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Abstract  

Energy is the key driver for socio-economic progress of any country. The increasing demand forced the 

public to adopt sustainable and eco-friendly energy resources to protect the limited conventional energy 

sources. Renewable energy sources such as solar energy has been considered as the energy source for future 

generations. The current study used quantitative approach to study the impact of customer awareness, 

environmental awareness, subsidy and payback period on customer intention to adopt solar water heaters.  A 

questionnaire survey was conducted using five point Likert scale in Telangana state. 134 valid samples were 

collected by adopting purposive sampling technique. Exploratory factor analysis and multiple regression 

were used to analyse the data. SPSS 21 version was used to analyze the data. Data were analysed. The 

results of the study show that environmental awareness has no impact on purchase intention.  

Keywords: Solar energy, Perceived payback, Solar energy awareness, Environmental                     

awareness, Subsidy  

 

1. Introduction  

India is one of the fastest growing economies in the world, holds fifth position in terms of energy 

consumption. The rapid growth of Indian economy poses challenges to many sectors. Energy sector in 

particular has a huge impact on the growth of the economy.  On the other hand, the usage of limited 

conventional energy sources for energy production has a significant impact on nature and leads to climatic 

changes. In India, energy production is still dominated by conventional sources where majority of 

production takes place through coal, which emits massive pollutants cause damage to the environment.  

Renewable energy sources are the best alternative to meet this challenge. Solar energy in particular 

drastically reduces the pollution. India, being the first country in the world established an exclusive 

ministry, the Ministry of New and Renewable Energy (MNRE) in 1992 to cater the energy needs of the 

country in a sustainable matter.  
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1.1 Solar energy in India:  

India’s energy sector is one of the most active players in renewable energy utilisation in the world. The 

energy demand for 2021–22 is anticipated to be at least 1915 TWh, with a peak electric demand of 298GW 

(CEA report, 2012). Solar energy is generated in two forms, it can be produced directly from sun rays as 

well as through heat from sun (Atul Sharma, 2011; Bradford, 2006). According to International Energy 

Agency solar energy has been categorized into four types: off-grid for domestic, off-grid nondomestic, on-

grid distributed and on-grid centralized (Nema, S., Nema, R. K., & Agnihotri, G., 2011).  

According to a report of 2011 by BRIDGETOINDIA and GTM Research, India is facing a perfect storm off 

actors that will drive solar photovoltaic (PV) adoption at a “furious pace over the next 5yr and beyond”. The 

falling prices of photovoltaic panels increased the penetration of solar energy systems in India. Favourable 

government support and geographical advantage propelled the growth of solar energy systems in the 

country. Jawaharlal National Solar Mission (JNNSM) the flag ship program of Ministry of New and 

Renewable Energy has been the catering to the country’s energy needs using solar energy. 

2. Review of literature and hypotheses development  

2.1 Solar energy awareness  

Solar energy awareness refers to customers’ know-how of the usage of solar energy systems and its benefits 

(Sidiras & Koukios; 2004). Many studies have proved that there is a relationship between customer 

awareness and intention to adopt renewable energies (Maruyama et al., 2007; Zoellner et al., 2008; Rogers 

et al. 2008). Customer with higher knowledge levels prefer to invest in products with environmental benefits 

including renewable energy systems and solar rooftop technology (Labay and Kinnear, 1981). Yuan, X., 

Zuo, J., & Ma, C. (2011), stated that there is a high positive relationship between solar energy awareness 

and customer acceptance of solar water heaters. Thus it can assumed that,  

H1. Solar energy awareness has a significant positive effect on purchase intention of solar water heaters.  

2.2 Subsidy  

Government subsidy is the financial assistance by the State to adopt a particular technology. Titman (1985) 

stated that there is positive correlation between subsidy provided by the State and the increased adoption of 

renewable energy.  Richard Schmalensee (2015) argued that government subsidy has a positive impact on 

residential solar energy adoption. Keh-Chin Chang (2011) observed that government subsidy has a positive 

effect on purchase of solar water heaters.  Thus, it can assumed that,  

H2. Subsidy has a significant positive effect on purchase intention of solar water heaters. 

http://www.jetir.org/


© 2018 JETIR May 2018, Volume 5, Issue 5                                           www.jetir.org  (ISSN-2349-5162)  

JETIR1805517 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 574 

 

2.3 Environmental awareness  

According to Frywell and Lo, (2003) environmental awareness refers to the basic understanding of natural 

environment. Increased environmental awareness leads the adoption of alternative sources of energy such as 

wind energy and solar energy (Lionel Nesta et.al., 2014). Many researchers have observed that better 

environmental protection or environmental awareness leads to the adoption of solar photovoltaic systems 

(Jager, 2006; Korcaj, Hahnel, & Spada, 2015; Wittenberg and Matthies, 2016). Therefore, it can assumed 

that,  

H3. Environmental awareness has a significant positive effect on purchase intention of solar water heaters. 

2.4 Perceived payback period  

Payback period is the return on solar energy investment i.e. achieving the scale of operations. For solar 

photovoltaic energy systems payback time period is the time needed for an energy technology to generate 

the equivalent amount of primary energy used to produce it (Botsaris, P.N.; Filippidou, F., 2009). Many 

researchers proved that customers prefer to purchase solar energy systems if the payback period time is low 

so that the scale of economies could be achieved in a short span of time. W.M.Lin  et. al. (2015) opined that 

customer perceived payback period has a positive impact on purchase intention of solar water heaters. 

Hence, it could be assumed that,  

H4. Perceived payback period has a significant positive effect on purchase intention of solar water heaters. 

3. Research Methodology 

The current research study is empirical in nature, for which the data were collected from public to know the 

adoption intention of solar water heaters for domestic use. After an extant literature review a survey 

questionnaire with five point Likert scale was designed with 15 variables to capture the responses about five 

variables. A conceptual framework was also designed and tested. A total of 200 respondents were consulted 

in Hyderabad metro city out of which 134 (67% response rate) valid samples were collected for final data 

analysis. The respondents were chosen based on purposive sample technique. The final data were analysed 

using SPSS (Statistical Package for Social Sciences) version 21. Descriptive statistics were used to analyze 

the demographic profile of the respondents. Exploratory factor analysis was employed to extract the set of 

factors. Later, multiple regression analysis was used to test the effects of solar energy awareness, subsidy, 

environmental awareness and perceived payback period on customer intention to purchase solar energy 

water heaters. Hypotheses were tested based on t-values at 0.05 significance level.  
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Figure 1 Conceptual framework 

 

 

 

 

 

 

 

 

4. Data analysis, Results and findings 

 

4.1 Demographic profile of the respondents 

Out of 134 respondents majority i.e. 64% were male respondents, 66% of respondents fall in the age bracket 

of 31-50, more than 66% of the respondents were graduates or post graduates and 88% of customers’ 

income levels were more than 20,000 per month. The detailed demographic profile is provided in table 1. 

 

Table 1 Demographic characteristics  

     Frequency  Percentage (%) 

Gender  

Male      86    64.1 

Female     48    35.9 

Total      134             100.0 

 

Age group 

18-30      12    9.0 

31-40     48    35.8 

41-50      41    30.5 

51-60     24    18.0 

Above 60 years    9    6.7 

Total      134    100.0 

 

Education  

SSC      8    6.0 

Intermediate     27    20.1 

Graduate     41    30.6 

Post Graduate     47    35.1 

Any other     11    8.2 

Total      134    100.0 
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Monthly household income  

Below 10,000     4    3.0 

10,001 – 20,000    12    9.0 

20,001 – 30,000    31    23.1 

30,001 – 40,000    34    25.4 

40,001 – 50,000    39    29.1 

Above 50,000     14    10.4 

Total      134    100.0 

 

4.2 Exploratory factor analysis 

Factor analysis technique was used to summarize the data. A total of 15 statements were used. Reliability of 

survey instrument was calculated and found the Cronbach’s alpha of 0.875, which was well above the 

prescribed value (Hair, J.F. et. al., 2006). Sample adequacy was checked using Kaiser-Meyer-Olkin (KMO) 

which was 0.812 which was exceeding the threshold value of 0.70. And finally Bartlett’s was performed and 

the value was significant i.e. < 0.05.  

4.3 Multiple regression analysis 

Before proceeding to multiple regression analysis, multicollinearity of the data were assessed using 

Tolerance and VIF values. It was found that the Tolerance values were above 0.50 and the VIF values were 

less than 3 as per the prescribed values, thus ensuring there is no multicollinearity. Regression analysis 

results revealed that 74.4 % of the variance in customer purchase intention of solar energy is explained by 

customer awareness of solar energy, subsidy, environmental awareness and perceived payback period. For a 

better model fit, the difference between R2 and adjusted R2 should not exceed 0.05 which was achieved in 

this case.  Durbin-Watson test was performed to test autocorrelation and value was found to be 2.051 which 

was closer to 2 indicates the absence of autocorrelation. The results of regression model summary and 

ANOVA results were tables 43 and 4 respectively.   

 

Table 2 Scale items and their factor loadings  

Construct    Items                Loadings  

Solar energy   SEAW1: I am aware of solar water heaters   0.842 

Awareness  SEAW2: I can recognize solar water heaters    0.835 

(Cronbach’s   SEAW3: I have heard of solar water heaters   0.869 

α =0.887)  SEAW4: I have enough knowledge of solar    

    water heaters     0.814 

 

Subsidy   SUB1: Subsidy provided by the state government   

(Cronbach’s    encourages adopting solar water heaters   0.906  

α =0.834)  SUB 2: Subsidy provided by the central government   

encourages to adopt solar water heaters   0.886  
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SUB3: Overall, subsidy provided encourages   

adopting solar water heaters    0.841 

 

Environmental  EA 1: By using solar water heaters we can protect  

Awareness    the environment     0.901 

(Cronbach’s   EA 2: Solar water heaters are a great way for  

α =0.853)    conservation of energy.    0.859 

EA 3: Solar energy reduces pollution.    0.813 

 

Perceived payback PPB1: Low payback period encourages purchasing  0.811  

Period     solar water heater 

(Cronbach’s   PPB2: Payback period has an influence on purchase  

α =0.769)    of solar water heater    0.796 

 

Purchase   PI 1: I intend to purchase solar water heater   0.865 

Intention   PI 2: I plan to purchase solar water heater   0.828 

(Cronbach’s  PI 3: I want to purchase solar water heater   0.839 

α =0.872)    

 

 

 

Table 3 Regression model summary 

 

 Model    R    R2   Adjusted R2  SE of the estimate  Durbin-Watson 

 

1           0.863 0.744     0.722         0.528        2.051 

 Notes: a Predictors: predictors: solar energy awareness, subsidy, environmental awareness, perceived 

payback period 

 

Table 4 ANOVA results  

Model    Sum of squares         df  Mean Square       F               Sig.  

1  Regression  356.249  4  89.062  267.832 0.000 

 Residual  112.473          212    0.530 

 Total   468.722          216 

Notes: a Dependent variable: purchase intention, b predictors: solar energy awareness, subsidy, 

environmental awareness, perceived payback period 

 

 

Table 5 Multicollinearity diagnostics 

         Colinearity diagnostics 

Model          Tolerance VIF 
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1   Solar energy awareness   0.798  1.253   

   Subsidy      0.741  1.349  

   Environmental awareness   0.873  1.145  

   Perceived payback period   0.752  1.329 

 

Note: a Dependent variable: Purchase intention 

 

Table 6 Multiple regression coefficients and t-values   
      
 

                                                  Unstandardized          Standardized           

                                                    coefficients                 coefficients 

                                                      B           SE         β                    t-Values   p-Values 

(Constant)      0.132       0.143         1.082     0.195 

Solar energy awareness →  

purchase intention      0.376       0.043      0.325            5.763             0.001 

Subsidy → purchase  

intention       0.298       0.038      0.287       5.825             0.000 

Environmental awareness → 

purchase intention      0.187       0.058      0.193       3.391             0.23 

perceived payback period → 

purchase intention     0.075       0.027      0.078       2.751             0.003 

 

 

4.4 Hypotheses testing and results 

 

H1. Solar energy awareness has a significant positive effect on purchase intention of solar water heaters.  

The results of the regression analysis revealed that customer purchase intention of solar water heaters could 

be predicted by solar energy awareness. The t-value (t=5.763) was significant at 0.05 level of significance. 

And β = 0.325 is a positive value, which means as solar energy awareness increased purchase intention also 

increases. Hence the hypothesis 1 is accepted.  

 

H2. Subsidy has a significant positive effect on purchase intention of solar water heaters. 

The output of regression model shows that subsidy provided by the State can predict the purchase intention 

of solar water heaters. t=5.825 and significant at 0.05.  As β = 0.287, which signifies that subsidy has a 

positive impact on purchase intention of solar water heaters. Therefore, H2 is accepted.  
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H3. Environmental awareness has a significant positive effect on purchase intention of solar water heaters. 

Regression analysis results indicate that environmental awareness do not influence the purchase intention of 

solar water heating systems at domestic level. P=0.23 which is insignificant. Therefore, H3 is not accepted.  

 

H4. Perceived payback period has a significant positive effect on purchase intention of solar water heaters. 

Results of regression model describe that perceived payback period can predict the adoption intention of 

solar water heaters as the t-value was significant (t=2.751) at 0.05 level. the effect was positive as β =0.078, 

which indicate that perceived payback period has a positive impact on purchase intention of solar water 

heaters.  

 

Limitations and future studies 

The current study has a number of limitations. The current study was conducted in a single metro city; 

results could vary if conducted in multiple metro cities in different geographical locations. And sample size 

was small; hence the results may not be generalized. Future studies could be taken up with a large sample 

size. The conceptual model discussed in the study has a limited number of variables; therefore, further 

variables could be added to this. Finally, the study was conducted from the customers’ perspective, hence 

studies could focus to know the view of point of dealers.  

 

Conclusion  

The current research was quantitative in nature which studied the various factors influencing the purchase 

intention of solar energy water heaters at household level. The results have shown that customer awareness 

towards solar energy, subsidy and perceived payback period have a significant positive impact on purchase 

intention of solar water heaters, even though the customers have a reasonable level of environmental 

awareness that has no impact on purchase intention. The study provides useful insights to both the marketers 

and policy makers.  
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