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Abstract 

 
The automotive industry in Indonesia has shown significant growth since 2020. This is marked by increased 
technological innovation in vehicles to meet increasingly dynamic customer needs and preferences. In facing changing 
sales trends, understanding the factors that determine customer satisfaction is crucial to maintaining a competitive 
advantage. This study aims to identify automotive technology attributes, particularly for electric vehicles, that are 
considered important by users and potential users in Indonesia, using the Kano Model approach. The Kano Model 
aims to classify customer preferences for 12 electric vehicle technology attributes. The results show that technology 
attributes are divided into attractive and one-dimensional categories. Attributes in the one-dimensional category, such 
as "Fast Charging," "Cybersecurity," "Curtain Airbags," "IP67 Certification," and "Automatic Emergency Braking," 
have a direct contribution to customer satisfaction levels, thus needing to be prioritized in the product development 
process. Meanwhile, attributes in the attractive category, such as "360-Degree Sensors and AI Cameras," "Adaptive 
Cruise Control," "Lane Keeping Assist," "Pedestrian Detection System," "Side Collision Prevention," "Rear Collision 
Warning," and "Tire Pressure Monitoring System," are features that significantly improve customer satisfaction and 
experience beyond their expectations. This research is useful for providing information and insights for automotive 
manufacturers in order to develop strategies for developing customer-oriented electric vehicle technology. 
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1. Introduction  
According to Statista, the automotive industry is one of the fastest growing sectors since 2020 and is expected to 
continue to grow in 2023 and beyond. As a result of this expansion, the automotive industry was forced to develop 
new technologies to meet changing customer demands. It is also critical to be aware of additional factors that can 
make customers happier. Because of this, businesses must understand what makes people happy with automotive 
technology. 
 
Indonesia's automotive industry has emerged as a key driver of economic growth (Gaikindo, 2022). Statista data backs 
this up, showing that car sales increased significantly between 2020 and 2022. However, the automotive industry's 
expansion may be hampered by an 11.8% drop in new car sales in June 2024 compared to June 2023. This is due to 
shifting customer preferences, new technologies, and market trends (Cimigo, 2024). To remain competitive in the 
automotive market, automakers must understand what customers want and need as trends shift. 
 
The Indonesian automotive industry has undergone a significant transformation, with the emergence of electric 
vehicles being one of the most notable trends.  Battery Electric Vehicle (BEV) sales achieved 43,188 units in 2024, a 
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153% increase from the previous year's 17,051 units, as per data from the Association of Indonesian Automotive 
Industries (Gaikindo).  Despite the fact that the total car market experienced a decline in comparison to the previous 
year, electric car sales experienced substantial growth.  BEV sales have now accounted for 5% of the total car market 
share (Gaikindo, 2024). This increase is indicative of the increasing interest of Indonesian customers in 
environmentally sustainable vehicles. In the interim, the most recent electric car technology incorporates more 
advanced Advanced Driver Assistance Systems (ADAS) that include Adaptive Cruise Control (ACC), Lane Keeping 
Assist (LKA), Automatic Emergency Braking (AEB), as well as a 360-degree sensor system and AI camera that aid 
users in parking and avoiding blind spots. 
 
These innovations has a direct impact on the expectations and preferences of both customers and vehicle users. This 
is due to the significant relationship between users and automotive technology. In addition to wanting products that 
meet basic needs, users also expect a better experience through technology. High-quality service is often supported 
by technology, significantly impacting customer satisfaction (Noor, 2019). Therefore, understanding and identifying 
customer preferences is crucial in order to design products that meet customer expectations (Angraini, 2023). 
 
The Kano Model is a particular approach to determine these preferences. This model aids in identifying technology 
attributes significant to existing and potential electric vehicle customers. Moreover, use of the Kano Model can 
assist vehicle manufacturers in identifying which characteristics should be prioritized in new product development. 
Understanding new technological features in electric vehicles in Indonesia is essential for comprehending present 
market dynamics and for strategizing future innovations. By comprehending customer desires, car manufacturers not 
only fulfill expectations but also enhance the satisfaction of their product design (Balinado et al., 2021). 
 
1.1 Objectives  
This study aims to identify the attributes of emerging technologies considered important by potential and current 
electric vehicle users in Indonesia and to measure the priority level of these attributes. 
 
2. Literature Review  
2.1 Customer Satisfaction 
In general, customer satisfaction is defined as the feeling of pleasure or displeasure that arises from a customer's 
experience after using a product or service, based on a comparison between expectations and actual experience. 
According to Kotler and Keller, in a study by Imamah & Iradawaty (2022), satisfaction can be defined as the feeling 
of pleasure or disappointment experienced by customer after comparing their perceptions of product or service 
performance with their expectations. Customer satisfaction can also be defined as the result of customers' evaluations 
of their experiences with a product or service (Slack et al., 2020). Therefore, satisfaction can be defined as the result 
of a cognitive evaluation related to the comparison between expectations and reality. If the experience meets or 
exceeds expectations, customers will be satisfied. Conversely, if the experience does not meet expectations prior to 
using a particular product or service, they will be dissatisfied. 
 
In a business context, customer satisfaction can be considered a key indicator of how well a company meets customer 
expectations. Satisfied customers are more likely to make repeat purchases, which will positively impact company 
revenue (Angraini, 2023). This suggests that satisfaction not only impacts the tendency to provide positive experiences 
but also has the potential to encourage repeat purchases in the future.  
 
2.2 Kano Model 
Noriaki Kano developed the Kano Model in the 1980s as method to help people understand and assess what customers 
are interested in and expecting from products or services (Singh & Kohli, 2020). This model classifies the features of 
products or services into groups based on how they affect how satisfied customers are. The classification categories 
in the Kano Model consist of several attributes: must-be (M), one-dimensional (O), attractive (A), indifferent (I), 
reverse (R), and questionable (Q) (Shahin et al., 2017). The general concept of the Kano Model is depicted in Figure 
1. 
 
In a Kano chart, the horizontal axis reflects the degree of product fulfillment. Meanwhile, the vertical axis depicts the 
level of customer satisfaction. Must-have attributes are those that buyers consider or expect to find in a product or 
service. The absence of these features will cause severe customer disappointment. However, the existence of must-
have features does not necessarily result in improved pleasure because buyers consider them basic and necessary 



Proceedings of the Fourth Australian International Conference on Industrial Engineering and Operations 
Management, Melbourne, Australia, November 25-27, 2025 

© IEOM Society International 

(Barsalou, 2023). For example, while brakes are a standard element in automobiles, their absence will result in severe 
customer discontent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Kano Model (Source: Janatyan and Shahin, 2020) 

 
Companies often focus solely on resolving must-be issues at the bottom of the curve, thus not having a significant 
impact on customer satisfaction (Lin et al., 2017). Addressing customer complaints only at the initial stage (only 
improving without innovation) is an inappropriate solution and will not optimally improve customer satisfaction. This 
is supported by research showing that companies that only fix basic problems without innovating will struggle to 
achieve higher levels of customer satisfaction (Mishra & Singh, 2023; Madzík, 2016). 
 
Therefore, one-dimensional aspects are crucial to improve to create greater improvements and innovations. One-
dimensional aspects are attributes that, if met, can increase customer satisfaction, and if lacking, will lead to customer 
dissatisfaction (He et al., 2017). Research conducted by Mkpojiogu & Hashim (2016) and Chen et al. (2019) indicates 
that one-dimensional factors exert a greater influence on customer satisfaction compared to must-be features. One 
example is that faster service results in higher levels of satisfaction (Tormudzi et al., 2023). This is also illustrated by 
the increasing trend in Figure 1 of the Kano Model (Table 1). 

Table 1. Kano Model Evaluation Table 

Customer Needs / Quality Attributes 
Dysfunctional 
1. 
like 

2. 
must-be 

3. 
neutral 

4. 
live with 

5. 
dislike 

functional 1. like Q A A A O 

2. must-be R I I I M 

3. neutral R I I I M 

4. live with R I I I M 

5. dislike R R R R Q 

 
(Source: Lacerda et. al, 2021) 

 
After grouping respondents' responses into Kano attributes, quantitative calculations are also necessary to more 
accurately understand customer expectations. First, the customer satisfaction (CS) and customer dissatisfaction (CD) 
coefficients are calculated, as each customer has different needs and expectations (Wang et al., 2009). A value between 
zero and one indicates a positive customer satisfaction coefficient. The larger the coefficient (closer to one), the greater 
the influence of the attribute on customer satisfaction. The reverse is true for the customer dissatisfaction coefficient 
(Singh & Kohli, 2020). 
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𝐶𝐶𝐶𝐶 =
A + O

A + O + M + I
 

 

 𝐶𝐶𝐶𝐶 = −
O + M

A + O + M + I
 

 
Where: CS = Customer satisfaction; CD = Customer dissatisfaction; O: One dimensional; I: Indifferent; A: Attractive; 
M: Must be 
 
3. Methods  
This study aims to identify the attributes of emerging technologies considered important by potential and current 
electric vehicle users in Indonesia and to measure the priority level of these attributes. Therefore, this study uses the 
Kano model to classify the attributes that customers consider important. The Kano model used consists of three stages: 
the Kano questionnaire, the Kano evaluation table, and the Kano category classification. 
 
3.1 Data Collection 
The study's cohort comprised Indonesians who were either potential or current electric car users aged 21 and older. 
Respondents were aged 21 and older, as persons within this demographic typically possess enhanced logical decision-
making ability, particularly with automobile acquisitions. Simultaneously, the sample, indicative of the population, 
was calculated by multiplying the number of indicators by a value ranging from 5 to 10 (Hair et al., 2019). The quantity 
of quality characteristic indicators was 12. Consequently, a minimum of 120 respondents was necessary for data 
collection. The questionnaire was disseminated from March to May 2025. 
 
3.2 Questionnaire Design 
This study employed the three-stage Kano methodology as delineated by Berger et al. (1993): the Kano questionnaire, 
the Kano evaluation table, and the Kano category classification. The Kano questionnaire comprises functional and 
dysfunctional enquiries. Functional questions evaluate customer satisfaction about the presence of a specific attribute, 
whereas dysfunctional questions examine the effect of the absence of that feature on customer satisfaction. The 
questionnaire includes 12 technological aspects crucial to the research, obtained from official websites of several 
electric car manufactures and interviews with specialists in automotive industry, as presented in Table 2. 
 
The questions in the Kano questionnaire were constructed via a Google Form and disseminated online to individuals 
who were either current or potential electric vehicle users. Examples of questionnaire questions are presented in Table 
3. Five response options will be classified utilising the Kano approach. Each question contains comprehensive 
definitions of technological features, offering responders supplementary information to reduce ambiguities. 
 

Table 2. Electric Car Technology Features 
Code Technology Features Function 
X1 Adaptive Cruise Control (ACC) Automatically changes vehicle speed based on distance from the automobile in front. 

X2 Lane Keeping Assist (LKA) Keeps the car in the correct lane. 

X3 Automatic Emergency Braking (AEB) Automatically applies the brakes when a probable accident is detected in front of the 
vehicle. 

X4 360 Degree Sensor and AI Camera Reduces blind spots and increases object detection accuracy around the automobile. 

X5 IP67 Certification for Water and Dust 
Resistance 

Protects the battery from harsh situations, such as passing through flooded roads. 

X6 Cybersecurity Protects user information from unauthorized access on electric vehicles. 

X7 Pedestrian Detection System Automatically stops the vehicle if a pedestrian suddenly crosses. 

X8 Side Collision Prevention  Helps to avoid collisions with other vehicles when changing lanes. 
X9 Rear Collision Warning Provides warnings and automatic braking if an object is detected behind the car. 

X10 Tire Pressure Monitoring System Monitors the car's tire pressure. 

X11 Fast Charging Allows the car's battery to be charged in a shorter time. 

(1) 

(2) 
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X12 Curtain Airbags Protects passengers from side hits. 

 
3.3 Validity and Reliability Test 
In this study, the correlation coefficient, which represents the strength of the relationship between two data sets, was 
calculated using the Pearson correlation method. The R-Calculated value was derived from the correlation between 
individual items and the total score. The questionnaire had 223 responses, resulting in a 95% confidence level and a 
significance level of 0.05, with a correlation factor or R-table value of 0.131. The valid items in the questionnaire 
were assessed based on the values of R-Calculated and R-Table. If the R-Calculated value exceeds the R-Table, the 
question is deemed genuine. According to the validity test, all questions provided valid replies, indicating that the 
questionnaire items had excellent accuracy and could produce exact results (Table 4). 

Table 3. Example of Questionnaire Questions 
 Option 
Functional Question 1. like 
How would you feel if an electric car had Adaptive Cruise Control (ACC)? 
Adaptive Cruise Control (ACC): automatically changes vehicle speed based on distance from the 
automobile in front. 

2. must-be 
3. neutral 
4. live with 
5. dislike 

Dysfunctional Questions  
How would you feel if an electric vehicle did not have Adaptive Cruise Control (ACC)? 
Adaptive Cruise Control (ACC): automatically changes vehicle speed based on distance from the 
automobile in front. 

1. like 
2. must-be 
3. neutral 
4. live with 
5. dislike 

 
The reliability test applied the Cronbach's Alpha method to determine the consistency of the relationships among items 
in the questionnaire. A coefficient may be considered reliable if its value above 0.70 (Iba & Wardhana, 2024). A 
reliability coefficient approaching 1 signifies that the questionnaire items exhibit high internal consistency. The results 
derived from the instrument are reliable indicators of the construct being measured. The computation of Cronbach's 
Alpha in the reliability assessment is outlined as follows. In this study, the number of valid questions (k) was 24. The 
variance of each question item was 22,321, with a total variance of 154,571 (Table 4). Therefore, the reliability of the 
instrument or questionnaire, calculated using the Cronbach's Alpha formula, yielded a reliability of 0.893. The 
outcome shows that the instrument used in this study is reliable since it has a high level of internal consistency. 
 

𝑟𝑟𝑥𝑥 = �
𝑘𝑘

𝑘𝑘 − 1
��1 −

∑𝛿𝛿𝑏𝑏2

𝛿𝛿𝑡𝑡2
� 

Where: 𝒓𝒓𝒙𝒙 = Instrument reliability; 𝒌𝒌 = Number of questions (items); ∑𝜹𝜹𝒃𝒃𝟐𝟐 = Total variance of each question item; 
𝜹𝜹𝒕𝒕𝟐𝟐 = Total variance 

3.4 Data Processing 
The following phase is to map the responses of potential and current electric car users after ensuring that the data used 
is valid and reliable. This mapping involves categorising needs or quality attributes into Kano attribute classifications. 
Grouping occurs according to attribute categories in the Kano model: must-be (M), one-dimensional (O), attractive 
(A), indifferent (I), reverse (R), and questionable (Q). Table 5 summarises the total of the Kano categories for each 
attribute. The Kano category for each attribute is typically determined by the mode of the data. However, it is important 
to recognise that these results may be influenced by the respondents' limited understanding of the technology attribute's 
function or by their excessively technical enquiries, which could lead to their selection of neutral responses. As a 
result, a modification to the Kano analysis was made to reduce bias in the results. 
 
 
 
 
 

(3) 
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Table 4. Results of Validity and Variance Tests 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This is achieved by totalling the key categories that affect customer satisfaction: must-be (M), one-dimensional (O), 
and attractive (A) categories. Subsequently, compare the sum of the outcomes with the totals of the indifferent (I), 
reverse (R), and questionable (Q) categories. If the total sum of the must-be (M), one-dimensional (O), and attractive 
(A) categories exceeds a certain threshold, the chosen Kano category is determined as the maximum value among M, 
O, and A. The maximum values of the indifferent (I), reverse (R), and questionable (Q) categories increase with higher 
summed results. If the aggregated results of M, O, and A with I, R, and Q are equivalent, the chosen Kano category 
corresponds to the highest value among the six categories. Furthermore, to enhance the assessment of customer 
satisfaction, the Kano model employs quantitative measures of customer satisfaction (CS) and customer dissatisfaction 
(DS), as articulated by Berger et al. (1993) in the study conducted by Wang & Ji (2009). 
 

Table 5. Kano Category Grouping Results 

Code Technology Features A O M I R Q Total 
X1 Adaptive Cruise Control (ACC) 83 35 19 70 2 14 223 
X2 Lane Keeping Assist (LKA) 80 55 12 62 1 13 223 
X3 Automatic Emergency Braking (AEB) 55 65 43 47 1 12 223 
X4 360 Degree Sensor and AI Camera 84 59 26 42 0 12 223 
X5 IP67 Certification for Water and Dust Resistance 41 84 57 30 0 11 223 
X6 Cybersecurity 47 78 47 38 2 11 223 
X7 Pedestrian Detection System 70 57 18 63 4 11 223 
X8 Side Collision Prevention  70 66 27 48 1 11 223 
X9 Rear Collision Warning 63 60 26 60 3 11 223 

X10 Tire Pressure Monitoring System 76 51 31 54 1 10 223 
X11 Fast Charging 50 88 44 29 0 12 223 
X12 Curtain Airbags 36 94 55 27 0 11 223 

 
 
 
 

Question R-Count R-Table Status Variance 
𝑋𝑋11 0,232 0,131 Valid 0,667 
𝑋𝑋12 0,636 0,131 Valid 1,244 
𝑋𝑋21 0,236 0,131 Valid 0,647 
𝑋𝑋22 0,640 0,131 Valid 1,254 
𝑋𝑋31 0,324 0,131 Valid 0,643 
𝑋𝑋32 0,757 0,131 Valid 1,396 
𝑋𝑋41 0,218 0,131 Valid 0,429 
𝑋𝑋42 0,747 0,131 Valid 1,373 
𝑋𝑋51 0,247 0,131 Valid 0,412 
𝑋𝑋52 0,790 0,131 Valid 1,374 
𝑋𝑋61 0,257 0,131 Valid 0,602 
𝑋𝑋62 0,750 0,131 Valid 1,437 
𝑋𝑋71 0,319 0,131 Valid 0,892 
𝑋𝑋72 0,692 0,131 Valid 1,274 
𝑋𝑋81 0,284 0,131 Valid 0,426 
𝑋𝑋82 0,709 0,131 Valid 1,285 
𝑋𝑋91 0,347 0,131 Valid 0,671 
𝑋𝑋92 0,707 0,131 Valid 1,213 
𝑋𝑋101 0,261 0,131 Valid 0,503 
𝑋𝑋102 0,737 0,131 Valid 1,175 
𝑋𝑋111 0,294 0,131 Valid 0,335 
𝑋𝑋112 0,767 0,131 Valid 1,436 
𝑋𝑋121 0,287 0,131 Valid 0,353 
𝑋𝑋122 0,790 0,131 Valid 1,278 
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4. Results and Discussion  
4.1    Respondent Profile 
This survey had 223 respondents aged 45-55 (24.6%), with the second-highest proportion of respondents aged 21-24 
(25.1%). The majority of respondents, aged 45-55, believe that opinions of car features are impacted by safety and 
practicality. Meanwhile, the younger age group (21-24) may value innovation and technical experience. According to 
their educational level, the majority of respondents (62.8%) held a bachelor's degree or diploma IV, with some falling 
into other categories. Most respondents have a relatively high level of education, indicating their potential ability to 
understand new concepts in the context of electric vehicle technology. The majority of respondents (28.3%) worked 
in the private sector. 93.7% of respondents were interested in purchasing an electric vehicle, while only 6.3% were 
currently using one. Additionally, 66.8% of respondents still drove conventional cars, while 26.9% did not own one. 
This indicates that although there is a high level of interest in using electric cars, the adoption rate is relatively low 
(Table 6).  

Table 6. Final Determination of Kano Categories 
No. Technology Features O+A+M I+R+Q Category CS CD 
X1 Adaptive Cruise Control (ACC) 137 86 A 0,570 -0,261 
X2 Lane Keeping Assist (LKA) 147 76 A 0,646 -0,321 
X3 Automatic Emergency Braking (AEB) 163 60 O 0,571 -0,514 
X4 360 Degree Sensor and AI Camera 169 54 A 0,678 -0,403 

X5 IP67 Certification for Water and Dust 
Resistance 182 41 O 0,590 -0,665 

X6 Cybersecurity 172 51 O 0,595 -0,595 
X7 Pedestrian Detection System 145 78 A 0,611 -0,361 
X8 Side Collision Prevention  163 60 A 0,645 -0,441 
X9 Rear Collision Warning 149 74 A 0,589 -0,411 

X10 Tire Pressure Monitoring System 158 65 A 0,599 -0,387 
X11 Fast Charging 182 41 O 0,654 -0,626 
X12 Curtain Airbags 185 38 O 0,613 -0,703 

 
4.2    Kano Category Grouping Analysis 
Based on data processing and calculations using the Kano method, the majority of features were identified as attractive 
(A). The features with the highest number of attractive (A) features were attribute X4 (360-Degree Sensor and AI 
Camera), attribute X1 (Adaptive Cruise Control (ACC)), and attribute X2 (Lane Keeping Assist (LKA)).  In addition 
to these three features, the attributes X7 (Pedestrian Detection System), X8 (Side Collision Prevention), X9 (Rear 
Collision Warning), and X10 (Tire Pressure Monitoring System) were included. These characteristics or aspects are 
considered attractive, indicating that they provide considerable additional value or delight to customers, even when 
not explicitly anticipated. The presence of attractive (A) features can significantly improve customer satisfaction.  
However, their absence will not be disappointing.  
 
More in-depth analysis reveals that respondents may view aspects classified as attractive as sophisticated and 
appealing. hey may associate features such as attribute X4 (360-Degree Sensor and AI Camera), attribute X1 
(Adaptive Cruise Control (ACC)), and attribute X2 (Lane Keeping Assist (LKA)) with innovation, luxury, and 
comfort. This is the reason for the increase in emotional satisfaction that also symbolizes technological progress. In 
addition, these features provide "pleasure" because they can exceed expectations, not just meet basic needs. In today's 
market, these features may still be considered special or premium, especially among the majority of older respondents 
who prioritize practicality but still prioritize modern innovation. 
 
The one-dimensional (O) category is the largest category, besides the attractive (A) category. Features that are 
included in one-dimensional (O) include attribute X12 (Curtain Airbags), attribute X11 (Fast Charging), attribute X5 
(IP67 Certification for Water and Dust Resistance), attribute X6 (Cybersecurity), and attribute X3 (Automatic 
Emergency Braking). In the Kano Model, the one-dimensional (O) category indicates a direct linear relationship 
between the level of feature fulfillment and the level of customer satisfaction. This means that the presence and better 
performance of the feature, the higher the level of customer satisfaction. In contrast, if this feature is unavailable or 
performs poorly, users will be extremely dissatisfied. 
 
Furthermore, this indicates that customers consider one-dimensional features to be standard expectations in high-tech 
vehicles. For example, Curtain Airbags and Automatic Emergency Braking are considered crucial safety components, 
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while Fast Charging is a demand for efficiency in electric cars, and Cybersecurity is a key protection feature in modern 
electric vehicles. Therefore, manufacturers must ensure these attributes are available and perform well to maintain 
customer satisfaction. 
 
4.3    Customer Satisfaction Results Analysis 
The Kano model not only categorizes product or service attributes as must-have (M), one-dimensional (O), attractive 
(A), indifferent (I), reverse (R), and questionable (Q), but it also assesses customer satisfaction in greater detail. This 
is accomplished through a quantitative approach to the Kano model, which calculates the Customer Satisfaction (CS) 
and Customer Dissatisfaction (CD) coefficients. Table 6 presents the results of data processing using the CS and CD 
formulas for each service or product attribute. The attribute or feature with the highest CS value is X4 (360-Degree 
Sensor and AI Camera), which has a coefficient of 0.678. This suggests that feature X4 has the greatest impact on 
increasing customer satisfaction when compared to the other features. Meanwhile, attribute or feature X12 (Curtain 
Airbags) has the highest CD value, indicating that its absence will result in significant dissatisfaction. X12 is a safety 
feature that protects passengers from side impacts, so its absence results in the highest CD coefficient value of -0.703. 
 
In addition, the diagram in Figure 2 is divided into four major quadrants: attractive, one-dimensional, must-have, and 
indifferent. The horizontal axis represents the level of customer dissatisfaction if the attribute is missing, while the 
vertical axis represents the level of customer satisfaction if the attribute is present and working properly. Attributes in 
the attractive quadrant are those that can significantly increase customer satisfaction when available but do not cause 
dissatisfaction when unavailable. The one-dimensional quadrant includes features that directly influence customer 
satisfaction and dissatisfaction. There were no attributes found in the Must-be or Indifferent categories, indicating that 
all attributes tested make a significant contribution to customer satisfaction, and thus no attributes are truly mandatory 
(Must-be) or irrelevant (Indifferent). The absence of must-have features suggests that respondents likely considered 
all of the tested attributes valuable. This also indicates that the Indonesian electric vehicle market is still in its 
development phase (early stages), with users not yet having or setting expectations for mandatory features in electric 
vehicles (Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Kano Category Results Chart 

 
5. Conclusion  
This study aims to identify the attributes of emerging technologies considered important by potential and current 
electric vehicle users in Indonesia and to measure the priority level of these attributes. Thus, the following results 
were achieved for identifying technology attributes: 
 
1. The twelve quality attributes evaluated are divided into two categories: attractive and one-dimensional.  The 

attractive category consists of X4 (360 Degree Sensor and AI Camera), attribute X1 (Adaptive Cruise Control 
(ACC)), attribute X2 (Lane Keeping Assist (LKA)), attribute X7 (Pedestrian Detection System), X8 (Side 
Collision Prevention), X9 (Rear Collision Warning), and X10 (Tire Pressure Monitoring System).  Meanwhile, the 
one-dimensional category includes attributes X12 (Curtain Airbags), X11 (Fast Charging), X5 (IP67 Certification 
for Water and Dust Resistance), X6 (Cybersecurity), and X3 (Automatic Emergency Braking). 
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2. Attributes in the One-Dimensional category, such as X3, X5, X6, X11, and X12, are critical features because they 
are directly related to customer satisfaction and dislike. As a result, these features must be prioritized based on 
quality, availability, and performance.  

3. Attributes X1, X2, X4, X7, X8, X9, and X10, which fit into the Attractive category, serve as unexpected features 
that significantly enhance the customer experience. These features must be constantly maintained and improved 
as part of a competitive advantage strategy. 

4. The results of the attribute identification show that the electric car segmentation strategy categorized into three 
groups: exclusive, mid-range, and economy. The exclusive segment combines all attributes from the Attractive 
and One-Dimensional categories to meet high user expectations for comfort and advanced technology. In the mid-
range segment, attributes from the One-Dimensional category are prioritized (Automatic Emergency Braking (X3), 
IP67 Certification for Water and Dust Resistance (X5), Cybersecurity (X6), Fast Charging (X11), Curtain Airbags 
(X12)), supported by several Attractive attributes that provide high added value whereas remaining affordable 
(such as Adaptive Cruise Control (X1), Lane Keeping Assist (X2), Tire Pressure Monitoring System (X10), and 
Pedestrian Detection System (X7)). Meanwhile, in the economy segment, feature selection focuses on essential 
one-dimensional attributes (IP67 Certification attributes for Water and Dust Resistance (X5), Cybersecurity (X6), 
Fast Charging (X11), and Curtain Airbags (X12), with the addition of several Attractive attributes (Tire Pressure 
Monitoring System attributes (X10) and Rear Collision Warning (X9)) as the main selling points that remain 
relevant to market needs. 
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