and its firms may provide considerable implications for 
future operations. 
2. Hypothesis development  

In current business environment, market demand is 
considered as an imperative factor. The cut-throat market 
competition induces firms towards adopting flexible 
process and product strategies. Several empirical 
researches have emphasized price and customer benefit as 
the key market demand elements. In a study,  [4] stated 
that since customers’ perception of value is different 
therefore they exhibit heterogeneous and diverse demands. 
In addition,  [5] also declared that customers’ sensitivity 
grows and they become fussier over time. Therefore, it is 
essential for the firms to fully understand the targeted 
audience and they must also be capable of anticipating the 
ever-changing customers’ preferences to quickly respond 
to market demand and achieve competitive position in 
market. However, price also influences the customer 
preferences which may sometimes create a conflicting 

situation among customer requirements. Such as, 
customers demand for adopting green manufacturing 
compel manufacturers towards sustainable product 
introduction and adopting environmentally friendly 
production. The present study is carried out on the 
motorcycle industry of Thailand. The market demand of 
mother bike in Thailand is falling as evident from the 
figure 1. 

 

 
Figure 1. market demand of Thai motorcycle 
Source: Thailand ministry of land transport 

 
In view of  [6], a large customer base is prepared to 

reciprocate green product attributes and product qualities. 
Furthermore, there may be unaligned customer buying 
behaviour and their demand for green attributes. For these 
reasons, manufacturing firms have been facing a huge 
challenge to bring harmony among these factors for 
satisfying market demand. Meanwhile, it has been argued 
by  [7] that timely detection of supply-demand gap in 
market may enable firms to step forward and try to 
abridge the existing gap using successful product 
innovations. Thus, in case of manufacturing firms, 
innovation acts as a critical source to improve and be able 
to survive in competitive market. 

 [8] concluded in their study that product innovation is 
insignificantly influenced by customer collaboration. 
According to  [9], market orientation acts as an important 
indicator of successful product performance. Furthermore, 
another essential element of environmental innovation is 
the market demand.  [2] have observed that customers are 
increasingly concerned about green manufacturing, such 
as those products are preferred which are environment 
friendly and fuel efficient. Hence, firms adopt innovation, 
to satisfy market demand as well as to attain competitive 
advantage and competitive position. The above discussion 
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demonstrates that it is the green value demand from 
customers which drive manufacturers towards innovation 
process, for surpassing competition and meeting customer 
demand.  
H1: the green product innovation significant effected by 
the market demand of the Thai motorcycle 
manufacturing firms. 

For manufacturing organizations, market position and 
reputation are the significant competitive factors. 
According to  [10], several firms have been recognizing 
the deteriorating global environment and the significance 
of sustainable environment. However, it is not easy to be 
applied directly to the business activities of organizations. 
Therefore, these issues must be addressed by firms for 
their development and survival in competitive market.  
[11] suggested that in motorcycle industry, it is actually 
true, since environmental issues have become an 
important area of concern. Although, conflicting findings 
were observed among firm performance and market 
demand. Market critically contributes to innovation 
performance of a firm although, organizational 
performance is not seemed to be dependent upon market. 
Therefore, market demand acts as a central element in the 
organizational performance. It has been reported by  [12] 
that firms can detect or anticipate the needs of inactive 
customers by closely integrating customer, and influential 
customers in particular. Contrarily, while understanding 
the purchasing behaviour of customers, price and fuel 
consumption are also important measures which should be 
observed. Thus, those manufacturing firms which are the 
pioneers of integrating green products would also be the 
ones to be successful in meeting green customer demand 
and benefit from “first mover advantage”.  
H2: The firm performance is significant effected by the 
market demand of the Thai motorcycle manufacturing 
firms  

In recent times, product innovation acts as an important 
organizational mean or weapon to survive and achieve 
sustainable competitive advantage in the market. 
Successful performance of product innovation may 
facilitate manufacturing firms in declaring brand name, 
enhancing market position, attracting new customers, 
leapfrog competition, and achieving innovation. In another 
study,  [13] discovered that emphasizing more upon 
environmental performance improvements, such as 
removing undesirable emissions or outputs may 
unquestionably influence economic performance. But still 
there is a continuous debate that whether economic 
performance can actually be improved through green 
product design. 

The green product innovation is defined by  [14], as the 
product which may overcome the risks and negative 
impacts on the environment, prevents generation of waste 
at the disposal phase, with minimum utilization of 

resources. Alternatively, the green product innovation 
offers environmental benefits and also preserves natural 
environment. Furthermore,  [15] and  [16] have reported 
that product innovation also significantly influences the 
environment, whereas, environmental standards and poor 
product design in developing economies could divert 
waste issues to a serious issue. Thus, according to  [17], a 
firm incorporates green manufacturing or product 
innovation for achieving competitive advantage and 
product differentiation. 

Therefore, green product innovation works as one of the 
basic means to accomplish organizational targets and 
sustainable development. In modern businesses, the green 
innovation production has been significantly increasing. 
Green production innovation has three basic dimensions 
of firm performance, these are: environmental 
performance, economic performance, and product 
performance. Therefore, it can be concluded that 
organizational performance can be influenced by green 
product innovation. Hence,  
H3: The firm performance is significant effected by the 
green product innovation of the Thai motorcycle 
manufacturing firms. 
H4: The green product innovation mediates between 
market demand and firm performance of the Thai 
motorcycle manufacturing firms. 

The literature has characterized big data into 5Vs, 
namely velocity, variety, volume, value and veracity. The 
value and veracity factors are important because real value 
for big data is revealed through data analysis. Big data 
analytics (BDA) is established to extract knowledge from 
enormous data volume and taking decisions on the basis 
of hard data. Pharmapacks deliver those products which 
are expected to be available in a drug store. The company 
use Master Mind, a pricing software, for expanding its 
revenue and market share. With the use of this software, 
the prices are updated after every 45 minutes and the 
demand or sales forecasts and inventory is also managed 
through it.  [18] also stated that Mercedes Benz apply 
predictive analytics for manufacturing cylinder heads in 
Untertürkheim, Germany, with an aim of examining above 
600 parameters which are assumed to affect quality.  

Since the past decade, BDA is certainly the most 
detailed area of applying digital technologies on the SCM. 
A few studies have examined the BDA’s application on 
retail. Therefore, in order to expand market share and 
revenue margins, the retailer must strive hard 
continuously. One such way is to incorporate price 
optimisation models, since these models estimate the 
variation in demand following the rise or fall in price 
levels, and integrate the obtained information to the 
inventory data and relevant cost, and propose those prices 
which may bring maximum profits and revenue [19]. In 
prescriptive analytics application, optimisation is reported 
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to be a popular approach, particularly in the area of 
transportation and logistics. In SCM, the application of 
BPA can also be considered for manufacturing shop 
floors, routing optimisation, procurement process, safety 
management, in promotions during the omni-channel 
model, and monitoring of real-time traffic operations.  
H5: The firm performance is significant effected by the 
big data analytics of the Thai motorcycle manufacturing 
firms. 
H6: Big data analytics moderates between market 
demand and firm performance of the Thai motorcycle 
manufacturing firms. 

3. Method and Measures  
For hypotheses testing, Thailand’s motorcycle industry 

is chosen as an empirical area of research. Surveying all 
the manufacturers in Thailand’s’ motorcycle industry is 
practically non-feasible. Therefore, the current research 
used two criteria for narrowing down the number of 
potential respondents for the survey, i.e. a) Market, that is, 
firms which occupies a significant position in the 
motorcycle industry of Thailand, and b) Green, i.e. firms 
having a green motorcycle models’ variety. Thus, four 
Thailand’s motorcycle companies i.e. three foreign and 
one local company were identified after closely inspecting 
the motorcycle industry. Before the data collection 
process, instruments of the survey were tested in two 
stages, to confirm the content validity [20].   

Initially, the questionnaires were sent to six experienced 
researchers for removing any ambiguity, or to assess the 
appropriateness and clarity of the items that were 
employed for each construct’s operationalization. 
Therefore, to enhance appropriateness and clarity of the 
involved measures, the instrument has gone through some 
modifications. Subsequently, the survey was sent to five 
motorcycle industry’s management executives through 
mail and were asked for reviewing the survey in terms of 
ambiguity, readability, completeness and structure. 
Afterwards, data for this study was obtained through 
conducting field study, for further empirical investigation. 
Afterwards, a multiple-source method was employed to 
identify the list of respondents [21]. For this purpose, only 
those respondents will be targeted which have basic 
knowledge about green product innovation, firm 
performance, and market demand. Thus, the targeted 
respondents include marketing director, CEOs, R&D 
managers, and manufacturing directors. For conceptual 
equivalence, the questionnaire was then translated into 
Thailand’s, which was then translated back into English, 
using the services of independent translators. The items of 
the survey were extracted from the literature.  

Thus, information and data were gathered from all 
firms, and face-to-face interviews were also conducted 
with manufacturing in-charge or executives and relative 
departments. Since, it is generally assumed that 

administrators are the reliable source of information 
regarding basic green product innovation, organizational 
performance, and market demand. Feedback from the 
executives have improved the instruments’ clarity. The 
interviews were conducted gradually between January to 
July 2019. 
4. Results  

In order to analyze the occurrence of any relationship 
between the conceptual model’s constructs, the study 
employed Smart PLS-SEM. The PLS-SEM is a suitable 
alternative to first generation techniques, such as multiple 
regression, and it is a second-generation statistical 
technique. The multiple regression deals with a single 
endogenous variable whereas, the SEM can 
simultaneously estimate a set of endogenous variables 
involved in the model. According to  [22], structural 
equation modeling has drawn considerable attention 
among researchers, particularly by behavioral science 
researchers. Since it allows to incorporate unobserved 
variables in the model, followed by the adoption of path 
analytic modeling.  

The current research aims to determine all latent 
variables by their corresponding indicators. The latent 
variables are defined as the ones which are not able to be 
observed or measured directly and requires a set of 
measures or indicators for their approximation. Thus, the 
partial least square structural equation modeling integrates 
the measurement (outer) and the structural (inner) models, 
where the measurement or outer model assigns items for 
each construct, whereas, the structural model attempts to 
analyse the existing association among dependent and 
exogenous variables. Thus, SEM enables researchers to 
simplify, measure and predict nature of association among 
the latent set of constructs. Since, the goodness-of-fit 
measure is not reported as an appropriate measure for 
assessing the model validation, therefore, it is essential to 
observe other measures such as reliability/internal 
consistency, each item’s content validity and item validity, 
discriminant as well as convergent validity to estimate the 
outer model. It has also been suggested that adding only 
few indicators such as only one or two, are insufficient, 
therefore, there must be at least two measured indicators 
for each latent variable, which would add more degrees of 
freedom in the estimation of complex models.  
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Figure 2. Outer model 

Initially a confirmatory factor analysis was performed, 
in which researcher compares the actual model with the 
theoretical measurement model. Confirmatory factor 
analysis is the other name for measurement model 
assessment. However, the outcomes obtained from the 
CFA should correspond to the validity of the constructs. 
Afterwards, the composite reliability is performed for 
analysing the reliability and internal consistency for latent 
variables.  

Table 1. Outer loading 
  BDAN FP GPDIN MP 

BDAN1 0.897       

BDAN2 0.833       

BDAN3 0.907       

BDAN4 0.922       

FP1   0.926     

FP2   0.898     

FP3   0.881     

FP4   0.894     

FP5   0.839     

GPDIN1     0.918   

GPDIN2     0.874   

GPDIN3     0.929   

GPDIN4     0.906   

GPDIN5     0.925   

MP2       0.909 

MP3       0.902 

MP4       0.890 

MP1       0.900 

 
To ensure appropriate composite reliability, the 

recommended CR value must be CR >0.70 or above. One 
of the common tests for measuring internal consistency is 
the Cronbach alpha test to confirm the reliability of all 
constructs involved in the model, and the value for α must 
be above 0.70. For underlying model, all constructs 
exhibited reliability that is consistent with the threshold 
level [23].  

Before proceeding to the structural model estimation, 
the convergent validity and discriminant validity were 
observed for analysing the outer or measurement model.  
[24] defined convergent validity as an extent where a 
measurement indicator or item positively correlates with 
another item of the same construct. For measuring 
convergent validity, average variance extracted (AVE) is 
generally used. Therefore, AVE was employed which 
indicated value of AVE>0.50 for all the indicators, 
thereby confirming the convergent validity. However, if 
the AVE<0 then it indicates that items of the constructs 
still involve some additional errors. 

 
  Cronbach's 

Alpha rho_A CR  (AVE) 

BDAN 0.913 0.918 0.939 0.793 

FP 0.933 0.934 0.949 0.789 

GPDIN 0.948 0.949 0.960 0.829 

MP 0.922 0.922 0.945 0.810 

 
Discriminant validity is defined as an extent that a 

construct is empirically different from another construct. 
The discriminant validity measure is also employed for 
analysing the existence of any correlation between the two 
concepts and their possibility of partial convergence. For 
accessing discriminant validity, Fornell-Larcker criterion 
was used [25]. According to  [26], the construct must be 
capable of describing its own variance instead of other 
constructs’ variance. The square roots of AVE were 
compared to the latent variables’ correlations.  [27] 
suggested that the AVE square roots should be higher than 
the other latent variables’ correlations. Table3 shows the 
adequate discriminant level, since all the AVE’s squares 
roots were in line with the given criteria.  

 
  BDAN FP GPDIN MP 
BDAN 0.890       
FP 0.792 0.888     
GPDIN 0.791 0.749 0.891   
MP 0.884 0.778 0.872 0.900 
 
Furthermore, for analysing the structural model, it is 

important to check for any collinearity issues among the 
indicators, since presence of such issues may cause 
problematic interpretations. For this purpose, the related 
measure is the variance inflator (VIF). According to  [28], 
in PLS-SEM context, VIF>5 or tolerance level less than or 
equal to 0.2 indicates the presence of collinearity. 
However, no collinearity issue was detected in current 
research [29].  

Subsequent to collinearity detection test, the next step is 
to analyse the structural model through key measures, 
such as, significance of path-coefficients, coefficient of 
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determination or predictive power, and the predictive 
relevance.  

 
Figure 3. Structural model 

 
Thus, for the structural model estimation, a systematic 

analysis was carried out to clearly depict the outcomes of 
hypotheses testing. Thus, evaluation of the inner model is 
done through observing the direct linkage among the set 
of dependent and independent variables. The size of path 
coefficients was determined by performing bootstrapping 
method through PLS-SEM Algorithm. Afterwards, the 
significance of these linkages was also checked through 
SmartPLS adoption. The original number was used for the 
number of cases, while 5000 samples were used for 
bootstrapping procedure [29]. 

 
Table 4. Direct and moderation results 

   Beta  (M)  
(STDEV) t P 

Values 

BDAN -> FP 0.457 0.455 0.139 3.298 0.000 

GPDIN -> FP 0.009 0.003 0.097 0.098 0.461 

MP -> FP 0.358 0.355 0.110 3.257 0.001 

MP -> GPDIN 0.872 0.872 0.023 37.557 0.000 

Moderating Effect 1 -> FP 0.484 0.084 0.063 1.346 0.089 

 
 
 
 
 

 
Figure 4. moderating effect of the big data analytics 

 
Table 5. mediation 

  Beta   (M)  
(STDEV) t P 

Values 
MP -> GPDIN -> FP 0.008 0.002 0.085 3.257 0.001 

 
For assessing the predictive power of the model, 

coefficient of determination (R2) was employed. Its’ value 
ranges from 0-1, here, 1 signifies greater predictive 
accuracy and 0 signifies no or zero predictive accuracy. In 
current study, the endogenous variable is found to be 
48.7% explained by the set of underlying independent 
variables involved in the model.  

 
Table 6. R-Square 

  R Square 
FP 0.500 
GPDIN 0.761 
 
After the R2 valuation, a cross-validated redundancy 

measure or Stone-Geisser test (Q2) was performed for 
assessing the predictive relevance of the exogenous latent 
constructs. This measure is generally computed through 
carrying out a blindfolding procedure. The Q2 of 
blindfolding represent the measure of how well the path 
model can predict the originally observed variables. It 
must exhibit value greater than 0.5 to be regarded as 
predictive model, otherwise if it exhibits value below 0.5 
then is signifies no predictive relevance of the model. The 
values obtained for Q2 are as follows: 

 
Figure 5. Blindfolding 
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5. Dissuasions  
The results show that firm performance and green 

product innovation are significantly affected through 
market demand. In addition, positive correlation was 
found among firm performance and performance of green 
product innovation. Hence, the results support the 
hypotheses 1-3. Putting differently, the greater the 
consideration of market demand, the greater will be the 
firm performance and green product innovation 
performance. The study also revealed the partial and 
positive mediation of green product innovation 
performance in the firm performance and market demand 
relationship [12].  

The present research theoretically as well as 
methodologically contributed in the existing literature, 
particularly, in the Thailand’s motorcycle industry. It is 
obvious that adopting green product innovation in highly 
competitive market is imperative, since it facilitates in 
achieving competitive advantage and product 
differentiation [1]. Although, the results have shown that it 
is important for firms to understand the requirements of its 
consumers, followed by the alignment of product 
innovation initiatives to the values of consumers. In the 
recent green conscious competitive environment, brand 
identity and design, price, fuel consumption, and exhaust 
emission are some of the important criteria which are 
generally considered by consumers while taking a 
motorbike purchasing decision.  

Price of fuel is increasing all the time, in addition, 
availability of fuel is limited, particularly gasoline. 
Nowadays, consumers demand goods that are 
manufactured through environmentally friendly 
production processes. Therefore, a successful green 
product innovation depends largely upon sustainable 
business processes and its market demand appreciation. 
The results obtained from this study revealed that more 
attention should be given by the motorcycle firms to the 
economic, environmental and their product performance 
[30]. Economic and product performance are essential to 
successfully attain green product innovation, whereas, 
environmental performance signifies as a consequence or 
an outcome.  

Thus, manufacturers must develop new motorbike 
technology that is environmentally friendly and should 
also improve their quality to secure leadership position 
and surpass their competitors. However, the new designs 
must be eye-catching, practical and impressive, such as its 
U-box should have a storage space for at least one helmet. 
Furthermore, unnecessary production costs must also be 
reduced for achieving lower prices. Putting differently, the 
current study signifies that for the manufacturing firms in 
motorcycle industry, green product innovation serves as a 
significant strategy for attracting more customers, 
enhancing market position and competitive advantage to 

fully understand the market demand [31]. In addition, 
some areas have also been identified by  [32] which would 
make the BDA application possible in SCM in coming 
years. These include order picking, in-transit inventory 
management and dynamic vehicle routing, quality control 
manufacturing, and warehouse inventory control system. 
Furthermore, BDA is found to be helpful in disaster 
resistance and in enhancing the risk management in the 
SC. Another study has attempted to analyse BDA and the 
computer-assisted textual analysis, as well as its 
application in the transportation and logistics system.                    
6. Conclusion and limitations  

The results show that firm performance and green 
product innovation are significantly affected through 
market demand. In addition, positive correlation was 
found among firm performance and performance of green 
product innovation. Hence, the research findings have 
supported all the hypotheses proposed in this study. 
Alternatively, product innovation and firm performance 
are found to be regulated by market demand. Therefore, 
improving economic and product performance and 
achieving sustainable environmental performance are 
imperative particularly for the motorcycle industry. 

For managers, the current research emphasizes the 
strategic significance of green product decisions. It also 
explains that firm performance and green product 
innovation must also integrate knowledge of market 
demand as important consideration. The result shows that 
more focus should be given to market demand by 
Thailanders motorcycle manufacturers for comprehensive 
understanding of the interrelated and complicated market 
demand criteria, firm performance, and green product 
innovation and must also determine the expected demand 
for green products. The results have revealed that 
integrating green product innovation indicates the 
occurrence of latter mechanisms, i.e. investing more for 
satisfying the market needs [33].  

The current study contributes in the literature as 
follows: 1) this study attempts to consider the market 
demand perspective for analysing how green product 
innovation orientation by a firm is affected by customer 
value, resulting in its influence on the firm performance. 
2) This research examines the customer response against 
market offerings by motorcycle manufacturers, 
particularly in the form of new product launch. The results 
suggested that in order to achieve greater market 
performance, firms must surpass its competitors in green 
innovation. In other words, meeting customer needs and 
requirements is critical for improving firm performance. 

Just like other studies, this study also involves some 
limitations. Since this study particularly emphasizes upon 
Thailand’s motorcycle manufacturing industry, therefore, 
the outcomes can be generalized in other markets, such as 
Asian motorcycle markets. Furthermore, other Thailand’s 
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industries such as automotive industry or a comparative 
study can also be performed in future. The three main 
constructs that were chosen after reviewing the literature 
may be incomprehensive. Thus, in future researches, 
wider variables can be incorporated for comprehensively 
analysing the impact of green product innovation, firm 
performance, and market demand [34]. 
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