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Abstract: In recent years, Indonesia has started to adopt electric motorcycles (EMCs), but until 

2019 the market share of electric vehicles (EVs) was only around 0.05%. This figure is far from the 

target set by the Ministry of Industry of a 20% market share in 2025. This quantitative research 

was conducted to get a novel picture of what potential customers think about EMC products. The 

proposed model used structural equation modelling with SmartPLS-3 over 300 respondents. The 

research found that detailed product information positively and significantly influences consumer 

attitudes toward adopting EMCs. Tacit knowledge also positively and significantly influences 

consumer attitudes toward the environment. Furthermore, tacit knowledge directly affects the 

purchase intention of EMCs with a significant and positive value. As the mediating variable, 

consumer attitudes towards the environment have no mediation effect toward purchase intention. 

These findings are expected to increase the public’s knowledge and awareness of the 

environmental impact in determining which EMC products are more environmentally friendly 

than others. Here, environmentally friendly means the absence of direct emissions on vehicle 

exhaust and the total direct and indirect emissions.  
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Introduction 

 

Indonesia has the most extensive motorcycle market 
among ASEAN countries. It has immense potential to 
develop electric motorcycles [1]. Many producers in 
various countries strive to obtain this market share 
through their marketing mix strategy.  Besides price,  
place, and promotion, the technology utilized in the 
product is undoubtedly a differentiation. Consumers 
must know this technology to impact the environment 
from its lower total emissions produced. Various 
qualities of electric motorcycle products also have the 
opportunity to enter the market. Electrical motorcycle 
products with lower efficiency will impact the 
emergence of more significant environmental pollu-
tion. This condition will only shift the problem of 
pollution from cities to rural areas where power plants 
are located. The environmental impact is the pollution 
that is directly and indirectly emitted by electric 
motorcycles. Direct emissions come up through the 
exhaust from the burning process of fuel through the 
engine combustion process like what conventional 
engines do. An indirect emission is generated from 
power plants where the electricity is used to charge 
the electric motorcycle batteries [2]. 
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The distinguishing characteristic of electric motor-
cycles that needs to be investigated is the highest-
selling motorcycles in the Indonesian market. The 
scooter motorcycle is the most popular one in Indo-
nesia, with a market share of almost 80% [1]. This 
product can potentially be disrupted by electric 
motorcycles (EMCs). 
 
Problem Statement  
 
The adoption of electric motorcycles in Indonesia is 

different from that already done in developed 
countries. In developed countries, power plants used 
to charge electric vehicle batteries come from renew-

able energy and even nuclear energy. Therefore, there 
is reduced pollution from burning fuel oil in vehicles 
turned into environmentally friendly energy combus-

tion from power plants for electric vehicles [3]. While 
in Indonesia, power plants still use fossil fuel energy 
such as coal and petroleum. Although the electric 

motorcycles to be sold have low efficiency with lower 
prices, they can cause more pollution than the present 
situation. As responsible consumers, this information 

needs to be considered in choosing an EMC product. 
By being aware and having good ethics, consumers 

will encourage a civilized society that measures 
developed countries. 
 
Indonesian Presidential Regulation number 55 of 
2019 initiated the Electric Vehicle Acceleration Pro-
gram. From this new regulation, the prices of electric 
cars are expected to be more affordable. Thus, sales 
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will increase and therefore could make Indonesia 
greener. In opposite, according to data from the 
increase and therefore could make Indonesia greener. 
In opposite according to data from the Indonesian 
Automotive Industry Association (GAIKINDO), sales 
from dealers to consumers from January to November 
2019 were only 940,010 units [4, 5]. The market share 
of total EVs was only around 0.05% in 2019, and two-
wheeled electric vehicles only reached 0.14% of the 
government’s target for 2025 [6, 7]. 
 
Research Gap  
 

Previously, many types of research had been 
conducted regarding the adoption factors of EMCs. 
Most of them claimed that high prices, the lack of 
available charging stations, and the short-range of 
capabilities hampered EMC adoption. Nevertheless, 
the differences in consumer behavior factors that 
could influence the purchase intention of EMCs in 
Indonesia compared to other countries have not been 
observed. In some research conducted in developed 
countries, consumers have very civilized behavior 
toward the environment. When selecting an electric 
vehicle, they ask for clear and objective product 
information. That information is about how efficient 
an EV is compared to a gasoline vehicle [2]. 
 

Research on factors that influence EV adoption has 

been widely carried out in Indonesia [6, 8, and 9]. 

However, this research does not explicitly address 

motorcycles with a considerable market. Another 

issue is that consumer awareness in developed 

countries is well established. They do assessments 

and are highly concerned about the environmental 

impacts when purchasing a vehicle product, such as 

the efficiency of vehicles with the lowest pollution. 

Therefore, the question arises about whether such an 

attitude will appear for electric motorcycle products in 

Indonesia. 
 

Research Questions 
 

Shortly, conventional internal combustion engine 
(ICE) motorcycle products will potentially be dis-
rupted by electric motorcycles. The fact is that in the 
past few years, the sales of electric motorcycles are 
still small. This study will examine whether there are 
other factors besides technological readiness and price 
issues that affect the purchase intention of prospective 
consumers. Other factors, namely the attitude of 
developing countries, tacit knowledge, and product 
information, are questions for research that may 
influence consumers’ purchase intention of EMCs. 
 

Methods 
 

Adoption and Purchase Intention of Electric 
Vehicles 
 

Indonesia has just started a new phase to encourage 
the use of EV technology. However, the experience of 
other countries shows that the EV market share is 
still limited; for example, in Europe, the BEV market 
shares only ranged from 1.5% to 3% in 2017. Many 
factors play a role in consumers’ car purchase deci-
sions. These include monetary factors (that are 
captured by the total cost of ownership – TCO concept) 
and non-monetary factors like driving range capabi-
lity, brand, charging time, and charging station avai-
lability [10]. 
 

Since the past decade, there has been increasing 
research on electric vehicle adoption, conversion, and 
purchase intentions in developed countries (see [11, 

Table 1. Research comparison by scope, field of study and country 

    Vehicle type     

No Author Year  Country Electric 

car or 

equiv. 

 Electric 

motorcycle* 

Adoption 

factors 

Consumer 

behavior 

Environment 

comparative 

study* 

Purchase 

intention* 

1 Lunn, Choisdealbha, and 

Timmons 

2020 Ireland √ -- -- √ √ √ 

2 Athanasopouloua and Bikasa 2018 Greece √ -- -- -- √ -- 

3 Baumann, Simon, Dura, and Weil 2012 Germany √ -- -- -- √ -- 

4 Jayadi and Sudiarto 2019 Indonesia -- -- -- -- √ -- 

5 Niikuni and Koshika 2013 Japan √ -- √ -- √ -- 

6 Utami, Yuniaristanto, and Sutopo 2020 Indonesia -- √ √ √ -- √ 

7 Li, Long and Chen 2017 China √ -- √ -- -- √ 

8 Riyanto, Nuryakin and Riyadi 2020 Indonesia √ -- √ √ -- √ 

9 Levay, Drossinos and Thiel 2017 Belgium √ -- √ -- -- √ 

10 Prasetio, et al 2020 Indonesia √ √ √ √ √ -- 

11 Chiu, Yi and Tzeng, Gwo 1999 Taiwan -- √ √ √ √ √ 

12 Syamnur, FH, et al 2019 Indonesia √ -- √ √ -- √ 

13 Prianjani, Sutopo and Hisjam 2019 Indonesia -- √ √ √ √ -- 

14 Kaloko, Soebagio and Purnomo 2011 Indonesia √ -- -- -- √ -- 

15 Setiawan, Indra C. 2020 Indonesia √ √ √ -- -- -- 

16 Palmer, et al 2017 US, Japan √ -- √ -- -- -- 

17 Dumortier, et al 2013 US √ -- -- √ √ √ 

18 Sutopo, et al 2018 Indonesia √ √ -- -- √ -- 

19 Sutopo, W and Kadir, Evizal 2017 Indonesia √ √ √ -- -- -- 

20 Hernandez, Kockelman and Lentz 2019 US -- √ √ -- √ -- 

N Pramajaya, Agung E. 2021 Indonesia -- √ -- √ √ √ 
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12, 13, 14, 15, 16] among others). Likewise, many 
types of research have been carried out on the 
Indonesian market (see, [6, 17, 18, 19] among others) 
that revealed that the variables of price and travel 
distance are the leading causes of interest in 
purchasing electric vehicles (EVs). 

 

According to Riyanto et al. [8], EV adoption depends 

on the total cost of the vehicle's ownership [8]. If it is 

cheaper than the conventional one, consumers will 

purchase an EV rather than a conventional vehicle. 

TCO also depends on how the supply side can afford 

the technology development cost, with the highest 

manufacturing cost. Consumers in Indonesia cannot 

afford the prices of EV vehicles unless the government 

provides subsidies in the form of vehicle tax exemp-

tions and other incentives. Anfinsen et al. [20] 

conducted a study in Norway, which found that EVs 

face difficulties penetrating the market and gaining 

consumers' acceptance. 

 

Although electric vehicles are "green" and friendly to 

the environment and do not create noise pollution, 

using EVs has many difficulties. These difficulties 

include a lack of stations to recharge power, an 

extensive recharge process, time consumer recharge 

process, and a limited distance that EVs can operate 

with one recharge. Yousif and Alsamydai [21] carried 

out a study in Jordan that concluded that the most 

critical factor that affects the consumer buying 

behavior of electric vehicles is power availability. 

Another barrier that faces consumers is that they do 

not have enough detailed and integrated information 

about electric vehicles that may help to make a 

purchase decision. They also indicated from previous 

research that the most critical location for the plug-in 

electric vehicle (PEV) charging process is at the 

customer's house, office, and public facilities. 

 

Indonesia has just started a new phase to encourage 

electric vehicle (EV) technology. In the following years, 

the consumer market still has a choice, whether they 

will spend their expenditure allowance to purchase a 

conventional engine vehicle or make an investment in 

an electric vehicle. At least up to 2030, the manufac-

turers still cannot set competitive prices for EVs [22, 

23]. 

 

The Theory of Reasoned Action (TRA) 

 

The TRA theory from Fishbein and Ajzen [24] states 

that a person should consider the consequences of an 

attitude before deciding to take that attitude. Besides 

that, consumers take actions or behaviors to achieve 

the desired results. In the model, behaviors are 

determined by a person’s intention to perform the 

behavior. 

Afroz and Rahman [25] conducted a  study in Kuala 

Lumpur, Malaysia, to prove the Theory of Reasoned 

Action in the purchase intention of electric vehicles 

(EVs), which is influenced by individual values and 

attitudes. The research results revealed that this 

theory might apply to Malaysian society as repre-

sented by the respondents, namely that individual 

motivation from cost factors and consumer convenien-

ce is negatively related to the purchase intention of 

electric vehicles (EVs). Also, environmental conse-

quences are not a significant predictor of the purchase 

intention of EVs. 

 

Consumer behavior research conducted by Ozaki and 

Sevastyanova [26] supported the proposition that 

some people buy EV products to get a specific image, 

express their identities, and have a desire to be seen 

as someone who cares about the environment. Moti-

vation to purchase environmentally friendly hybrid 

products is determined by how much financial benefit 

is obtained. This motivation is also related to the 

transportation policy created. In addition, social 

norms and consumers’ willingness to comply with 

group norms can influence purchasing decisions. 

 

In developed countries, there is a government policy 

in the form of a tax charge levied for vehicles that are 

not environmentally friendly. Therefore, consumers 

there feel obliged to purchase electric vehicles [27]. 

Meanwhile, there are still no tax charges for high 

emission vehicles in developing countries like 

Indonesia. People tend to buy premium products 

because they follow somebody else or want to make 

themselves look different and be judged by others as 

consumers who care about the environment. This 

phenomenon is related to the issue that the purchase 

of goods is not completely useful, which has long been 

a topic of discussion in consumer behavior studies. 

Purchases that are based on wants and not needs 

arise as a result of insecurity and wanting to be seen 

by others to increase one’s social strata or class [28]. 

 

Tacit Knowledge of Electric Vehicles 

 

Recently, consumers have had a positive attitude 

toward electric vehicles but an insufficient under-

standing of them [29]. The trend of purchasing electric 

vehicles is increasing, and consumer attitudes 

towards buying electric vehicle products are relatively 

positive. However, consumer perceptions of electric 

vehicles are still early and lagging with the renewal of 

electric vehicle models that have accelerated 

technological developments and manufacturers' 

expectations. 
 
Further research in China conducted by Wang et al. 
[30] showed that there is a positive relationship 
between consumer knowledge about electric vehicles 



Pramajaya et al./ Tacit Knowledge and Product Information / JTI, Vol. 23, No. 2, Dec 2021, pp. 149-160 

152 

and the intention to adopt EVs, which is also related 
to the attitudes and perceptions of usability. 
Moreover, the negative impact felt by consumers 
towards EV products also affects the intention to 
adopt an electric vehicle as well as the perceptions of 
usability and attitudes. Furthermore, other variables 
such as attitude and usability were also positively 
related to intention to adopt electric vehicles. Next, 
consumers' lack of knowledge about EVs can hinder 
their acceptance of EVs. Therefore, a government 
policy must be launched immediately to accelerate the 
adoption of electric vehicles, including carrying out 
promotions. Another finding is that offering incentives 
does not significantly affect the intention to adopt 
electric vehicles. These findings also reinforce the 
findings described earlier in this research. 

 

Another research in Belgium conducted by Lebeau 

and Mierlo [31] conditioned respondents to watch a 

film for 10 minutes about electric vehicles, their 

environmental impact, characteristics, and available 

electric charging conditions. With this conditioning, it 

is expected that the respondents' knowledge will 

increase, but the results of this study indicate that the 

level of knowledge does not affect consumer percep-

tions about the advantages and disadvantages of 

electric vehicles. 

 

Attitude towards the Environment 

 

Chen and Chai [32], through their research entitled 

"Consumers' Perspectives of Attitude towards the 

Environment and Green Products," quoted the 

definition of 'environmental attitudes' from Blackwell 

[33] that an attitude determines what consumers like 

or dislike. Meanwhile, Allport [34] defined a person's 

attitude as a mental state that influences a person's 

response to objects and situations related to that 

person. 

 

Another theory from Schiffman and Kanuk [35] found 

that the amount of information received and the 

number of consumer experiences with a product 

shows the consumer's attitude towards that product, 

whether positive or negative. 

 

Since electric vehicles are perceived as a sustainable 

alternative to combustion vehicles, consumers must 

correctly understand whether the EV products 

positively contribute to reducing environmental 

pollution through sufficient product information. 

Consequently, the environmental performance of 

electric vehicles is an essential factor in determining a 

consumer's attitude, which can help the adoption 

process of electric motorcycles in Indonesia. 

 

Close to Indonesia, there are also exciting findings in 

Malaysia. Research conducted by Afroz and Rahman 

[25] examined the effects of attitudes and individual 

values on purchase intention of an EV product in 

Malaysia. This research investigated how a value and 

responsibility for the environment can affect a 

person's attitude towards buying an electric vehicle. 

Respondents were surveyed on several variables, 

including their views on a set of values, attitudes, and 

purchase intentions of EVs. The findings of this study 

used the Structural Equation Modeling (SEM) 

technique and indicated a relationship between 

personal consequences related to cost and convenience 

and the intention to buy an EV, even though the 

relationship is negative. Meanwhile, environmental 

consequences are not significantly related to purchase 

intention and are not an influencing factor. 

 

Afroz and Rahman [25] discovered a study limitation 

that this research only focused on consumers' 

attitudes who do not intend to buy EVs but do not 

have any reasons that influence their decisions. 

Future research will provide more valuable 

information on why some consumers do not consider 

buying an EV. 

 

Product Information of Electrical Vehicles 

 

In general, consumers may hesitate to purchase 

durable modern commodities, including EVs, because 

they have no sufficient information and no previous 

experience with them [21]. However, many consumers 

are willing to experience new things, like electric 

vehicles. Also, manufacturers and marketers do not 

have enough information about consumer acceptance 

of their satisfaction with and reaction and attitude 

towards this type of vehicle. 

 

Schuitema and Anable [36] inferred that the most 

critical thing in the minds of potential consumers of 

electric vehicles is the “green” image of EVs, because 

it is believed to be able to contribute to sustainable 

road transportation and encourage the conversion of 

more environmentally friendly power plants such as 

by using renewable energy. So, it is essential to 

provide a product image that matches consumers’ 

image in order to be able to express their identity to 

others. As a result, providing information on a new EV 

product can affect the attitudes of others towards the 

product. 

 

Prospective consumers who have an identity as 

opinion leaders influence other potential customers to 

have a higher interest than other potential customers 

because EV vehicles are considered vehicles that have 

new modern and sophisticated technology and 

represent the image of the future. They are looking for 

better value and better promotions instead of 

becoming followers like in Indonesia [37]. 
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Hypotheses Development 

 

Tacit Knowledge and Attitude toward the 

Environment in Indonesia 

 

When combined with renewable energy sources, EVs 

can be seen as a promising "zero-emission" technology. 

The most reliable energy source is fossil fuels, like oil 

and coal, because they are easy to store and a   rela-

tively inexpensive investment in power generation. In 

contrast, energy from renewable sources experiences 

severe fluctuations depending on the state of the 

source (wind power, solar output, etc.), so it is difficult 

to match the supply and demand of electricity or the 

respective charging processes. This is an obstacle to 

developing power plants that use renewable energy. 

Afroz and Rahman [25] researched in Malaysia used 

the theory of reasoned action (TRA) to see the 

relationship between consumers' attitudes and indivi-

dual values. It found that a respondent's attitude 

toward an environmental consequence positively 

relates to the conservation value but is less intense 

towards an individual consequence. In contrast, 

individual consequences and self-enhancement values 

are negatively related to purchase intention triggered 

by being environmentally responsible. 

 

In Indonesia, it is necessary to prove whether the 

consumer perception of EMCs is already in the early 

stage and is still lagging behind the accelerated 

technological development and the expectations from 

the manufacturers. Therefore, purchase intention 

could be analyzed. Also, as what happens in developed 

countries that have had previous experience in 

adopting EMCs, it could pose similar challenges to 

global pollution and the demands of greener vehicle 

alternatives. 

 

Based on the constructed theory above, the first and 

second hypotheses are as follows: 

H1:  A consumer’s tacit knowledge about electric 

vehicles has a positive and significant influence 

on attitude towards the environment to adopt an 

electric motorcycle. 

H2:  A consumer’s tacit knowledge about electric 

vehicles has a positive and significant influence 

on the purchase intention of an electric motor-

cycle. 

 

Product Information and Attitude toward the 

Environment 

 

Online product information and attitude toward the 

environment in a different relationship has been an 

important research topic in many countries (see, [38, 

39, 40, 41] among others), where recently consumers 

are more mindful of where they spend money in the 

digital world. They are looking for better value and 

better promotions through online information. 

According to McKinsey and Company [37], consumer 

behavior in Indonesia has begun to change, where 

92% of the respondents of the survey stated that they 

as consumers had tried new shopping habits during 

the COVID-19 pandemic in 2020, and 58% of them 

use a new digital shopping method and delivery apps. 

This phenomenon needs to be further investigated 

whether this influences the exposure of product 

information from an environmentally friendly product 

such as an EMC and thus leads to purchase intention. 

 

The study of product information presented by a 

previous researcher [27] was tested in developed 

countries to determine the existence of several choices 

of information to consumers was modified. That 

research revealed that consumers would prefer 

products with better efficiency to benefit from the 

resulting efficiency for products with the exact cost. 

Thus, efficiency benefits are communicated to poten-

tial customers in cost per unit of use. In addition to 

efficiency, the benefits of products for the environment 

are also essential to convey to potential consumers 

whether they will get tax incentives because of this 

decision. 

 

Sooner or later, many EMC products will enter 

Indonesia. The next step of this research is to evaluate 

whether the product information presented about 

electric vehicle brands can influence the consumer 

choice of electric motorcycles if the product infor-

mation states that one brand has better CO2 emission 

than another brand and the initial brand has a longer 

battery replacement time. This research tests 

whether Indonesian consumers already know the 

environment after experiencing the previous informa-

tion given. This research also aims to evaluate the 

desired product information that should be presented 

about an electric motorcycle product that will be sold 

in Indonesia.  The detailed product information that is 

presented to the target market will increase their 

awareness of the environment as the societies of 

developed countries have already experienced. Based 

on the findings above, the third hypothesis is as 

follows: 

H3:   Detailed   product information   about perceived 

usefulness towards the environment has a posi-

tive and significant influence on a consumer’s 

attitude toward the environment. 

 

Research in Japan [12] revealed that a driving test 

with an electric vehicle test investigated energy 

efficiency variations and battery degradation. The 

timing and impact of the battery replacement on CO2   

emissions were not directly estimated by testing the 

Li-ion battery cells. These results found that the 

battery replacement has a more significant impact on 

indirect CO2 emissions than the variation in energy 
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efficiency. Estimates can be obtained for indirect CO2   

emissions for a 100,000 km drive compared to 

emissions from internal combustion engine vehicles. 

Internal resistance can affect battery function. 
 
The reduction in battery capacity can shorten the 
range of electric vehicles. From that result, it was 
revealed that CO2 emissions increase when replacing 
damaged batteries with new batteries. In that study, 
when an electric vehicle has reached 100,000 km, the 
indirect emissions produced will exceed the indirect 
emissions from conventional ICE vehicles. They 
exceed the indirect emission because, at this point, the 
electric vehicle needs to have its battery replaced, and 
it is the battery production process that produces 
emissions. Therefore, the battery manufacturing 
technology here also determines the emergence of 
emissions; however, whether this information is al-
ready ingrained in Indonesian consumers’ knowledge 
before making a purchase. 
 
Based on those findings, the fourth hypothesis is as 
follows: 
H4:   Detailed product information about the per-

ceived usefulness towards the environment. 
 

Attitude   toward   the   Environment   and 

Purchase Intention of an EMC 
 
Finally, the potential EMC consumers in Indonesia 
were asked about their attitudes toward the environ-
ment after obtaining information on the environ-
mental impact of EMC products. There is a positive 
side that is reducing pollution in cities and a negative 
side in terms of the total CO2 emissions in Indonesia. 
Furthermore, an EMC’s electricity source comes from 
a combination of power plants that still use coal as the 
primary resource and a battery lifetime that brings 
additional indirect pollution to the EMC products that 
are not “green” yet. Furthermore, the researchers 
hypothesize that after obtaining more comprehensive 
information about the positive and negative impacts 
of EMCs in Indonesia, consumers will have a change 
in attitude towards their purchase intention 
compared to the initial conditions when relying on 
their tacit knowledge. 
 

Some previous research shows that the total direct 

and indirect CO2 emissions from EMCs are not worse 

for ICE vehicles. However, with many EMC products 

that vary and use different technologies, from the 

lowest to the most efficient ones, consumers must 

properly look for whether a particular EMC product 

has a pollution-reducing impact on the environment. 

These consumers can be described as “green consu-

mers.” Thus, the last hypothesis concerning the 

consumer behavior in Indonesia above is as follows: 
H5:  A consumer’s attitude toward the environment 

has a positive and significant influence on the 
purchase intention of an electric motorcycle. 

 

Figure 1. Research model with hypotheses paths 

 

Research Methods 
 

Survey Design and Sampling Method 
 

The current research is a quantitative research 

design. First, data were collected by conducting a 

survey using a questionnaire that referred to indi-

cators that previous researchers had carried out from 

other countries but different in the object of the 

product being studied. Then the questionnaire was 

given to respondents who had sufficient purchasing 

power based on the average income of Indonesians 

compared to statistical data in Indonesia [42]. At the 

time of conducting this study, the country was 

experiencing a coronavirus disease pandemic, so 

people as target respondents were more comfortable 

conducting online surveys.  The survey document and 

the link to the online survey were sent deliberately to 

people through email and a social media group contact 

list. Questionnaires were distributed among 700 

respondents of a social media group and as residents 

in big cities and rural areas of Indonesia within a two-

month duration, starting from January to February 

2021. 

 

Measurements and Analysis Methods 
 

All the measurements for the current study were 

adopted from prior research on EV cars, but since the 

research object was not the same, it is necessary to test 

this study's validity and reliability.  The responses 

were measured on a 7-point Likert scale that had a 

range from (1) "strongly disagree" to (7) "strongly 

agree" [43]. This research model was analyzed using 

the Partial Least Square (PLS) method and computed 

by SmartPLS-3 software. PLS is an alternative 

method of Structural Equation Modeling (SEM) that 

can solve problems in determining the relationships 

between variables. 

 

Indicators and Variables Used 
 

This study consisted of four latent variables, which 

were tacit knowledge (TAC), attitude towards the 

environment (ATE), product information (PRD), and 
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purchase intention (PIN). Those indicators referred to 

prior similar studies which were already tested with 

high consistency to the objects of this research. A 

seven-item scale developed by Afroz and Rahman [25] 

was adopted for measuring tacit knowledge. 
 
To measure the product information, reference items 
developed by previous researchers that indicated that 

the ease of use, battery life, emissions of CO2, and 
nitrogen oxide (NOx) emissions that have profound 
implications for the environment and public health 

were also adopted to expand the study [12, 13, 21, 27, 
44]. The indicators for this variable were: (1) product 
information of an electric motorcycle should contain 

the total cost of ownership of  the product; (2) product 
information of an electric motorcycle should contain 
the battery lifetime that reflects  the  indirect pollution 

caused  by this battery replacement; and (3) product 
information of an electric motorcycle should contain  
the  technology level  adopted as indicated by the 

emissions produced of an EMC compared to a generic 
gasoline vehicle, which is expressed by gram-CO2 

emission/km. 
 

The attitude toward the environment variable was 

measured by scale items developed by Bang et al. [23] 

and Ahmad et al. [43]. In addition, a seven-item scale 

developed by Afroz and Rahman [25] was also adopted 

to measure purchase intention. The indicators for the 

purchase intention variable were: (1) I would buy an 

electric motorcycle even if the performance towards 

the environment is worse than a conventional 

motorcycle; (2) I would buy an electric motorcycle even 

if the price is higher than a conventional motorcycle, 

including the high price of the battery replacement; (3) 

I would buy an electric motorcycle even if it has a less 

appealing design; and (4) I would buy an electric 

motorcycle even if it is less convenient in terms of 

charging the battery along the street. Therefore, if a 

respondent answers on a large scale, it can be said 

that the consumer has a powerful desire to buy the 

EMC product even if the information on the existing 

environmental conditions from the previous questions 

was stated. 
 

Results and Discussion 
 

Socio-economic Characteristics of the 
Respondents  
 

The gender distribution of the sample was 59.7 

percent male and 40.3 percent female. For the econo-

mic condition of the respondents, 14.3 percent had an 

income in the range of Rp12,000,001 to Rp 20,000,000 

per month, while 31.7 percent of the sample had an 

income range of Rp5,000,000 and below. About 8.9 

percent of the sample had an income of Rp20,000,001 

to Rp30,000,000, and 12.6 percent of the sample had 

an income of more than Rp30,000,000 per month.  

Table 2. Extracted hypotheses testing using SmartPLS-3 

Hypothesis Path Path Coef t-stat p-values 

H1 TAC->ATE 0.298 6.067 0 
H2 TAC->PIN 0.343 7.278 0 
H3 PRD->ATE 0.360 6.470 0 
H4 PRD->PIN -0.072 0.651 0.515 
H5 ATE->PIN 0.092 1.798 0.073 

 

According to the respondents surveyed in this study 

had an income level that was higher than the average 

income level of Indonesian people. With this condition, 

the respondents had good purchasing power and were 

a potential target market for electric motorcycle 

products. 

 

Model Fit  

 

The SEM outputs shows the overall model fit indexes 

indicating that the CTA model is consistent with the 

data with all fit indexes equal to the recommended 

values (model fit 79.9%, SRMR=0.081, dULS=0.785, 

dG=0.26, Chi- Square=479.21, NFI=0.799). The value 

of RMSR is 0.081, which is less than 0.10 and is close 

to 0.08. Therefore, the research model is considered a 

good fit. 

 

Significance (t-statistic) 

 

In the Partial Least Square (PLS) test, each relation-

ship was examined using a simulation with the 

bootstrapping method of the sample [45]. From the 

relationship of PRD to ATE, the value of the t-statistic 

is 6.47, which means it is above 1.96, and the p-value 

is 0, which is <0.05 (5%). Thus, this relationship which 

refers to hypothesis 3 is significant and valid 

(accepted). Another relationship among the variables 

which refers to each hypothesis is summarized in 

Table 2, which infers that three of the five hypotheses 

are significant. 

 

Results 

 

Hypothesis 1 confirms that tacit knowledge affects 

attitude toward the environment in a positive and 

significant way with a P-value of 0.000 < significant 

level (5%) and the t- statistical calculation is 6.067>t-

table (1.96) and a resulting positive path coefficient of 

0.298>0. From the respondents’ questionnaire, it can 

be derived that the highest percentage of the 

respondents’ education had a Bachelor’s Degree (67.0 

percent), 18.3 percent had a postgraduate degree,  8.7 

percent had reached higher secondary levels, and 6.0 

percent had reached a diploma degree. The data on 

the education level of the respondents as a whole is 

indeed higher than the Indonesian statistical data 

[42]. This indicates that consumers with higher levels 

of education have more positive tacit knowledge about 

EMCs. Potential EMC consumers in Indonesia are 

ready because they have good tacit knowledge and, 
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therefore, a positive attitude towards environmental 

impacts. Consumers already have an awareness that 

environmental awareness is important. 

 
One of the essential parts of consumer behavior in this 
research is perception, partly obtained from a person’s 
tacit knowledge. Since hypothesis 1 is accepted, it can 
be concluded that Indonesian citizens currently have 
sufficient tacit knowledge in realizing that an electric 
motorcycle is a fuel-efficient vehicle and it can reduce 
CO2 emissions. However, developed countries 
previously adopted electric vehicles, as they can 
reduce pollution because they are combined with 
electricity sources produced from renewable energy 
and even nuclear energy [3]. 
 

In contrast, Indonesia still uses a lot of raw material 

sources of coal and petroleum in more than half of its 

power plants. As a result, converting from conventio-

nal vehicles to electric vehicles faces several con-

straints in reducing CO2 emissions. However, the 

facts obtained from the respondents’ data state 

Indonesian people perceive that EMCs are environ-

mentally friendly products despite the information 

and the fact that the source of electricity generation in 

Indonesia is still not truly environmentally friendly. It 

can be interpreted that potential EMC consumers in 

Indonesia have high expectations that the presence of 

EMC products will contribute to the reduction of 

environmental pollution, including air, water, and soil 

pollution. 

 

Hypothesis 1 is similar and strengthens the results of 

previous research conducted by Bang et al. [23] in the 

United States that found a positive relationship 

between beliefs about salient consequences and 

attitudes toward paying more for renewable energy as 

predicted by the theory of reasoned action. It is also 

similar to a study by Wang, Wang, and Li [30] in 

China, which stated that consumers’ knowledge about 

EVs is positively and significantly related to the 

perceived usefulness, attitude, and intention to adopt 

EVs. Afroz and Rahman [25] in Malaysia also found 

that the conservation value was positively related to 

the attitude on environmental consequences towards 

EV purchase intention. 

 

Further facts obtained from hypothesis 2 stated that 

the respondents expressed that EMC products must 

be efficient, positively contribute to reducing CO2 

emissions, and lessen other greenhouse gases. With 

that knowledge, prospective EMC customers already 

have the intention to buy an EMC product if it is 

marketed in Indonesia. This condition is quite 

interesting because even though the respondents' 

average education level is relatively high, they do not 

consider further environmental issues regarding 

EMC environmental obstacles. The condition of the 

power plant source, which is still not environmentally 

friendly enough, battery waste management, the 

problem of high prices and subsidies, difficulties in 

charging along the streets, and travel distance 

limitations for one-time charging are not significant 

considerations in buying an EMC product, or because 

they are not well informed yet. 

 

Therefore, this is an excellent start for EMC product 

marketers to start marketing their products by 

exploring the well-established tacit knowledge of 

consumers in Indonesia without neglecting ethics and 

carrying out a simple marketing strategy by providing 

sufficient product information on the environmental 

impacts of a better future. 

 

Hypothesis 2 contradicts previous research by Lebeau 

and Mierlo [31] in Belgium, which claimed that 

knowledge has no impact on acceptance for the 

driving range. However, consumers with more 

knowledge want a car with a higher maximum speed 

and desire faster-charging durations (both slow and 

fast). This could happen as the level of understanding 

of the people in Belgium is much higher because the 

average level of education is above Indonesia. 

Therefore, their demands for the ability of electric 

vehicles are also getting higher. Additionally, the 

knowledge factor there does not affect the purchase or 

adoption of EMCs. However, hypothesis 2 is similar 

and strengthens the results of previous research 

conducted by Alzahrani et al. [46] in Saudi Arabia that 

found subjective norms and attitudes are significant 

in explaining Saudi consumers' intention on 

purchasing EVs. Yousif and Alsamydai [21] in Jordan 

also inferred that there is a strong relationship 

between the independent variables (perceived 

usefulness, attitude toward using an EV, perceived 

ease of EV use, perceived challenges of use) and the 

dependent variable (EV use). Therefore, it can be 

indicated that tacit knowledge positively affects the 

purchase intention of an electric vehicle in developing 

countries or those that have recently adopted EVs, 

such as Saudi Arabia, Jordan, and Indonesia. 

However, tacit knowledge does not affect the purchase 

intention in developed countries, as represented by 

Belgium in the study that had adopted EVs a few 

years earlier. 

 

The test results for the product information variable 

are significant for the attitude toward the environ-

ment variable with a P-value of 0.000 < significant 

level (5%), the t-statistic is 6.47> t-table (1.96), and 

also has a positive path coefficient of 0.36 >0, 

indicating that the product information variable has a 

significant positive effect on the attitude toward the 

environment. Thus, hypothesis 3 in this study is 

accepted. 
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Details of the product information conveyed to the 

respondents stated that the product information of an 

EMC should contain the total cost of the ownership of 

the product, the battery lifetime that reflects the 

indirect pollution caused by the battery replacement, 

and the technology level adopted as indicated by the 

emissions produced of an EMC compared to a generic 

gasoline vehicle which is expressed by gram-CO2 

emission/km. Furthermore, several indicators of the 

attitude toward the environment variable include 

concern about the environment, unease about air 

pollution, worry about water pollution in the city, 

anxiety about soil contamination, and apprehension 

about the environment when making purchases. 

 

Hypothesis 4 reveals that the product information 

does not affect purchase intention. The test results of 

hypothesis 4 are not significant. A number of the 

questions in the product information questionnaire 

demand that EMC products must have advantages 

such as competitive prices including taxes and main-

tenance costs, and also battery processing procedures. 

With some of these questions, it seems like a 

requirement that EMC products must have all these 

advantages. Therefore, the respondents ultimately 

gave a negative assessment when they were asked 

whether to buy EMC products. 

 

From the questionnaire, it can be inferred that poten-

tial consumers of electric motorcycles in Indonesia 

want to purchase EMC products because the 

performance toward the environment should be better 

than a conventional motorcycle. Also, the price should 

not be higher than a conventional motorcycle, 

including an affordable battery replacement price.  

Besides that, EMC products must have an appealing 

design, be comfortable to use, and ease charging the 

battery along the street. Therefore, EMC manu-

facturers and marketers must strive to provide all the 

values above so that the sales of EMC products can 

penetrate a higher market share in Indonesia. 

 

Related to the previous analysis, hypothesis 5, which 
states that “Consumers who have an attitude toward 

the environment that are more knowledgeable about 

the environmental impact in Indonesia tend to have a 

significant positive influence toward purchase 

intentions of electric motorcycles,” proved that 

attitude toward the environment affects purchase 

intention in a positive but not significant relationship. 
The purchase intention of EMC products is more 

significantly influenced by tacit knowledge from 

prospective consumers than by attitude toward the 

environment. 
 

Consumer habits when buying EMC products are no 

longer the same as when buying conventional motor-

cycles. The reasons for efficiency and environmental 

friendliness will be the basis for consideration of the 

selection. By presenting detailed product information, 

prospective consumers will be aware that in adopting 

an EMC, they are not just buying a product, but they 

are also making a positive contribution to the impro-

vement of the environment. Consumers’ attitudes 

toward the environment will escalate, which is an 

excellent thing for Indonesia in the early stage of EMC 

adoption. Indonesian people already have a fairly good 

level of concern for the environment is a good stepping 

stone towards becoming a “green consumer.” 
 

Product information displayed both offline and online 

will provide fair comparisons between electric 

motorcycle products, in which one of those has good 

efficiency and has minor emissions. Consumers will 

feel proud when they are involved and part of the 

actual contribution to the environmental improve-

ment when they decide to purchase the “greenest” 

products.  Hence, it can increase public awareness of 

the importance of environmental conservation. In the 

future, with a high level of public awareness of 

environmental concerns when they buy EMC pro-

ducts, environmental sustainability will be obtained. 

 

Recommendations for Electric Motorcycle 

Producers and Marketers  
 

From the hypotheses constructed, it can imply that 

potential EMC consumers in Indonesia have high 

expectations that the presence of EMC products will 

contribute to the reduction of environmental pollution, 

including air, water, and soil pollution. Prospective 

consumers represented by the respondents strongly 

agree that the product information of an EMC product 

should contain general vehicle performance informa-

tion like conventional motorcycle products and further 

information regarding whether an EMC product has 

sufficient technology so that it can outperform conven-

tional motorcycles in terms of performance. Further-

more, total exhaust emissions should be converted in 

the same unit, namely grams of CO2 per km of use; 

therefore, it can distinguish the "greenest" product. 
 

Certain technology should also be informed to con-

sumers about how long the battery life is, including 

indirect pollution caused by purchasing a new battery. 

Prospective customers also want product information 

that contains the total cost of ownership of an EMC 

product. It can be concluded that the level of under-

standing of Indonesian people is good enough to 

understand that in addition to the initial purchase 

price, an EMC product must also be durable. There-

fore, there are not many additional costs when they 

buy a conventional motorcycle, such as replacing a 

battery over the years, tax costs, and the cost of 

purchasing new EMC products. 
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This provision will require producers to have a 

certificate from a national standardization body that 

assesses all EMC products with the same standards 

and tests. It also encourages the consumer agency to 

issue standards for what information needs to be 

displayed on the sale of EMC products, which is 

essential for both producers and consumers. 

 

Recommendations for Prospective Consumers 

of EMC Products.  

 

Based on data from the respondents, Indonesian 

people want comprehensive product information on 

electric motorcycle products. Even though so far, with 

conventional motorcycle products, we as consumers 

rarely or never even ask whether the motorcycle we 

are going to buy has a good enough value and has the 

best total cost ownership among other products. This 

new perception raised by potential EMC customers 

can be observed from this phenomenon. Therefore, it 

becomes interesting whether this EMC product will 

still be classified in the vehicle category or even be 

classified in another new product category such as a 

cellphone, laptop, or another electronic product 

category that usually has complete product infor-

mation. Thus, purchase intention is obtained by 

comparing the specifications from its product 

information rather than the existing ICE marketing 

method. 

 

As consumers, we must have enough knowledge, 

especially regarding the environmental effects 

generated from an EMC product. Consumers cannot 

just look at the product's appearance or low price, but 

they should also consider the environmental data. 

This EMC product aims to reduce environmental 

pollution; therefore, all products sold must have 

enough information on their environmental impacts. 

As consumers, we must be careful in choosing which 

products are the “greenest” to be purchased with a 

sense of responsibility. 

 

Recommendations for the Indonesian 

Government 

 

The product information should be helpful for the 

government as a regulator to state some regulations 

that every EMC product marketed in Indonesia must 

have good efficiency and have transparent and 

responsible procedures for how to process used 

batteries so that they do not pollute the soil. A problem 

that potentially occurs in an EMC market is that the 

products are just good models, but the efficiency is 

poor, and there are also many problems in the next 4-

5 years, such as replacing the battery, which breaks 

down too quickly and creates a new pollution problem 

in this country. The more product information 

described among the EMC products and their impacts 

on the environment, the more valuable they are. 

Consequently, in the future, Indonesia will be able to 

adopt electric motorcycles without ethically neglecting 

the customer satisfaction factor. 

 

In this case, the government can use the national 

standardization agency and the Ministry of Trade to 

issue standards and conduct proper testing for all-

electric motorcycle products to be sold in the market, 

as BPPT and other agencies currently do tests on 

conventional motorcycle products, but of course with 

different standards. The gradual setting of standards 

according to the technological capabilities of producers 

must find an equilibrium point at a price that the 

market can absorb. As a result, with this policy, the 

long-term plan for adopting EMCs in Indonesia can be 

successful. 

 

The government should also encourage power plants 

in Indonesia to start using renewable energy to reduce 

air pollution caused by the increasing demand for 

electricity due to the increasing number of EMC 

products in the community that charge every day. 

This is in accordance with what is indicated by the 

respondents: according to their tacit knowledge, EMC 

products must positively impact the environment; 

otherwise, EMC products cannot meet the challenge 

of reducing pollution, and these products will become 

merchandise that has no added value. 

 

Conclusion 
 

This research examined the readiness and knowledge 

level of potential Indonesian consumers toward 

adopting electric motorcycles from the consumer 

behavior point of view. First, we defined four varia-

bles to construct the research model. Those variables 

were tacit knowledge, product information, environ-

mental attitude, and purchase intention (TAC, PRD, 

ATE, and PIN). The SEM simulation using 

SmartPLS-3 exhibited that the indicators are valid, 

and the construct validity of the scales is high. 

Furthermore, the overall model fit indexes indicated 

that the CTA model was consistent with the data, 

with all the fit indexes equal to the recommended 

values (model fit 79.9%; SRMR=0.081, dULS=0.785, 

dG=0.26, Chi- Square=479.21, NFI=0.799). 
 

Consumers’ tacit knowledge that is more knowledge-

able about environmental usefulness has a positive 

influence on the purchase intention of electric 

motorcycles with a significant value. While detailed 

product information about the perceived usefulness 

towards the environment has a significant positive 

influence on consumers’ attitude towards the 

environment. The purchase intention of EMC 

products in Indonesia is more significantly influenced 

by tacit knowledge from prospective consumers than 
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by attitude toward the environment (whose value is 

not significant for the respondents in Indonesia in 

2021). 
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