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Abstract - In this study an attempt is made to develop and study green concepts of two-wheelers as pollution from two 

wheelers and energy demand for two wheelers both are continuously rising. Both the issues are pausing challenges to 

two wheeler industry for developing green two wheelers which can give consumers a better option and act as a strategic 

tool in oligopoly market. The word ‘Design’ has various dimension such as research, concept development, concept 

validation,  design resolution, productionisation or communication. Its very important to bring newness  in design i.e. 

newness in product features, functions, concept of doing business or retaining, change in organisation’s market 

offering. In order to minimize pollution from two wheeler, green innovations would play a strategic role and same can 

be marketed successfully using green marketing strategies. Here, three green concepts were examined namely electric 

two wheeler, hybrid two wheeler and solar powered two wheeler. The study was an in depth analysis of customers for 

various features of the two wheeler concepts, and their intentions pertaining to various dimensions of green behaviour 

within the state of Gujarat. Developing right mix of features, supportive infrastructure and appropriate policy 

guidelines would ply key role in developing market for electric/hybrid and solar powered two wheelers in India. 
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I. INTRODUCTION 

Green trends are witnessed by the market world over today. 

Eco design innovations are crucial for sustainability and 

future growth of the industry. As Ottman suggested, 

consumer demand for greener products and services creates 

opportunities for businesses to promote their greener 

offerings, and introduce profitable new ones, all the while 

building their top-line sales, enhancing their image, and 

bolstering the morale of employees newly engaged in a 

higher purpose.
1 

As rightly pointed out, at a time when 

almost every business practice is undergoing a thorough 

reengineering process, many companies are discovering the 

value of going back to basics in one crucial area: design.
 

2
Using innovations, organizations can generate value in its 

product and at the same time enhances value to the 

customer. In the words of Peter F Drucker (1954) „there is 

only one valid definition of business purpose: to create a 

customer‟ and „the business enterprise has two and only 

two basic functions: „marketing and innovation‟. 

Innovations use assets and competencies (skill and 

knowledge in both technical systems and management 

systems) of the organization along with innovation 

processes to bring about new or different market offerings, 

which when successful in the market bring in immense 

value to the firm.
3
  

In order to minimize pollution from two wheeler, green 

concepts need to be developed and tested. If found feasible, 

they can be marketed successfully using green marketing 

strategies. Ottman and Peattic (1992) first coined the term 

Green Marketing. It is also known as “Sustainable 

Marketing” or “Environmental Marketing” or “Ecological 

Marketing”. It addresses ways and means for reconciling 

economic and ecological factors through reinvented 

products and product systems.
4
  

2) MARKET SCENARIO AND POLLUTION IN 

INDIA  

Let‟s take a case of ever growing two wheeler industry in 

India, it is seen that its sales is steadily increasing and Two 

Wheelers sales registered a growth at 14.80 percent in 

April-March 2018 over April-March 2017 by selling   

2,01,92,672 units(SIAM). India has overtaken China to 

emerge as the world‟s biggest market for  two wheelers. 

(Times of India) 14 of world‟s most polluted 15 cities are in 

India, Kanpur tops WHO list.(India Today) 

To conclude, growing energy demand and high import, 

usage of two wheelers is by 81% Indians, more than 50% 

pollution is generated by two wheelers and  its adverse 

impact on sustainable development as well as human health 

pauses serious concern and calls for strategic sustainable 

solutions.  Since two-wheeler industry is characterized as 

an oligopoly market, non-price competition is used as a 

weapon in the industry. Therefore, green concepts must be 

developed and tested so that green competitive advantage 

can be taken to build unique image in the market profitably 

and environmental damages can be minimized. 

II. GREEN CONCEPTS  

In this study three green concepts of two wheelers are 

developed and studied. 
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1) Electric Two-Wheeler: Its battery operated two wheeler 

which is presently available in the market. 

2) Hybrid two wheeler: Its a two wheeler in which petrol 

mode and electric mode are available and one can shift this 

mode as per his or her requirement. 

3) Solar Powered Two Wheeler: It is not manufactured 

yet but concept is based on two wheeler which would run 

on solar power. Research is still in progress on applications 

like solar powered automobiles, solar powered steam 

turbines, etc. A solar powered two wheeler is a basic type 

of automobile which can run both on solar power as well as 

electricity. 

III. LITERATURE REVIEW 

The concept of “Green Consumerism” is still in the nascent 

stage in India. World over, the movement started due to the 

several industrial accidents which took place in the last 

three decades. Such incidents shed light on the condition of 

the industry, throwing huge opportunities of research 

studies in this area.   

Literature on green marketing indicates that green 

consumerism began in the sixties. Rachel Carson‟s “Silent 

Spring” (1962) played a significant role in influencing this 

movement. Her book introduced ecology to the public and 

spurred a spate of legislative activity to protect the 

environment.
5 

Probably for the first time, the usage of 

pesticides and its health hazards on humans was studied and 

brought forward before the world.  

As cited in Charter Martin‟s book, the historic United 

Nations conference on the human environment took place 

in Stockholmin1972, leading to the creation of the United 

Nations Environment Programme (UNEP). In 1972, the 

“Limits to Growth Report” submitted to the Club of Rome 

projected a catastrophic future if growth continued at the 

same rate and therefore many groups called for “zero 

growth”.  A number of major companies also arose and 

started responding to the challenge. In the year 1971, IBM 

had become one of the first companies to establish a formal 

corporate Environmental Policy and 1974 saw the Control 

of Pollution act in the UK and the creation of a 

comprehensive regime to tackle waste, water and nose 

pollution. The same year also saw the establishment of the 

US Environmental Protection Agency and the subsequent 

tightening of US environmental legislation. Furthermore, in 

the UK “Green Consumer Guide” in 1988, and “The Green 

Consumer’s Supermarket Shopping Guide in 1989” were 

published which gave consumers the first real opportunity 

to look into the back ground of companies that 

manufactured the so-called “Green” products.
6
 

Five years on from the Brundtland Report, the UN General 

Assembly asked for a report on progress made towards 

sustainable development and held the Rio Earth Summit. 

Taking place over 12 days in June 1992 in Rio de Janeiro, 

Brazil, the Earth Summit was the largest environmental 

conference ever held. The 1980‟s witnessed a rapid increase 

in green consumerism and green products. In fact, a 

practical evidence of this came in the form of a highly 

effective global consumer boycott of C-driven aerosols and 

the international success of publications such as “The 

Green Consumer Guide”. (1988) 
7 

One significant study 

was undertaken by Michael Porter in the area titled, “Green 

and Competitive: Ending the Stalemate” (Porter Michael E. 

and Class Van De Linde 1995).
8 

Very interesting and useful 

study was carried out in the year 1997, by Hart and Stuart, 

which is worth mentioning here titled “Beyond Greening: 

Strategies for a Sustainable World ”.
9
The authors herein 

argue that “Greening” has been framed in terms of risk 

reduction, re-engineering or cost cutting. Rarely is greening 

linked to a strategy or technology development and as a 

result, most companies fail to recognize the opportunities of 

potentially staggering proportions.  

However, in India green concepts of two wheelers and 

green marketing is the much neglected area. There is need 

to conduct research in this area. Sustainable green 

innovations are required to be manufactured, tested and 

launched in India so as to limit the pollution levels leading 

to a better world for the present and the future generations 

to come.  

IV. RESEARCH OBJECTIVES 

i) To develop and analyse green design concepts   in two 

wheeler category so that potentially good designs can  

    be identified  keeping in mind Indian consumers.  

ii) To analyse present communication and advertising 

strategies of two wheelers in terms of appeal, central idea  

     and execution styles. 

iii) Study of the customer requirements and consumer 

behavior while buying two wheelers.  

iv) Identifying the impact of various dimensions of green 

concepts on consumer preference for green two- 

     wheelers and intentions to buy green two wheelers. 

v) Suggesting green marketing strategies for two wheelers. 

V. RESEARCH METHODOLOGY 

It gives a blue print of how study of green design concepts 

of two wheelers would be carried out in Gujarat State. Both 

qualitative and quantitative methodology was used in this 

study. 

Sampling Plan: 

Focus Group Interview and In-depth interview were 

conducted to get an insight about the two wheeler buying 

process and intentions towards eco friendly two wheelers. 

After getting an insight questionnaire was prepared and 

administered. To undertake Quantitative research Quota 

Sampling technique was used in each city. Study was 

undertaken in four cities of Gujarat namely Ahmedabad, 

Vadodara, Anand and Dahod. 

Respondent’s eligibility criteria:  

A citizen of minimum 13 years of age, a two- wheeler user 

and willing to spend minimum half an hour for the 

interview. 

Research Type: Exploratory research design and 

Descriptive research design were used in this study. 

Sample Size: 400 respondents 

Research Instrument:  

http://www.ace.mmu.ac.uk/eae/sustainability/Older/Brundtland_Report.html
http://www.ace.mmu.ac.uk/eae/sustainability/Older/Sustainable_Development.html
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Structured questionnaire was administered to know 

consumer requirements and consumer behavior while 

buying two wheeler, and their feedback was sought with 

reference concept testing of eco friendly two wheelers. 

Various business magazines, journal and reports were used 

to collect secondary data which helped to understand 

strategies adopted by two wheeler players in India, energy 

consumption, market scenario etc. 

Data Analysis Techniques: In this study to analyse data 

descriptive statistics and multivariate statistical techniques 

(Profile analysis) is used. Also SPSS 19 and MS Excel are 

used for data analysis. 

VI. DATA ANALYSIS, DISCUSSION AND 

FINDINGS 

Profile of Respondents: 

This study was undertaken in Gujarat state and data were 

collected from four cities of the state namely Ahmedabad, 

Vadodara, Anand and Dahod. Convenience sampling 

method was used in this study and 400 respondents were 

approached to collect the data.   

Table 1. City Wise Profile of Respondents 

              City 

 
Freque

ncy 

Perce

nt 

Valid 

Perce

nt 

Cumulat

ive 

Percent 

 

Val

id 

Ahmeda

bad 
147 37.8 37.8 37.8 

Anand 63 16.2 16.2 54.0 

Dahod 67 17.2 17.2 71.2 

Vadodar

a 
112 28.8 28.8 100.0 

Total 389 100.0 100.0  

The profile of respondents consist of various age groups 

like 27.8%(108) belong to the age group of 13 to 21 years, 

57.8%(225) belong to the age group of 22 to 45 years, 8.5% 

(33) belong to the age group of 46 to 55 years and 5.4%(21) 

belong to the age group of 56 & above. With reference to 

the background of various occupations of respondents, 

36.2%(141) were students, 45% (175) were from service 

class, 10.8% (42) were business class people, 4.6% (18) 

were professionals and .5%(2) were from other category. 

With reference to the gender, in this study 72.7% i.e.282 

were male respondents and 26.7% i.e. 104 were female 

respondents. As far as education is concerned, 2.1% (8) are 

secondary pass, 8.5%(33) are higher secondary pass, 

53.2%(207) were graduates, 33.4% (130) were post 

graduates,  .3%(1) was CA, .3%(1) was CPT, .5% (2) 

diploma in computer science, .3% (1) was LLB  and .3% 

(1) was having Ph.D degree. Lastly, with reference to 

income, 15.9%(62) were from the monthly income below 

Rs.5000, 15.2% (59) were from the income in the range of 

Rs.5001 to Rs.15000, 20.1%(78) were from Rs.15001 to 

Rs.25000, 21.3%(83) were from the income in the range of 

25001 to 50000 and 15.7%(61) were from the income 

Rs.50000 and above. 

Concept of Electric Two wheeler 

Features/attributes 

1) It costs 18 to 25 paisa /km.   

2) Less pollution to  Environment 

3) Maximum speed is 45km.per hour 

4) It takes 6 to 8 hours to  recharge battery 

5) Range per charge is 60 to 75 km. 

6) Cost of battery replacement is Rs.15000 

7)  Maximum battery life is one and half years 

8)  Its on road price is Rs. 36000 to 52000 varies as per 

model 

In this study, 400 respondents were approached. After 

cleaning the data, valid number of responses were obtained 

and considered for analysis.  The mean rating score for 

mileage and environment friendly features of electric two 

wheeler were 4.45 and 4.65 respectively and were 

appreciated by the population under study. Features such as 

speed of 45 km. per hour,  range per charge 60-75km. and 

on road price Rs.36000 to Rs.52000  got mean rating of 

3.62, 3.37 respectively. It suggests that respondents have 

favourably rated the above mentioned features. However, 

long 6 to 8 hours of time for battery charging and cost of 

battery replacement is Rs.15000 are scoring mean rating of 

3.06 and 2.85. It means they are rated as average features 

and are weak features as compared to others. Organisations 

need to strengthen these features as they would 

continuously disappoint the sales of electric two wheelers. 

Figure 1. Profile Plot for Eight Features of Electric Two Wheeler  

 

There is strong evidence as revealed in the profile plot that 

two features namely it costs 18 to 25 paisa per km. and less 

pollution to environment are highly preferred by the 

respondents. Some features such as cost of battery 

replacement is Rs.15000 is rated lowest on profile plot and 

hence marketers will have to work rigorously to improvise 

on the same. In similar fashion, battery life and battery 

recharge time are extremely weak as shown in the profile 

plot. Few features are moderately rated such as maximum 

speed is 45m.per hour, range per charge is 60 to 75km. and 

its on road price is Rs.36000 to Rs.52000.  

Concept of Hybrid Two wheeler  

Features/attributes 

1) Petrol drive  and Electric Drive Combine Running 

cost/km is Rs 1.08-1.12 

2) It   manages to clock a top speed of 100km per hour 

3) It comes with 100 to 124 cc 4-stroke petrol engine along 

with electric motor and     

     Lithiumion battery 
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4) It comes with Hybrid power mode ( good acceleration 

and performance) Hybrid economy     

     mode (less energy, carbon emission) 

5) Its on road price is Rs. 65000 to 70000 

6) Cost of battery replacement is Rs.15000 

7) Maximum battery life is three years 

With reference to the hybrid two wheeler, which offers 

petrol as well as electric drive with very less running cost of 

Rs.1.08-1.12 per km. is rated extremely positive with mean 

rating of 4.19. Furthermore, its ability of clocking the top 

speed of 100km.per hour, powerful engine, and unique 

feature of hybrid power mode and hybrid economy mode 

for less carbon emission and less energy use have scored 

mean rating of 4.35, 4.32 and 4.17 respectively and 

indicates that the concept of hybrid two wheeler is indeed 

appealing to the target market.  Its important to note here 

that unlike electric two wheeler, hybrid two wheeler offers 

better quality battery life of three years which is rated 

extremely positive with 4.02 mean rating. The two 

important challenges before marketers are its higher price 

of Rs.65000 to Rs.70000 and higher cost of battery 

replacement i.e.15000. Both are having the score of 3.42 

and 3.14 respectively. Overall, this concept is rated 

positively by respondents. 

Figure 2. Profile Plot for Seven Features of Hybrid Two Wheeler 

 

There is strong evidence as revealed in the profile plot that 

five features namely „It manages to clock a top speed of 

100km per hour‟ and „It comes with 100 to 124 cc 4-stroke 

petrol engine along with electric motor and lithiumion 

battery‟, „Petrol drive and Electric drive combined running 

cost/km is Rs.1.08-1.12, „It comes with Hybrid power mode 

(good acceleration and performance) and Hybrid economy 

mode(less energy, carbon emission), and „Maximum 

battery life is three years‟ are highly preferred by the 

respondents. Two features namely „Its on road price is 

Rs.65000 to Rs.70000 and „Cost of battery replacement is 

Rs.15000‟ are rated lowest on profile plot. This implies that 

the challenge for hybrid two wheeler marketers is make the 

two wheeler affordable. Secondly, they have to work 

rigorously to reduce the price of battery replacement.   

Concept of Solar Powered Two wheeler 

Features/Information 

1) It comes with  solar panels integrated electric 

motor and runs on Electricity or Solar Power 

2) It   manages to clock a top speed of 45km per   

hour 

3) Its operating cost is negligible when used on solar 

power and using electricity it costs 18 to 25 paisa 

per km 

4) It has got inbuilt safe driving assistance system  

(alerts you about bad roads, risk factors, presence 

of  heavy vehicles, safe driving tracks etc) 

5) Its on road price is Rs.70000 to 85000 

6) It is most Environmental friendly, Noiseless and 

uses Renewable Energy 

7) It can cover long distances as solar panel is 

integrated with two wheeler 

 

As far as the concept of the solar powered two wheeler is 

concerned, respondents are showing lot of enthusiasm and 

majority of them have rated it favorably with mean rating 

score of 4.53. This concept of two wheeler has some rich 

features such as negligible operating cost on solar mode and 

18 to 25 paise per km.when used on electric mode. Its mean 

rating is 4.49. Similarly, this concept has scored high on its 

unique feature environment friendly and noiseless with 

mean rating of 4.46. These are the top three features in this 

concept. While considering the features such as inbuilt safe 

driving assistance system, ability to cover long distance due 

to integrated solar panel are also positively rated by 

respondents with mean rating of 4.40 and 4.27 respectively.  

It should be noted that although two features namely top 

speed of 45 km.per hour and its price of Rs.70000 to 85000 

are scoring mean rating of 3.85 and 3.33, there is a lot of 

scope to improvise these features so that it can penetrate in 

the market easily. 

Figure 3. Profile plot for seven features of Solar Powered two wheeler 

 

As plotted in the profile chart, it is revealed that five 

features namely „It comes with solar panels integrated 

electric motor and runs on Electricity or Solar power‟, „Its 

operating cost is negligible when used on solar power and 

using electricity, it costs 18 to 25 paisa per km.‟, „It is most 

Environmental friendly, Noiseless and uses Renewable 

Energy‟, „It has got inbuilt safe driving assistance system‟ 

and „It can cover long distances as solar panel is integrated 

with two wheeler‟ are highly preferred and favourably rate 

by the respondents under study. These features have got 

potential to make solar powered two wheeler as a strategic 

tool in today‟s highly competitive oligopoly market of two 
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wheelers. Remaining two features namely „It manages to 

clock a top speed of 45km per hour‟ and „Its on road price 

is Rs.70000 to 85000 are found extremely weak as shown 

in the profile plot.   

Profile comparisons and analysis 

Profile of all the three concepts of two wheelers was 

performed with reference to their common features to get 

marketing insight. It was with reference to speed, price, 

mileage and environment.  

Figure 4. Speed 

 

When the feature speed is compared in all three types of 

two wheelers using multivariate test in repeated measures 

design, mean responses are found similar i.e. p-value > .01. 

Among three concepts of two wheelers, mean price 

response of all the three concepts is found similar. It 

indicates that the respondents are indifferent with reference 

to price of all the three types of two wheelers. For electric, 

hybrid and solar powered two wheelers mean response for 

price is 3.38, 3.42, and 3.33 respectively, which are little 

higher than neutral responses. It shows that the feature 

„speed‟ of hybrid two wheeler is highly appreciated than the 

other two concepts namely electric two wheeler and solar 

powered two wheeler. 

Figure 5. Price 

 

When the feature price is compared in all three types of two 

wheelers using multivariate test in repeated measures 

design, mean responses are found similar i.e. p-value > .01. 

Among three concepts of two wheelers, mean price 

response of all the three concepts is found similar. It 

indicates that the respondents are indifferent with reference 

to price of all the three types of two wheelers. For electric, 

hybrid and solar powered two wheelers mean response for 

price is 3.38, 3.42, and 3.33 respectively, which are little 

higher than neutral responses. 

Figure 6. Mileage 

 

When the feature mileage is compared in all three types of 

two wheelers using multivariate test in repeated measures 

design, mean/average responses are found significantly 

different i.e. p-value is less than .01. Among three concepts 

of two wheelers, mean mileage response of electric and 

solar powered two wheelers is very close to the scale very 

good and implies that respondents really appreciate the 

mileage of both the two wheelers concepts  with their mean 

scores of 4.49. The hybrid concept in terms of delivering 

mileage is scoring the mean response 4.20 which is lesser 

than other two concepts. 

When the feature Environment friendly  is compared in all 

three types of two wheelers using multivariate test in 

repeated measures design, mean/average responses are 

found significantly different i.e. p-value is less than .01. 

Among three two wheelers, mean environment response of 

electric two wheeler is 4.65 which is very close to the scale 

very good and implies that respondents highly appreciate 

the feature „less pollution to environment‟ offered by 

electric two wheeler. For hybrid and solar two wheelers, 

mean environment response is 4.17 and 4.43 respectively, 

which are little higher than neutral responses. It shows that 

electric two wheeler‟s feature „environment friendly‟ is 

highly appreciated than the other two concepts namely 

hybrid two wheeler and solar powered two wheeler. 

Figure 7. Environment 
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Opinions and Intentions of respondents about Green 

Two Wheelers 

In this study, respondents were asked series of questions 

which would elicit their opinions, intentions and likely 

behaviours about green two wheelers and their expectations 

from government which would provide valuable marketing 

insight to green two wheeler makers. Respondents were 

asked series of questions pertaining to the following: 

a) their willingness to sacrifice speed in favour of 

environmental benefits 

b) Their willingness to pay more for eco friendly two 

wheeler 

c) Their attitude towards  buying of electric two 

wheeler if recharge stations are available 

d) Their non willingness to recommend electric two 

wheelers in view of poor service and maintenance 

e) Their opinion about safety lanes requirement to 

promote environment friendly two wheelers 

f) Their opinion on imposing of Carbon Tax 

g) Their opinion on whether subsidy should be 

offered to promote environment friendly two 

wheeler. 

With reference to the above mentioned components, data 

were analysed and mean rating scores were identified. 

When asked about preference to buy hybrid two wheeler 

over electric two wheeler due to its better speed and 

performance, it scored mean rating of 4.37 which indicated 

that majority respondents shown their willingness in favour 

of hybrid two wheeler. Positive mark is observed with 

reference to willingness pay more for green benefits with 

mean rating score of 4.02. Today consumers are becoming 

conscious about environment and are they are becoming 

aggressive in green buying. Same is reflected in their 

behaviour. 

While considering the condition of availability of recharge 

station as must for green two wheelers the mean rating 

score was 4.11 and majority respondents feel that 

recharging stations are precondition for green two wheeler 

buying for all three categories i.e. electric/hybrid and solar 

powered two wheelers. 

With reference to not recommending electric two wheeler 

as its service and maintenance are poor, the mean rating 

score is 3.61. It means consumers believe that service and 

maintenance are important criteria while buying a two 

wheeler. In the absence of good service availability of 

electric two wheelers, consumers will not prefer to 

recommend the same to other potential buyers. It was also 

revealed that respondents gave mean rating value of 4.09 to 

the statement safety lanes are essential infrastructure for the 

growth of electric two wheelers. It means that only 

producing electric two wheelers is not enough. Marketers 

will have to create essential infrastructure also to generate 

growth of its sales. 

Furthermore, when asked about imposing of Carbon Tax in 

India and offering subsidy to encourage electric and solar 

two wheelers, the mean rating score was 3.71 and 4.41. It 

indicates that majority respondents are in favour of 

imposing Carbon tax. But at the same time they are also in 

favour of offering subsidy to promote green two wheelers. 

Multivariate Analysis 

Using repeated measures design, different features of (1) 

battery operated, (2) hybrid and (3) solar power two 

wheelers were analyzed and multivariate test was 

performed to test the hypothesis. Results were found 

significant with p -value less than .01.  

VII. CONCLUSION 

In this study, Profile Analysis of all the three green design 

concepts of two wheelers was performed with reference to 

their common features such as speed, price, mileage and 

environment to get marketing insight.  

In case of Electric two wheeler concept, its features such as 

„it costs 18 to 25 paise per km.‟ and „less pollution to 

environment‟ were appreciated by the population under 

study. Features such as speed of 45 km.per hour, range per 

charge 60-75km. and on road price Rs.36000 to Rs.52000 

got favourable response but not close to the scale of very 

good. So, marketers of electric two wheelers need to 

improvise on these features and it will make electric two 

wheeler a strong performance driven vehicle. It is important 

to understand here long 6 to 8 hours of time for battery 

charging and cost of battery replacement Rs.15000 which 

are found weak features as compared to others. 

Organisations need to strengthen these features as they 

would continuously disappoint the sales of electric two 

wheelers. 

Among three concepts of two wheelers with reference to 

the price, responses were found similar. Hence, we can say 

that respondents are indifferent with reference to price of all 

the three types of two wheelers. 

With reference to the hybrid two wheeler, which offers 

petrol as well as electric drive with very less running cost of 

Rs.1.08-1.12 per km. is rated extremely positive by 

respondents. Furthermore, its ability of clocking the top 

speed of 100km.per hour is indeed a highest advantage 

against other two concepts. Thus, in case of hybrid concept, 

speed is also possible and environment protection is also 

possible which is really admired by the respondents. The 

feature powerful engine, and unique feature of hybrid 

power mode and hybrid economy mode for less carbon 

emission and less energy use indicates that the concept of 

hybrid two wheeler is indeed appealing to the target market.   

As far as the concept of the solar powered two wheeler is 

concerned, respondents are showing lot of enthusiasm and 

majority of them have rated it favorably. This concept of 

two wheeler has some rich features such as negligible 

operating cost on solar mode and 18 to 25 paise per 

km.when used on electric mode. Similarly, this concept is 

admired because of its unique feature environment friendly 

and noiseless. Its inbuilt safe driving assistance system, 

ability to cover long distance due to integrated solar panel 

is also attractive enough to grab the attention of the two 

wheeler user.  

However, it should be noted that two features namely top 

speed of 45 km. per hour and its price of Rs.70000 to 85000 

has lot of scope to improvise these features so that it can 

penetrate in the market easily. Solar Powered two wheeler 

concept has got positive feedback by consumers and it can 

be developed further for commercial testing. so that it can 

penetrate in the market easily. This concept has a potential 

to change our climate and exploit the solar energy to the 
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fullest. It is a friend of environment and therefore various 

stakeholders along with manufacturers and government 

must initiate and encourage the movement. Solar powered 

technology advancements will really contribute for the 

green environment and also provide opportunity to India to 

exploit the solar energy optimally. 

It is important to note here that respondents when asked 

about preference to buy hybrid two wheeler over electric 

two wheeler due to its better speed and performance, 

majority respondents shown their willingness in favour of 

hybrid two wheeler. Thus, hybrid concept although has few 

limitations in terms of high price and relatively less mileage 

are here to stay in the long run in India. Customers prefer a 

two wheeler which delivers speed along with environment 

protection. So, further research need to be carried out which 

has implications on cost reduction and mileage 

improvement.  

Positive mark is observed with reference to willingness pay 

more for green benefits. Today consumers are becoming 

conscious about environment and are they are becoming 

aggressive in green buying. Same is reflected in their 

behaviour. It means that now India is slowly moving 

towards green two wheelers and has intention to buy and 

support green two wheelers.  

Majority respondents feel that recharging stations are 

precondition for green two wheeler buying for all three 

categories i.e. electric/hybrid and solar powered two 

wheelers. In India, recharging stations are not yet made 

available. Hence, priority of manufacturers is to build 

recharge points which are easily accessible. Then only, its 

sales would pick up. 

Furthermore, consumers believe that service and 

maintenance are important criteria while buying a two 

wheeler. In the absence of good service availability of 

electric two wheelers, consumers will not prefer to buy and 

at the same time they will not recommend the same to other 

potential buyers. One of the major weapons to lure 

customers is world class after sales service and less 

maintenance cost. Hence, service stations and spare parts 

availability should be the priority for marketers of these 

green two wheelers. 

It was also revealed that respondents consider safety lanes 

as essential infrastructure for the growth of electric two 

wheelers. It means that only producing electric two 

wheelers is not enough. Marketers will have to create 

essential infrastructure also to generate growth of its sales. 

Furthermore, on imposing of Carbon Tax in India and 

offering subsidy to encourage electric and solar two 

wheelers, majority respondents are in favour of imposing 

Carbon tax. At the same time they are also in favour of 

offering subsidy to promote green two wheelers. Thus, by 

making right mix of features and supportive infrastructure 

and appropriate policy guidelines would play key role in 

developing market for electric/hybrid and solar powered 

two wheelers in India. 

VIII. FUTURE SCOPE 

1. This study was carried out in the four cities of Gujarat 

State namely Ahmedabad, Vadodara, Anand and 

Dahod to get an insight and the critical feedback on 

three concepts of two wheelers and consumer 

behaviour pattern vis-à-vis the subject of this study. 

The results throw a light on the consumer behavior, 

their preferences about three concepts of two wheelers 

namely, electric two wheeler, hybrid two wheeler and 

solar powered two wheeler. The study is an in depth 

anlaysis of customers for various features of the two 

wheeler concepts, and their intentions pertaining to 

various dimensions of green behaviour within the state 

of Gujarat only.  In India, state wise disparities exist in 

terms of income, level of education, socio economic 

conditions, lifestyles etc. which influences the 

consumer‟s choice of mode of transportation. So 

extension to this study may provide more insight 

compared to the results underlined in the present study.  

2. Convenience Sampling Method was used in this study. 

However, stratified sampling method if adopted could 

have given strata wise results. Stratification could have 

been possible and more precision in the results could 

have been obtained.  

3. Here, inferences were drawn after the study of various 

age groups, educational groups, occupational groups, 

income groups and gender and the comparative study 

was then undertaken within such groups. However, 

there was a disparity as regards the number of 

respondents in each group.  

4. Further research can be done with reference to design 

innovations and developing prototypes and testing for 

commersialisation. 
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QUESTIONNAIRE 

Personal Information 

 
 Name:           ____________________________________ 

   
 City:  ____________________________________ 

      

 Age (Years):         1) 13 to 21   _________         2) 22 to 45       __________      
  

                              3)  46 to 55  _________         4) 56 & above  __________  

  
  Education:    1) Secondary                    2) Higher secondary                         3) Graduation     

   

                       4) Post-Graduation                    5)     Any other please specify      
 

 Occupation:    1) Student                                  2 ) Service                          3) Business    

                                              
                         4) Professional practice                       5) Any other please specify   

 

 Income (Monthly in Rs.):       1) Below 5000                        2) 6000 to 15000         
    

                                            3) 16000 to 25000             4) 26000 to 50000        

   
                             5) Above 50000       

 

 Gender:  Male      Female     
                     

 Family Members:     1) 1 to 2                        2) 3 to 4                    3) 5 & above     

 
 Contact No.   _________________________________ 

 

 Email ID:       _________________________________ 
  

Q.1 Please tick mark your your most frequently used vehicle to commute every day?  

        
      1. Two-wheeler (petrol run) _________     2. Four wheeler  __________     3. Bicycle  ____________       

       

      4. Battery-operated/ electric two wheeler ___________   5. Bus  _________ 6. Auto   _____________ 
           

      7. Any other please specify:  __________________ 

            
Q.2 If using two wheeler, please tick mark brand name. 

        

       1. Honda  ________     2. Bajaj  _________    3.  TVS  __________        
 

       4. Hero  _________      5. Yo Bike  _________    6. Any other please specify   __________        

 
Q.3 How much do you spend on fuel monthly?   

      

1) Below 500 Rs._______     2)  500 to 1000 Rs.  ________    3) 1000 to 2000 __________ 
          

4) 2000 to 3500Rs. __________   5) Any other please specify  __________  

 

Q.4  Is Air Pollution an important criteria for you while buying a two wheeler?  

        
        1) Yes    _________     2) No ___________ 

 

Q.5 (A) Are you aware that air pollution causes illness?   
                      

          1)   Yes _________     2) No ___________         

  
Q.6 (B) If yes, kindly tick mark the diseases that you attribute to air pollution in the               

              list of diseases given below. 

http://www.siamindia.com/statistics.aspx?mpgid=8&pgidtrail=14
http://www.siamindia.com/statistics.aspx?mpgid=8&pgidtrail=14
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        1) Eye/nose/throat irritation                          _____________ 

             

        2) Cold                                                         _____________ 
   

        3) Skin allergy                                              _____________ 

 
        4) Asthma attacks                                         _____________ 

 

        5) Difficulty in breathing                              _____________ 
 

        6) Chest pain                                                _____________ 

 
        7) Cough                                                       _____________ 

 

        8) Bronchitis                                                 _____________ 
 

        9) Drowsiness                                                ____________ 

     

        10) Lung Cancer                                          _____________ 

 

        11) Headache                                                _____________ 
 

Q.7  Following are the features/information of our concept of Battery operated /  Electric two-   

       wheeler.  Please tick mark your opinion on a scale ranging Very Good to Very Poor. 
         

 

 Very good Good Average Poor Very 
Poor 

 

 
1) It costs 18 to 25 paisa /km. 

 

 

     

 

 2) Less pollution to  Environment 
 

 

     
 

 3) Maximum speed is 45km.per hour 

 

 

     

 

 4)  It takes 6 to 8 hours to 
recharge battery 

 

     
 

 

    5)  Range per charge is 60 to 75 km. 

 
 

     

  6)   Cost of battery replacement is Rs.15000 

 

 

     

    7) Maximum battery life is one and half 

years 

 

     

       8)  Its on road price is Rs. 

            36000 to 52000 varies as per model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q.8  Following are the features/information of our concept of Hybrid Two-Wheeler. Please tick mark    
        your opinion on a scale ranging Very Good to Very Poor 

 

 Very 
good 

Good Average Poor Very 
Poor 

 

 
1) Petrol drive  and Electric Drive Combine 
    Running cost/km is Rs 1.08-1.12 

 

    

     
 

 

2) It   manages to clock a top speed of 100km per hour 
     

     
 

 

3) It comes with 100 to 124 cc 4-stroke petrol engine        
    along with electric motor and lithium ion  battery 

   

     
 

 

4)  It comes with Hybrid power mode ( good acceleration and performance)  
      Hybrid economy mode (less energy, carbon emission) 

          

     
 

 

5) Its on road price is Rs.65000 to 70000 
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6)   Cost of battery replacement is Rs.15000 

      

     

7) Maximum battery life is three years 

      

     

 

Q.9 Following are the features/information of our concept of Solar Powered Electric Two-Wheeler. Please tick mark your opinion on a scale ranging Very 
Good to Very Poor 

 

 
 

 

Very good Good Average Poor Very 
Poor 

 

 
1) It comes with  solar panels integrated electric    

    motor and runs on Electricity or Solar Power 
 

     

 
 

2) It  manages to clock a top speed of 45km per   hour 

 

   

     

 

 3) Its operating cost is negligible when used on solar  power and using electricity it 

costs 18 to 25 paisa per km. 

 
    

     

 

 

4) It has got inbuilt safe driving assistance system  (alerts you about bad roads, risk 
factors, presence of  heavy vehicles, safe driving tracks etc) 

 

     

     
 

 
 5) Its on road price is Rs. 70000 to 85000 

 
      

     

 6)It is most Environmental friendly, Noiseless and      
    uses Renewable Energy 

 

    

     

7)It can cover long distances as solar panel is   

    integrated with two wheeler 
 

  

     

 

Q.10 Listed below are different opinions about Eco-friendly Two-wheeler policy/pollution/ infrastructure. Please indicate how strongly you agree or disagree 

with each statement. 

     Strongly Agree Agree Neither agree nor 
disagree 

Disagree Strongly 
disagree 

1.I will prefer to buy  Hybrid                     
  Two-Wheeler over Electric Wheeler     

  as it delivers better speed and  

  performance      
  

     

2. I will prefer to buy eco friendly two wheeler even if it is 
somewhat expensive against petrol driven two wheelers 

   

     

3. I will compromise with speed of  electric or solar powered two 
wheeler as it is most Environment Friendly 

    

     

4. I will buy electric/hybrid/ solar powered electric two wheelers 
only if Recharging  Stations are developed 

    

     

5. I do not prefer/ recommend electric two wheeler as its services 
and maintenance are very poor 

    

     

 
6. I believe that Safety Lanes are essential infrastructure for 

growth of electric two wheelers in India 

     

 
 

    

 
7. I suggest that Government must impose Pollution Tax in India 

     

     

 

8. I believe that  special subsidy by government for Electric/Solar  

Two wheelers would encourage its adoption 

   

     

 


