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Abstract— Concerns towards the environment are taken into 
account by extending Theory of Reasoned Action (ex-TRA) as a 
construct. To predict energy efficient product buying behavior of 
young Indian consumers’, primary data from 150 respondents 
were collected as input for the study and the partial least square - 
structural equation modelling(PLS-SEM) result states that there 
is a higher predictability in extended TRA than normal TRA. It 
gives the attitude of the people which would help companies in 
defining their marketing strategies. Attitude towards the energy 
efficient products and concerns towards the environment 
significantly predicts buying intention but subjective norm did 
not turn out significant.  

Keywords— Energy efficiency products; Consumer behavior; 
Theory of Reasoned Action; Environmental concern; PLS-SEM.    

I.INTRODUCTION  
        India’s growth is highly dependent on its natural 
resources and has made rapid progress towards energy-
dependent economic activities in both rural and urban areas. 
The energy demand in India has moved up from 450 million 
tons of oil equivalent (toe) in 2000 to about 770 million toe in 
2012, the expected growth is about 1250 (estimated by 
International Energy Agency) million toe in 2030 [14]. 
Considering the current usage pattern of non-renewable 
energy sources, continuous availability of such resource for 
the long run is not guaranteed. The demand side energy 
management is very necessary. Today there is a high demand 
for energy at individual homes, in order to overcome the 
supply deficiency smarter solution is needed [1]. Home energy 
management system at home use energy efficient product for 
home users which are found to reduce the monthly electricity 
bill [2]. All green products are energy efficient, but not all 
energy-efficient products are green. Energy efficiency is 
defined as using less energy to provide the same service. This 
research is done to study the consumer buying intention of 
energy efficient products across India. 
       Moreover, sustainable energy conservation has drawn 
more attention among the corporates across India due to strict 
regulation like Energy Conservation Act (EC Act) in 2001, 
which aims at reducing the energy dependency in Indian 
economy [14]. 

       In this research study, the extended theory of reasoned 
action is adopted to study whether there is a relationship 
between the attitude, subjective norm and concerns towards 
environment and buying intention of energy efficient products 
which will help marketers to promote products that are pro-
environment. 

II.LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 
A.1.Basic Theory: 
         Theory of Reasoned Action was widely studied 
understanding the customer’s intention in marketing stream, 
such as examining purchase of green products [3], organic [4] 
and recyclable products [5]. Among them [4] the study states 
that there is an indirect impact on subjective norm due to 
negative attitude toward organic products buying intention so 
this confirms that always decision making can be influenced 
by attitude. [3] here the study directly states that the consumer 
behavior towards buying green products is influenced by both 
subjective norm and attitude, thus people with pro 
environmental attitude have high buying intention of green 
products. Purchase of recyclable products are influenced by 
subjective norm and its was found that female had higher 
intention towards buying recyclable products [5]. The positive 
impact of the energy efficient product are leading the 
customers to further purchase despite its high cost [6]. 

  
Fig 1. Extended Theory of Reasoned Action 

 



 

         
     The conceptual model of extended TRA including concerns 
towards environment, subjective norm and attitude are shown 
in Fig.1, is used in explaining the purchasing intention of 
young consumers. Each of these constructs are explained 
below. 
A.2. Attitudes  
       The literature on planned study shows that attitudes are 
often used to account mostly towards environmental 
conservation behaviour [7]. Reviewing the studies [11] clarify 
that with a quick and continuous change in consumer’s 
attitudes, towards energy conservation, it has created only a 
very small impact. Further researchers across various domain 
have also exposed that environmental conservation behavior 
has always been related to energy conservation and energy 
efficiency [9].  
       To resolve energy crisis across the world especially in 
developing countries like India one does not only need the 
usage of sophisticated expertise or technology but also should 
understand the consumer's behavior and their attitude towards 
the usage of energy efficient products. [10] showed that 
optimistic environmental conservation behavior does not 
necessarily lead to a real decrease in energy usage. In last 
decade, the researchers who are working within the framework 
of environmental conservation behavior (attitude, values and 
belief) have stated that people with optimistic attitude are 
inclined towards environment conservation intention and 
behaviour [8]. Thus, the alternate hypothesis in our study 
being tested is 
        H1:  Attitude towards energy efficient products are 
positively related to energy efficient product buying intention 

 
A.3. Subjective Norms: 
       Subjective norms capture how others opinions are 
becoming influential in the lifecycle of an individual in 
executing a certain behaviour. On a similar note, [12] stated 
that “the discrete thoughts and activities of peers around 
individuals may have a high influential impact over domestic 
energy choices than proficient guidance, even if the welfares 
are better communicated”. Thus, the alternate hypothesis in 
our study being tested is 
       H2: Subjective norm towards energy efficient products 
are positively related to energy efficient product buying 
intention 
 

 
A.4. Environmental concern  
          Consumers view energy conservation as a true long 
term sustainable solution and show an optimistic attitude 
towards green energy, and they are today willing to paying a 
premium price for green energy [13]. However, environmental 
concerns were considered only as the component of attitude, 
and so there is a straight linkage between concern towards 
environment and buying intention. Hence, this study is 
intended to extend the TRA model in the context of energy 
efficient products. Thus, the alternate hypothesis in our study 
being tested is 

         H3. Concern towards environment has impact on the 
attitude towards buying intention of energy efficient products. 
         H4. Concern towards environment has significant impact 
on subjective norms towards the buying intention of energy 
efficient products. 
         H5. Concern towards environment is certainly related to 
energy efficient product buying intention. 

B. Methodology 
B.1. Target sample: 
        Sample taken for this study are only adults who are 18 
years and above in age. The energy efficiency context under 
study is more valid only to present and immediate future 
decision makers in home because it involves money. Sampling 
method used was quota sampling to get respondents of age 
greater than 18 years of age and only those reside in India. 
Online survey was used to get data across the nation. From 
descriptive statistics, Fig. 2.1 and Fig 2.2 brief us that the 
major respondents are from age 18 to 35 and mostly 
respondents in the sample are male, educated, and an annual 
income lesser than Rs. 5,00,000 per person So, the total 
sample size for the study is 150 samples. 
 

 
 

Fig 2.1 Demographics: Gender   

 
Fig 2.2 Demographics: Age   

 

III.RESULT 

A.1. Reliablity and Validity 
        The conceptual model given in Fig.1 is estimated using 
PLS -SEM through WrapPLS 4.0. Resampling method in PLS-
SEM used for the study is: Bootstrapping and Table 2 shows 
the results of reliability and validity and full collinearity result 
(VIFs). This is the output of the WrapPLS 4.0 software which 



 

shows that the cronbach’s alpha coefficients of the given 
scales have high chance to predict and composite reliability 
coefficient shows almost 80% prediction of the items used.  
 

TABLE 1.           RELIABILITY AND VALIDITY 
 

Composite reliability coefficients ATTU SN EN BI 
 
0.820 0.793 0.880
 0.873 

Cronbach's alpha coefficients ATTU SN EN BI 
 
0.670 0.648 0.829
 0.818 

Average variances extracted ATTU SN EN BI 
0.605 0.499 0.596
 0.580 

Full collinearity VIFs ATTU SN EN BI 
2.900 1.107 2.375
 2.921 

Q-squared coefficients ATTU SN EN BI 
 
0.541 0.201  
 0.687 

*Note: ATTU=attitude, SN=subjective norm, EN = environmental concern 
and BI=buying intention. 
 
A.2. Estimated Results  
       Intially, the reliability and validity (Table 1) of the 
construct is checked and after which PLS -SEM is tested to 
find the causal relationships among constructs in stage two. 
 
 

TABLE 2.           RESULTS ON THE PROPOSED MODEL 
 

Avg P C 0.426*** 
Avg R2  0.480***      
Avg adj R2  0.475***      

Avg block VIF  1.830 I       

Avg VIF  2.326 I        

Tenenhaus GoF (GoF) 0.523 I 
         ***p<0.01, I Ideal 

 
      The Table 3, as given above is shows that the model has 
high goodness of fit (GoF) using Tenehaus GoF. Where Avg P 
C = Average Path Coefficient, Avg R2 = Average R squared 
and Avg adj R2 = Average adjusted R square which shows 
significant for the proposed model. Avg block VIF = Average 
block VIF and Avg VIF = Average full collinearity VIF values 
of the model shows that they are ideal in condition. The above 
result shows that the model fit is in place and the has good 
quality indices. 
       Number of data used to resample are: 100, this gives the P-
values for the individual path. 

A.3. Test for Structural Equation Model 
        During the process, it is very important to note the 
normalized structure loading and cross loading which is 

unrotated by using Kaiser normalization. This gives the 
complete picture of the model and where the constructs are 
getting loaded, so table 3 provides the normalized structure 
loadings and cross-loadings.  
        
TABLE 3.           NORMALIZED STRUCTURE LOADINGS AND CROSS-

LOADINGS 
 

 ATTU SN EN BI 
A1_2 0.674 -0.048 0.543 0.499 
A2_2 0.690 0.171 0.455 0.536 
A4_2 0.689 0.135 0.473 0.532 
SN1 0.176 0.918 0.256 0.248 
SN2 0.048 0.957 -0.116 0.260 
SN3 0.041 0.961 0.172 0.212 
SN4  0.258 0.871 0.193 0.371 
EN1 0.430 0.132 0.793 0.412 
EN2 0.536 0.091 0.671 0.504 
EN3 0.470 -0.012 0.754 0.459 
EN4 0.516 0.181 0.645 0.534 
EN5 0.550 0.049 0.650 0.522 
BI1 0.581 0.130 0.504 0.626 
BI2 0.536 0.040 0.581 0.611 
BI3 0.476 0.195 0.456 0.726 
BI4 0.477 0.265 0.366 0.754 
BI5 0.479 0.348 0.424 0.685 

*Note: Items: (A1_2, A2_2, A4_2) =attitude, (SN 1-4) =subjective norm, (EN 
1-5) = environmental concern and (BI 1-5) =buying intention. 
 
 
 

 
Fig 3. Structural extended TRA model 

         Fig 3 shows that the direct effect of EN on attitude (β = 
0.74; p<0.01), buying intention (β = 0.39; p<0.01) were found 
to be positive and significant but when it comes to subjective 
norm (β=0.46; p=0.08), it’s not significant. The results show 
that there is a direct impact of attitude on BI and this is greater 
than that of concerns towards environmental. Concerns 
towards environment has low significant and indirect effect on 
buying intention (0.382) than direct effect. 
         The total R2 =0.69 which is above the threshold. Table 5 
provides the p-values for total effect, total effect for each 
construct and total number of forward paths. 
 



 

 
TABLE 5. P -VALUES FOR TOTAL EFFECTS, TOTAL EFFECT AND 

NUMBER OF PATHS 
 
  ATTU SN EN BI 
ATTU   <0.001 

(0.735) [1] 
 

SN     0.084 
(0.459) [1] 

 

EN     
BI <0.001 

(0.474) [1] 
0.069 (0.073) 
[1] 

<0.001 
(0.770) [3] 

 

 

IV.CONCLUSION 
       The study results showed that extended TRA has higher 
effectiveness to predict energy efficient product buying 
intention among young Indian consumers. The results 
confirmed that the new model of extended TRA would be 
useful in finding out the behavioral intentions and it also helps 
to validate the claims that, attitude and concerns towards 
environment has high impact on young Indian on buying 
energy efficient products in India. Contribution made by doing 
this study is that concerns toward the environment in buying 
products was found to be significant for attitude, purchase 
intention for energy efficiency products. Of from two TRA 
variables, it is found that attitude has been robust in predicting 
the buying intention towards energy efficient products 
followed by concern towards environment. And this results 
also shows us that subjective norm (others concerns) are not 
significant to buy the energy efficient products. Now both 
policy makers and marketing people should concentrate more 
to target their recipients keeping in the mind about 
environmental concerns 

.  

V.LIMITATIONS 
The sampling method used here is quota sampling; So, the 
limitations of this method should be taken into consideration. 
This study has taken one extra construct and other possible 
constructs like self-efficacy, demographic constructs and 
indirect measurement of attitude to check the consistency 
toward buying energy efficient products are not taken into 
account. This study has not taken perceived control behavior 
so in future studies should be made with perceived control and 
demographic variables should be taken into consideration. 
Similarly, covariance based Structural equation modelling 
method can be used in the future study to find whether there is 
a difference in the output 
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