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Abstract 

The transportation sector is the main source of air pollution in Indonesian cities. Pollution can reduce air quality and 
increase carbon emissions that impact climate change. The Indonesian Government has issued regulations to accelerate 
the migration from internal combustion engine vehicles to electric vehicles to overcome this problem. This research 
is focused on electric motorcycles (EM) because motorcycles dominate more than 80% of the total vehicles in 
Indonesia. This paper aims to investigate consumer purchase intention in EM by considering consumer and product 
views in the Indonesian context. This research develops a conceptual framework by integrating the Unified Theory of 
Acceptance and Use of Technology (UTAUT) and the discrete choice model. This research contributes to considering 
brand trust factors into UTAUT and integrating consumer and product aspects in developing a hybrid choice model. 
This study will be conducted on motorcycle owners in Indonesia. The findings from the research will provide the EM 
purchase intention of Indonesian consumers by considering the analysis of consumer behavior for various EM 
attributes.  

Keywords  
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1. Introduction
The road transportation sector still contributes significantly to economic growth in many countries where this 
condition impacts energy security and air pollution (Li et al., 2018; Moradi and Vagnoni, 2018). Rapid economic 
growth will cause environmental quality to decline (Coates, 2016). The key concerns governments must solve in this 
century are those connected to air quality and human health, including climate change, air pollution, energy security, 
and energy shortages (Lopez-Arboleda et al., 2019). The primary contributor to air pollution in cities is the 
transportation sector. In urban areas, vehicle emissions account for 70% of the pollution caused by Nitrogen Oxide 
(NOx), Carbon Monoxide (CO), Sulfur Dioxide (SO2), and Particulate (PM) pollution in urban areas (Ministry of 
Environment and Forestry, 2021). 

In the Indonesian context, vehicles have continued to increase in the last four years, reaching 143,797,227 units 
dominated by 121,209,304 motorcycles and 16,903,094 passenger cars in 2021 (Statistics Indonesia, n.d.-a). The most 
rapid growth was in motorcycles, with an average increase of 4.85 million units per year, where sales reached 
5,057,516 units in 2021 (AISI, n.d.). The number of motorcycles in Indonesia is more than other vehicles such as cars 
and buses. Motorcycles have several advantages, including low prices, low operational costs, and easy adjustments to 
road conditions (Dorocki  et al. 2021). These advantages encourage Indonesians to choose motorcycles as the main 

84

mailto:yuniaristanto@ft.uns.ac.id
mailto:wahyudisutopo@staff.uns.ac.id
mailto:hisjam@staff.uns.ac.id
mailto:h.wicaksono@jacobs-university.de


Proceedings of the First Australian International Conference on Industrial Engineering and Operations 
Management, Sydney, Australia, December 20-21, 2022 

© IEOM Society International 

mode of transportation. This fact has resulted in Indonesia being the top three global motorcycle markets after India 
and China (Eccarius and Lu, 2020b).  

This condition will certainly impact increasing air pollution and greenhouse gas emissions, decreasing air quality in 
Indonesia. The air quality index in Indonesia is ranked 17th in the world, with an AQI of 34.3 in 2021 (IQAir, n.d.). 
Even in 2019, Indonesia's AQI reached its highest level, 51.7. An index of 34.3 means that the air quality in Indonesia 
exceeds 5 to 7 times the standard set by WHO. The Air Quality Index (AQI) is calculated based on measurements of 
particulate matter (PM 2.5 and PM 10), Ozone (O3), Nitrogen Dioxide (NO2), Sulfur Dioxide (SO2), and Carbon 
Monoxide (CO) emissions which all contribute to air pollution. Vehicle migration from fossil fuels to alternative fuels 
can be a solution to improve air quality.  

By migrating from conventional to electric vehicles (EVs), air quality may be improved, and the negative 
consequences of air pollution reduced (Chen et al., 2013). Indonesia pledged at the 2015 Paris Climate Change 
Conference to cut its carbon dioxide emissions by 29% by 2030 (Goldenberg, 2015). To support this commitment, the 
Government issued Presidential Regulation Number 55 of 2019 concerning the Acceleration of the Battery-Based 
Electric Vehicle (BEV) Program for Road Transportation (Indonesian Government, 2019). The Government 
institutions such as Bank Indonesia, the Minister of Home Affairs, the Minister of Energy and Mineral Resources, and 
the Minister of Transportation have also issued the regulation to support the Presidential Regulation implementation. 
The Indonesian Government released a plan for producing more than three million EVs, including 600,000 electric 
automobiles and 2.45 million electric motorcycles (Gaikindo, n.d.). This high production target must be accompanied 
by increased sales by the vehicle market in Indonesia. The Ministry of Energy and Mineral Resources has also set a 
target of ending sales of Internal Combustion Engine Vehicles (ICEV) in 2040 (Gaikindo). Because of this, the 
Government is encouraging the use of low-emission or even zero-emission vehicles, one of which is a hybrid electric 
vehicle (HEV) or electric vehicle (Gaikindo). 

Many manufacturers have started selling four-wheeled and two-wheeled EVs. However, until July 2022, Indonesia's 
total sales of electric motorcycles (EMs) had only reached 19,024 units (Rahayu, 2022). This condition is certainly a 
challenge because the adoption rate of EVs in Indonesia is still low, even though the Indonesian Government has set 
a target of producing more than three million EV units by 2030. In addition, the Government has issued several 
regulations to support the acceleration of the diffusion of EVs in Indonesia. 

This fact can certainly be the main reason for exploring the factors influencing EV adoption in Indonesia. This research 
focuses on the object of EMs because the number of conventional motorcycles (CM) in Indonesia is far more than the 
number of conventional cars, reaching almost eight times (Statistics Indonesia, n.d.-b). In addition, EM prices are 
more affordable because they are in the same price range as CM prices.  

Based on the previous description, a research question can be raised, what factors influence the adoption of EM in 
Indonesia? Other researchers have carried out many studies regarding EM adoption. However, many studies still look 
at separate consumer and product views of EM purchase intentions. Consumer views may include psychological and 
demographic factors, while product views include technological and cost factors. This study aims to develop a 
conceptual model to determine the factors influencing EM adoption in Indonesia by integrating consumer and product 
views. This research has the following contributions: (i) this study can enrich the study of EM adoption where there 
are still very few studies that take EM objects, and the Indonesian context, (ii) this study develops a hybrid choice 
model that integrates consumer views (latent variables) and product view (observable variable).  

This research has the following benefits for stakeholders. First, this study is still applicable to Indonesia's current 
market conditions because EM adoption is still in its early stages, and many potential consumers are still debating 
whether or not to purchase EM. Second, the Government can use research results as material for consideration in 
drafting regulations to accelerate EM diffusion in the Indonesian market. Third, producers can find out their interest 
in adopting EM as a basis for consideration in marketing and improving the attributes of EM products according to 
the interests of Indonesian consumers.  

2. Literature Review
More research was conducted on consumer adoption of EVs than on EMs. Studies on customer adoption of EMs are 
more ecologically beneficial than conventional motorcycles (Eccarius and Lu, 2020b). Eccarius and Lu (2020b) 
reviewed the literature on motorcycle adoption models. Five theoretical frameworks—planned behavior, normative, 
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symbols, lifestyle, self-identity, innovation diffusion, and consumer emotions—describe the research of alternative 
fuel motorcycles. Using the Theory of Planned Behavior (TPB), Eccarius and Lu (2020a) investigated the variables 
that affected students' intention to utilize electric scooter-sharing. Yuniaristanto et al. (2022) explored the important 
factors affecting the intention to adopt EMs in Indonesia by considering micro, cost, technology, and macro aspects. 
 
Liu dan Lai (2020) contributed to the theory of adopting environmental technology by considering environmental 
policies. Guerra (2019) conducted a selection experiment in Solo, Indonesia, to assess the viability of EMs as a 
replacement for gas-powered motorcycles. The relationship between buying intention, image, perceived risk, value, 
and advantages in EM markets was examined by Wu et al. (2015), along with the factors that precede purchase 
intention. While evaluating prior research, it should be highlighted that several studies have sought to comprehend 
consumer views, such as psychological and demographic aspects (Eccarius and Lu, 2020a; Wu et al., 2015). Numerous 
research concentrate on objective factors, including socioeconomic (Guerra, 2019; Yuniaristanto et al., 2022), subsidy 
policies (Yuniaristanto et al., 2022), and environmental policies (Liu and Lai, 2020). 
 
Many studies focus more on small electric scooter (ES) objects, but only a few focus on EM objects. ES can be divided 
into two, namely small ES and large ES. Large ES or EM have the same characteristics: two wheels with a maximum 
speed of more than 45 km/hour (Weiss et al., 2015). In addition, users of the two vehicles are required to have riding 
license for the territory of Indonesia. In comparison, many of the ES objects studied in previous studies focused on 
small ES with a maximum speed of less than 45 km/hour. In addition, this research takes case studies in Indonesia 
because Indonesia has a high level of motorcycle density, with the number of motorcycles reaching 121 million units 
in 2021. This fact makes migration from CM to EM an urgent matter for Indonesia.  
 
In general, research can be seen from two views: consumer and product. Consumer views include psychological and 
demographic, while product views include technology and costs. Several studies focus on consumer perceptions by 
adopting technology acceptance theories such as TAM (Javadinasr et al., 2022; Ratan et al., 2021; Rejali et al., 2021), 
TPB (Eccarius and Lu, 2020a; Jayasingh et al., 2021), UTAUT (Popova and Zagulova, 2022), UTAUT 2 (Kopplin et al., 
2021; Öztaş Karlı et al., 2022), TRA-NAM (Ho and Wu, 2021) and other theories such as BRT, BCT, TCE, consumer 
lifetime value, consumer innovativeness and domain-specific innovative. However, no research has adopted the 
technology acceptance theory in EM by combining it with brand trust. This study adopts the UTAUT model by adding 
the brand trust factor in developing the EM adoption model. The UTAUT model considers four determinants: 
performance expectancy, effort expectancy, social influence, and facilitating conditions.  
 
Brand trust is a quality relationship that consumers feel from a product to the manufacturer's brand and reputation 
(Yang et al., 2020). In the Indonesian context, two brands currently dominate the motorcycle market share in 
Indonesia. However, the two brands have just released an EM for the upper segment and will only release the EM 
segment at the same price as CM in 2023. Meanwhile, for the past five years, local manufacturers have dominated 
EM manufacturers, such as Viar, Gesits, Volta, Smoot, Polytron, Selis, and others. This study investigates whether 
this brand trust can influence consumer purchase intention.  
 
In the product view, several studies apply the choice model to determine the adoption behavior of electric scooters 
(ES) and EM (Brezovec and Hampl, 2021; Guerra, 2019; Lee et al., 2021; Reck and Axhausen, 2021; Zhu et al., 2019). 
Meanwhile, other studies have developed their conceptual model by considering technological, cost, and contextual 
factors (Almannaa et al., 2021; Bieliński and Ważna, 2020; Glavić et al., 2021; Liu and Lai, 2020; Yuniaristanto et al., 
2022). The choice model has several advantages, namely, finding out what attributes influence the desire to buy a 
product from respondents, providing several alternative product choices that respondents can choose from, and 
estimating the chances of respondents choosing an alternative choice. Many studies still focus on consumer views 
(Almannaa et al., 2021; Chen et al., 2018; Eccarius and Lu, 2020a; Ho and Wu, 2021; Ho and Chung, 2020; Javadinasr 
et al., 2022; Jayasingh et al., 2021; Öztaş Karlı et al., 2022; Popova and Zagulova, 2022). Meanwhile, other studies 
focus on product views without considering psychological factors (Guerra, 2019; Yuniaristanto et al., 2022; Zhu et 
al., 2019). Based on this state of the art, there are research opportunities in studying EM adoption in Indonesia by 
integrating consumer and product views. This study aims to develop a conceptual model for predicting consumer 
purchase intentions toward EMs by considering consumer and product views. 
 
3. Model Development 
The consumer view model adopts the UTAUT model, which has four determinants: performance expectancy (PE), 
effort expectancy (EE), social influence (SI), and facilitating condition (FC), by adding a new determinant, namely 
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brand trust. PE denotes personal perceptions regarding specific gains and increased performance using certain 
technologies (Venkatesh et al., 2012). PE argues that using technology increases productivity. PE has been shown by 
Kopplin et al. (2021) to be a predictor of behavioral intention to share e-scooters. So this study presupposes that the 
purchase intention of an EM depends on the user's understanding of the benefits that may arise from user involvement 
with technology.  
 
H1: PE influences the EM purchase intention favorably. 
EE stands for the amount of effort needed by users to interact with a specific technology (Venkatesh et al., 2003). It 
has been demonstrated that potential challenges in completing requirements have a negative impact on behavioral 
intention (Rahman et al., 2020; Trivedi et al., 2019). Thus, it is assumed in this study that EM purchase intention 
depends on personal perceptions of the effort required to use EM. 
 
H2: EE influences the EM purchase intention favorably.  
SI is defined as the degree to which a person values the beliefs of others (Venkatesh et al., 2003). It has been 
demonstrated that SI affects people's behavioral intentions when they are introduced to new technologies (Venkatesh 
et al., 2003). In general, it is simpler for people to adopt new technologies already widely utilized in our social milieu 
(Illia et al., 2015). Nordhoff et al. (2020) showed that SI drives behavioral intention, so this study assumes that general 
social perceptions of this technology will influence EM purchase intention.  
 
H3: SI positively influences EM purchase intention. 
Facilities and technical elements that facilitate the effective application of technology are referred to as FC (Venkatesh 
et al., 2003). Users are more ready to engage actively when they have the support they need to use a particular 
technology (Ajzen, 1991). Numerous research has demonstrated that FC positively impacts behavioral intention 
(Nordhoff et al., 2020). Thus, this study assumes that the facility support provided to EM users will significantly affect 
EM purchase intention. 
 
H4: FC positively influences EM purchase intention.  
Brand trust describes the relationship between a product or service's perceived quality by customers and the reputation 
and brand of the manufacturer (Xie et al., 2015). If consumers have a higher quality perception of the desired product 
brand, they will trust the brand more to reduce perceived uncertainty and risk. Since EM is a growing industry, most 
EM manufacturers and models in Indonesia are also less popular. However, this study believes that brand trust will 
influence consumers and eliminate the uncertainty and risk they feel.  
 
H5. Brand trust positively influences EM purchase intention.  
The Discrete Choice Model in this research uses the Discrete Choice Experiment (DCE) and Stated Preference (SP) 
approaches. DCE is designed in seven attributes: range, speed, filling time, acceleration, filling technology, EM price, 
and filling cost. Attributes, levels, and sources can be seen in Table 1. The first five attributes describe technical 
variables and refer to research  (Beak et al., 2020; Burs et al., 2020; Jones et al., 2013). Meanwhile, the subsequent 
two attributes reflect the cost variable and refer to research (Guerra, 2019; Jones et al., 2013).  
 

Table 1. Attribute and level of discrete choice experiment 
 

Variable Attribute Levels Source 
Technical Range (km) 

Speed (km/hour) 
Filling time (minutes) 
Acceleration (seconds) 
Filling technology 

50-70, 100-140 
50, 70, 90 
1, 5-10, 120-240 
0-40km/h: 10, 5, 2.5 
Wired charging, battery swap 

(Burs et al., 2020; Jones et al., 2013) 
(Burs et al., 2020; Jones et al., 2013) 
(Burs et al., 2020; Jones et al., 2013) 
(Jones et al., 2013) 
(Beak et al., 2020) 

Cost EM price (Million Rp) 
Filling cost (Rp) 

10-20, 20-30, >30 
2500; 4000; 10,000 

(Jones et al., 2013) 
(Guerra, 2019) 

 
In the choice experiment, respondents are given three choices: EM alternative 1, EM alternative 2, or they did not 
choose both. This research develops a Hybrid Choice Model (HCM) using the SEM-Logit model approach. HCM 
integrates UTAUT theory and logit models to predict EM’s purchase intention by considering consumer and product 
views for the Indonesian market (Figure 1). 
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Figure 1. The framework of the integrated consumer and product views 

The SEM-Logit model, which considers latent variables, is designed to characterize the impact of subjective elements 
on the purchase decision-making process. The model is divided into two components. The first component is the SEM 
model, which is used to explain the causal relationship between the latent variables of the UTAUT model and EM's 
purchase intention. The Logit model's second component expresses the nonlinear function relationship between the 
probabilities of choosing one of three options: two EM alternatives or not choosing either. The specific description of 
the model refers to Si et al. (2019): 

1. Improvements to Utility Functions
Explicit variables like motorcycle attributes and the respondent's socioeconomic characteristics are combined with
latent variables like perceptions, attitudes, and other factors to create the utility function. The utility function is
formulated as:

𝑉𝑉𝑖𝑖𝑖𝑖 = ∑ 𝑎𝑎𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + ∑ 𝑏𝑏𝑖𝑖𝑖𝑖𝑧𝑧𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + ∑ 𝑐𝑐𝑖𝑖𝑖𝑖𝜂𝜂𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  (1) 
where i refers to alternatives, n is the number of respondents, l is the number of respondent characteristics that can be 
directly observed, q is the number of EM attributes that can be directly observed, the number of latent variables is m. 
siln is a manifest variable of personal attributes, ziqn is a manifest variable of EM attributes, ηimn is a latent variable, 
while ail, biq and cim are the parameters to be estimated. 

2. Calculating the latent variable's adaptation coefficient ηimn
In order to calculate the adaption coefficient of latent variables, SEM is required to characterize the relationship
between latent variables and their measurement variables. A set of acceptable measurement variables (xirn) can
adequately characterize the latent variable (ηimn). The structural equation model's observation model for attitudes,
perceptions, and qualities in motorcycle selection, the vector form can be stated as follows:

�

𝑥𝑥11
𝑥𝑥12…
𝑥𝑥1𝑖𝑖

� = �
λ𝑥𝑥1
λ𝑥𝑥2…
λ𝑥𝑥𝑖𝑖

� 𝜂𝜂1 (2) 

The loading factors λ𝑥𝑥1, λ𝑥𝑥2, … , λ𝑥𝑥𝑖𝑖 explained by potential exogenous variables η1 are considered as the weights of 
each observed variable (index variables), and then the loading factors are standardized, using α𝑥𝑥1,α𝑥𝑥2, … ,α𝑥𝑥𝑖𝑖 to 
represent the specified weights. 

⎩
⎪
⎨

⎪
⎧α𝑥𝑥1 = λ𝑥𝑥1

λ𝑥𝑥1+λ𝑥𝑥2+ …+ λ𝑥𝑥𝑥𝑥

α𝑥𝑥2 = λ𝑥𝑥2
λ𝑥𝑥1+λ𝑥𝑥2+ …+ λ𝑥𝑥𝑥𝑥

α𝑥𝑥𝑖𝑖 = λ𝑥𝑥𝑥𝑥
λ𝑥𝑥1+λ𝑥𝑥2+ …+ λ𝑥𝑥𝑥𝑥

(3) 

Finally, the observed variable survey values are entered into the formula, and the adaptation values of the possible 
characteristic variables in the attitude perception attributes for the respondents are obtained as follows: 

𝜂𝜂1 = α𝑥𝑥1𝑥𝑥11 + α𝑥𝑥2𝑥𝑥12 + … + α𝑥𝑥𝑖𝑖𝑥𝑥1𝑖𝑖      (4) 
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3. Discrete Choice Model 
The binomial variable is employed to characterize the respondent's behavior (its value can only be 0 or 1). If din = 0, 
option i is not picked; if din = 1, option i is selected. The formula is shown as follows:  

𝑑𝑑𝑖𝑖𝑖𝑖 = �1 if 𝑈𝑈𝑖𝑖𝑖𝑖 ≥ 𝑈𝑈𝑗𝑗𝑖𝑖
0 otherwise

        (5). 

 

4. Research Methodology 
A questionnaire is developed based on the consumer view model to capture respondents' preferences for EM adoption 
in Indonesia. The questionnaire preparation begins with operationalizing the definitions of the existing latent variables 
so that they can be observed and measured. The questionnaire is arranged into three sections.  
 
The first section gives background information on this study and describes some ethical commitments. Age, gender, 
income, occupation, education level, and domicile are the demographic factors included in the second section on a 
nominal scale. One question in this section asks respondents if they have used EM at least once. The measurement 
items are described in the final part, which is adapted from Venkatesh et al. (2003) and Oztas Karli et al. (2022). A 
five-point Likert scale is used for each construct to provide a score (from strongly disagree to strongly agree). In order 
to increase the validity of the questionnaire, 30 people are chosen for pretesting. 
 
In the product overview, attributes and levels are determined based on the results of a literature study. The next stage 
is the design of a discrete choice experiment (DCE) involving a combination of attributes and levels of EM. DCE is 
designed in SPSS version 29 using an orthogonal design which will produce several choice sets where each set contains 
seven attributes based on the potential cognitive load of increasing the number of attribute sets. Each set of choices 
will display two alternative choices, namely EM alternative 1 and EM alternative 2, and one option, "choose neither" 
as the respondent's choice. Then a questionnaire is prepared based on this choice set to capture the respondents' 
preferences. 
 
The two questionnaires are distributed online to respondents throughout Indonesia. The survey will be carried out 
following the convenience sampling method (non-random) and distributed over provinces with the highest levels of 
motorcycle sales in Indonesia. The selection of this province follows the Pareto law: around 80% or more of total 
motorcycle sales in Indonesia will be represented by around 20% of the provinces in Indonesia. The characteristics of 
the selected respondents include age 17 and over, having a riding license (SIM C), and owning a motorcycle. 
According to Cochran, the sample size is sufficient to represent the target population within the 95% confidence 
interval (Cochran, 1977). 
 
The next stage is to analyze data from respondents using the SEM-Logit model approach to estimate the intention to 
buy EM from respondents in Indonesia. This SEM-Logit model has considered two existing views to estimate the 
choice behavior of respondents towards EM. Processing of the SEM-Logit model is carried out in two stages, namely 
the first stage of SEM analysis with SmartPLS version 4, then the second stage of logit model analysis with Nlogit 
version 6.  
 
The SEM model tries to represent the causal relationship between latent factors and the corresponding observable 
variables in the EM decision and the relationship between latent variables and explicit variables. The Logit model 
represents the functional relationship between the likelihood of choosing an EM, latent factors, and explicit variables 
influencing decision-making. It should be highlighted that the observable variables can only be used to quantify latent 
variables and have no impact on a person's chosen behavior. 
 
The results of the analysis of the SEM-logit model are synthesized into four discussions, namely similar research with 
contexts in other countries, the possibility of using research results for other developing countries, recommendations 
for the Government, and recommendations for business actors. The final stage is concluding research results, 
limitations, and potential for further research. 
 
5. Conclusion  
This study aims to develop a conceptual model to determine the factors influencing EM adoption in Indonesia by 
integrating consumer and product views. The conceptual model developed adopts the UTAUT model by adding the 
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brand trust factor. Based on a review of relevant literature, it is known that the UTAUT model is a pragmatic approach 
that is able to explain better behavioral intentions than TPB and TAM. In addition, no research combines technology 
acceptance theory on EM objects with brand trust. This research focuses on large ES or EM because most research 
focuses more on small ES objects. This focus is in line with the CM to EM migration acceleration program because 
the number of motorcycles in Indonesia is enormous, resulting in high pollution and GHG emissions. 
 
This study also integrates consumer and product views because many EM adoption studies still consider consumer 
and product views separately. The SEM-Logit model is developed to accommodate the effect of latent and observable 
variables on the purchasing decision-making process.  
 
This model has two components: the first is the SEM model, which is used to explain the causal relationship between 
the latent variables of the UTAUT model and EM's purchase intention. The Logit model's second component 
represents the nonlinear function relationship between the probabilities of choosing one of three options: two EM 
alternatives and not choosing either. The research results are expected to provide input for manufacturers and the 
Government to accelerate the migration from fossil-fuel vehicles to EVs. EM producers can find out the factors that 
need to be considered in designing and marketing EM according to the interests of Indonesian consumers. The 
Government can use research results for consideration in drafting regulations to accelerate EM diffusion in the 
Indonesian market.  
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