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Abstract 

Determining the factors affecting customer satisfaction in after-sales service in various industries has been studied. 

However, the importance of after-sales service by considering customer demographic factors in the automotive 

industry and its impact on organizational profitability needed further investigation. For this purpose, a sample of 

383 customers (from the statistical population of 153,000 referring to the dealer network) was randomly selected from 

different clusters of customers. The structural equation model in Amos 21 software was used to test the model and 

research hypotheses. The RFM clustering method was used to show the preferences and demands of customers in 

each cluster to address behavioral dissimilarity among customers. We also calculated the effect of each factor on 

overall customer satisfaction and profitability by presenting a mathematical model through multivariate regression 

equations. The results showed that the demographic variable of customers' income effectively affects their 

perception of satisfaction. Also, the level of customer satisfaction has a positive relationship with the organization's 

profitability. Finally, through mathematical equations, the numerical effect of each of the independent variables on 

the dependent variables, customer satisfaction, and profitability of the organization was calculated. 
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INTRODUCTION 

In the new era of business, after-sales services play a crucial 

role in customer satisfaction and customer loyalty, and 

ultimately company's profitability [1]. Customer satisfaction 

and service quality are considered vital factors in business 

survival as the growth of a company highly depends on 

customer retention by offering unique service quality.[2] 

Providing excellent and appropriate services leads to 

customer satisfaction, customer loyalty, and ultimately a high 

level of customer retention for the organization. Service 

quality is defined as comparing customer expectations with 

the actual performance of services. Good service quality not 

only leads to customer satisfaction but also surpasses 

Organizations, becoming more competitive than other 

competitors in today's markets. High-quality service can be 

achieved by identifying service problems and finding a 

unique way to address those problems. Furthermore, defining 

performance metrics for the service can improve the level of 

customer service resulting in a high level of customer 

satisfaction. In addition, service quality can be determined by 

examining the difference between expected services and 

perceived services.[3] 

According to Pradnyadewi [4], there is a positive 

relationship between service quality and customer 

satisfaction. Multiple regression analysis is performed to 

examine the relationships between service quality and 

customer satisfaction variables in this study. The results 

indicated that all factors of service quality could be used to 

anticipate the level of customer satisfaction. Consequently, 

identifying and satisfying customer needs can put the after-

sales service network of the company in a different position 

compared to competitors. It also can be used as a 

differentiation strategy to position the company in the market 

as a leader in offering the best services.   
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 Offering exceptional customer service will make the 

experience memorable for customers and increase customer 

loyalty [5]. In addition, many researchers investigated the 

factors affecting the after-sales service quality on customer 

satisfaction in several industries. The result of research 

indicated employees' appearance and attitude are the most 

important factors affecting customer satisfaction [6]-[10]. 

Despite researchers' focus on customer satisfaction and 

its effects on automotive after-sales services, there are 

minimal studies with the main focus on these specific factors 

affecting customer satisfaction. For instance, Murali et al. 

[11] recognized twenty-one factors for service quality and 

evaluated how these factors affect customer satisfaction. For 

example, Shokouhyar et al. [12] has proposed a framework 

to assess different dimensions of after-sales service and their 

effect on customer satisfaction. However, to define 

performance improvement initiatives and achieve desired 

outcomes regarding customer satisfaction, merely identifying 

of classification of these factors is not sufficient. However, 

most previous studies have investigated these factors 

regardless of customer demographics.  

According to Smith's [13] definition of market 

segmentation, "in response to different customer preferences 

and how to easily satisfy these demands, we need to observe 

the market as a heterogeneous market comprised of smaller 

homogenous markets. This observation may lead to a better 

understanding of the importance of customer characteristics 

in this industry.      

Evaluation of demographic characteristics explains the 

importance of age, gender, education, income, occupation, 

marital status, etc. The more information companies gather, 

the more successful they will be in delivering suitable and 

customized services to the customers [14]. Organizations 

must be constantly aware of the demographic impact on 

customer satisfaction and business profitability. Through 

effective use of demographic data, service providers can 

attract and retain customers [15]- [17]. Several studies have 

been conducted to investigate the effects of demographic 

factors on different aspects of service quality. For example, 

Webster [18], Bowen and Hedges [17], and Stafford [19] 

studied the effects of age and gender on customer perception. 

Increasing the understanding of the gender difference effect 

is a useful tool in marketing. Thompson and Kaminski [20] 

found a significant relationship between age and service 

quality. 

Similarly, Gagliano and Hathcote [21] found a 

significant relationship between income and service quality 

expectation. Generally, the literature review shows that the 

study of demographic factors and their effect on after-sales 

service quality in the automotive industry has not received 

much attention. Therefore, there is a potential for further 

research in the future. Therefore, one of the main objectives 

of this study is to investigate the relationship between 

customer income and customers' perception of service 

quality.  

The relationship between customer satisfaction and 

company profitability has been studied in previous research. 

Although there is a complex relationship between these 

factors, their relationship has been confirmed. Eklof et al. 

[22] claimed that all the past studies supported the direct 

relationship between customer satisfaction and the 

organization's performance. Other recent works also 

confirmed the same fact. [23]-[26]. In a review of the 

previous studies on the relationship between service quality 

and the company's profitability Schneider [27] suggested that 

the company's financial success can be various by the quality 

of the services provided to customer and their satisfaction. 

Despite providing a comprehensive sample for US fast-food 

chain restaurants, it did not indicate a statistically significant 

relationship between customer satisfaction and financial 

outcome. Nevertheless, they found a relationship between 

changes in customer satisfaction and their effect on financial 

outcomes. In their Service Profit Chain for Retail 

Performance Analysis review, Pritchard et al. [28] failed to 

prove the relationship between customer satisfaction, 

customer loyalty, and financial results. There is also an 

opposite relationship between customer satisfaction and ROI 

in service-oriented organizations, whereas this relationship is 

proved to be positive in manufacturing companies [29]. Most 

studies address the complex correlation between several 

aspects of service quality and customer satisfaction and the 

connection between satisfaction, loyalty, and profitability 

[30]-[33], [25], and [34]. By reviewing the literature, it is 

concluded that our general hypothesis is that customer 

satisfaction increase in the field of services leads to financial 

performance improvement. However, the difference in results 

in some studies can be due to the impact of customer 

characteristics in different industries [28], [35]. 

Therefore, in the present study, we will examine the 

impact of after-sales service and satisfaction on the 

organization's profitability. This is the second issue that we 

considered in our research. According to the above, this 

research contributes to the literature related to customer 

satisfaction in the after-sales  service sector and its role in 

organizations' profitability. First, the present study examines 

the role and effect of the demographic variable of customer 

revenue on customer perception of satisfaction in after-sales 

service by identifying the gap in the previous literature. 

Second, we examine the role of after-sales service and 

satisfaction on profit. Finally, organizational efficiency 

examines the effect of customer revenue clustering on 

corporate profitability. 

The paper is arranged as follows: 

The literature review deliberates after-sale service,  

profitability, and research hypotheses. Afterward, the 

research methodology was explained. Finally, pragmatic 
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results, discussion and conclusion, managerial issues, and 

research limitations are provided in the end. 

 

THEORETICAL UNDERPINNING AND 

HYPOTHESES 

There are various studies regarding after-sales service and 

its role in customer satisfaction and the relationship between 

service quality, customer satisfaction, and loyalty in diverse 

service industries in the era of marketing. 

[4],[11],[12],[36],[37]- [39]. 

In all after-sales service companies, the focus of their 

activities is on providing service for their customers to make 

them happy with the company's products. It is an effective tool 

to guarantee the level of sales and maintain customer 

retention and loyalty [40]. The notion of after-sales service 

has become a significant strategic source of differentiation 

and competitive advantage for businesses [41]. In recent 

times, the business has become more service-oriented [42]. 

One of the most determinant factors of customer satisfaction 

is service quality, which has drawn many researchers' 

attention [43], [44]. 

Many researchers focused on the same subject after 

Parasuraman and Zeithaml et al. [45] studied the relationship 

between service quality, customer satisfaction, and loyalty in 

various service industries. However, the role of service 

quality in the service after-sales automotive industry has rarely 

been examined. Bei and Chiao [46] researched the impact of 

product quality and cost on customer satisfaction and loyalty 

in the Taiwanese automotive sector. They found that observed 

quality of services predominantly affects customer 

satisfaction and, accordingly, customer loyalty which 

completes the research outcomes Boulding and Kalra et al.  

[47], Taylor and Baker, [48], Parasuraman and Zeithaml et al. 

[45], who believed that customer satisfaction through service 

quality can positively impact and customer loyalty. 

However, the findings were correlated with studies such 

as Anderson and Sullivan [31] and Gotlieb et al. [49] that 

showed that service quality directly impacts customer 

loyalty. For example, Ryu et al. [50] indicated the service 

quality in an automotive industry depends on the following 

principles: first, what is presented to the customer, second, 

the situation where the service is provided, and third, how it 

is delivered. 

The "Service Quality, Customer Satisfaction and Loyalty 

in Car Service" study aimed to determine the dimensional 

structure of the SERVQUAL scale in car repair services and 

determine the effect of service quality variables on customer 

satisfaction and loyalty [51]. Their results exhibited that in 

the automotive service sector, the following structure of the 

SERVQUAL scale does not conform with the results of the 

former studies. Customer commitment was portrayed as a 

different dimension of service quality. Customer 
commitment has had the most significant impact on service 

quality as a new dimension. Other parameters affecting the 

service quality in the automotive industry are the prompt 

finding of defective products, the qualifications, and the 

employee's expertise in offering proper services, which have 

been mentioned in the studies [52]-[55].In addition, 

customer waiting time, repair time, service cost, service 

contract options, availability of spare parts and general 

manner of the technicians, and availability of the centers are 

among the factors by Hwang et al.[56]and Chicu et al.[57], 

These factors are effective parameters for customer 

satisfaction in the automotive industry after-sales service. 

The impact of after-sales services on customer 

satisfaction in the other areas of the industry has also been 

measured. For example, Shen and Tang [58], Shurair, and 

Pokharel [59] presented that education plays a vital role in the 

quality of services provided in the university industry. There 

is a significant link between service quality and student 

satisfaction [60]. This study evaluated the hotel industry's 

quality of services and examined the effects of changing 

service quality on customer satisfaction, customer loyalty, 

and brand image. This result  of the study implied; that 

f irst ,  there's a positive relationship between customer 

satisfaction and loyalty, and there's a negative relationship 

between customer satisfaction and brand image. Second, 

there's a positive relationship between customer satisfaction and 

two factors: customer loyalty and brand image. Third, there's 

a positive relationship between customer loyalty and brand 

image. 

Izogo and Ogba [51] have studied the components of 

service quality in the SERVQUAL model and its effect on 

customer satisfaction and loyalty using a survey method. 

The results of this evaluation demonstrate a significant 

relationship between these variables. The impact of service 

quality, price, and service convenience on customer loyalty 

and satisfaction has been researched by Kaura et al. [61] in the 

Indian retail banking sector. This study revealed that 

quality, reasonable price, and convenience of services are 

the compelling factors in customer loyalty. Considering the 

fact that employee behavior positively affects customer 

satisfaction and loyalty, at the same time, it shows there is a 

significant relationship between service quality and customer 

loyalty. Accordingly, tangibility did not show a significant 

effect on customer satisfaction and loyalty. Also, additional 

factors such as price, accessibility, transactions, profit, and 

ease of decision-making significantly affected customer 

satisfaction and loyalty. But after-profit convenience did 

not affect customer loyalty. In addition, customer 

satisfaction was presented as an intermediary variable 

between its predecessors (except for the two dimensions of 

tangibility and after-sales convenience) and the customer. 

Although researchers emphasize customer satisfaction 

and its effects on automotive after-sales services, just an 

insignificant number of studies have dealt with factors that 
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affect customer satisfaction. To illustrate, Murali et al. [11] 

identified twenty-one factors for service quality and 

considered how this is directly related to customer 

satisfaction.  

Shokouhyar [62] also distinguished various factors 

influencing customer satisfaction in automotive after-sales 

services companies. The combination of Kano and 

SERVQUAL models was used to categorize the customer 

demand. The result indicated that authorized dealers could 

provide more appropriate services by segmenting their 

customers because of the lack of similarity between customer 

groups. In addition to these studies, some researchers have 

identified various parameters impacting the quality of 

service beyond the SERVQUAL framework. Based on 

these results, responsiveness, competence, accessibility, 

goodwill, communication, credibility, security, 

understanding, and knowing customers and tangibles are 

affected by customer characteristics, meaning that 

demographic factors influence customer satisfaction. 

Characteristics related to demographic factors present the 

status of the customer community in terms of age, gender, 

education, income, occupation, marital status, etc. [14]. 

Numerous studies have been conducted to investigate 

the effects of demographic factors on service quality 

dimensions. For example, Webster [18], Bowen and Hedges 

[17], and Stafford [19] examined the effects of age and gender 

demographic variables on customer perception. They 

indicated a difference in the quality of perceived services 

between men and women. Understanding gender differences 

is a valuable strategy for marketing that can be used. 

Webster added to this research an indication that marital 

status, education, ethnicity, and occupation are all variables of 

demographic segregation.  

Thompson and Kaminski [20] found a significant 

relationship between age and service quality dimensions. In 

comparison, Gagliano and Hathcote [21] presented an 

essential relationship between revenue and service quality 

expectations. Dabhade et al. [16] showed that studying the 

social demographics of customers affects their satisfaction. 

They also showed that factors such as gender, level of 

education, occupation, and customers' income affect their 

perception of satisfaction. 

 In general, the literature demonstrates that the effect 

of demographic variables that have easy access to 

information such as gender, education, and age of customers 

has been paid more attention by researchers, and the study of 

factors such as customer income on quality dimensions the 

after-sales service industry. The automotive industry has 

received less attention, and the potential for further 

investigation is felt in this area, so we argue that the 

demographic variable of revenue can affect the quality of 

service and, ultimately customer satisfaction and can be 

expected: 

H1: Customer income affects their perception of services. 

The relationship between customer satisfaction and 

profitability has been the subject of many past studies, which 

have shown a positive relationship between these two 

variables [63],[64]. Several factors affect the organization's 

profitability, including the type of industry, the 

organization's size, advertising costs, and financial 

indicators. However, the direct role of economic indicators 

such as price is one of the essential elements of a 

business on organizational profitability [65], [66]. But some 

indicators indirectly affect the organization's profitability, 

including the customer satisfaction index, which in the long-

run has a direct impact on the organization's profitability 

[67]. From the early formulation of the service profit chain 

in 1994, the different aspects of these relationships have been 

deliberate: [68]-[73]. The service quality can be increased by 

improving individual service elements by considering the 

conceptual profit-service chain model. This fact can lead to 

better financial results by increasing customer loyalty. 

Eklof et al. [22] claimed that all the past studies 

supported the direct relationship between customer 

satisfaction and the organization's performance. Other recent 

studies also confirmed the same fact [23]-[26]. In addition, 

there are similar findings in several more recent works in 

their review of Service Profit Chain for Retail Performance 

Analysis, which showed there's not a correlation between 

customer satisfaction and loyalty and business financial 

results [23]-[28],[35],[83]. 

There is also a negative correlation between customer 

satisfaction and ROI in service-oriented companies, whereas 

manufacturing businesses positively  

correlate [29],[83]. Maximum customer satisfaction leads to 

faster cash flow, increased sales volume, and reduced cash 

flow risk. Gupta and Zeithaml [30] indicated that customer 

satisfaction also leads to more revenue in the future and 

reduced company operating costs [74]-[77]. Satisfaction 

Profit-chain is a model that the relationship between 

customer satisfaction and financial performance [78]. This 

model was intended to increase customer service 

performance, resulting in higher financial performance. 

In general, most research indicates a complex 

correlation among several elements of service quality 

customer satisfaction and customer satisfaction, loyalty, 

and profitability [30]-[34]. Still, some studies' differences in 

results can be due to customer characteristics in different 

industries [28], [35]. Therefore, in the present study, we 

expect that after-sales service and satisfaction will affect the 

profitability of the organization: 

H2: There is a positive relationship between after-sales 

service satisfaction and organizational profitability. 
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RESEARCH METHODOLOGY 

This research's statistical population includes customers 

referred to the network of authorized dealers of a car 

company during the quarter of April, May, and June 

of 2020. Initially, according to SERVQUAL criteria, we 

identified 19 indicators affecting service quality from the 

customers' point of view through a focus group study of 20 

experts in after-sales service in the automotive industry 

(Table 1). Then, to collect the data required for the 

research, we designed a questionnaire consisting of 6 

functional questions and 13 perceptual questions. Customers 

in a range of five options answer relevant questions with yes 

and no answers and perceptual questions from very high, 

high, medium, low, and very low. 

 
TABLE I 

QUALITY ELEMENTS  

SERVQUAL model Quality Elements 

Tangibles 

Appointment procedure 

Ease of use of the queuing system 

How to make an appointment 

Network Availability 

Responsiveness 

Time is taken at reception the car 

Immediate identification of all defects 

Timely repair and delivery of the vehicle 

Car delivery on the day of reception 

Reliability 

Quality of periodic service 

Service Quality 

Requires parts during repairs 

Timely supply of parts 

Assurance 

Submit a bill 

The cost of service 

The cost of labor or parts 

Repair order Description 

Staff Behavior 

Empathy 
Non-acceptance by the agency 

Recording defect at reception time 
 

 

We confirmed the validity of the questionnaire through 

interviews with experts in the automotive industry. The 

reliability of the research questionnaire was evaluated using 

Cronbach's alpha index, which was calculated to be 0.919 

(SPSS software). Because the alpha coefficient is more 

than 0.7, the questionnaire has acceptable reliability. Also, 

the KMO index was calculated, and the results are shown in 

Table 2. The KMO value of 0.927 indicates the adequacy of 

sampling. The closer the KMO index i s  to 1, the more 

acceptable it is. (List of survey questions is presented in 

Appendix A). 

I. Clustering 

We separately evaluated similar customers using the K-mean 

clustering algorithm to evaluate attitude dissimilarity. K-

mean clustering algorithm is applied due to its high-speed 

performance in large data sets[12],[79]-[81],[90],[91]. In this 

case, Recency, Frequency, and Monetary value (RFM) 

indicators are used as the clustering Attributes. RFM analysis 

is a marketing approach that presents behavioral knowledge 

about customers' actual marketing levels [62], [82]-[85]. 

 
TABLE II 

KMO TEST 

  KMO and Bartlett's Test  

Kaiser-Meyer-Olkin 
Measure of Sampling 

Adequacy 

0.927 

 
Bartlett's Test of Sphericity 

Approx. Chi-Square 5770.007 

DF 703 

Sig. 0.000 

 

The general data includes 153,000 customers collected 

from the database of an automotive company. The customer 

database consists of general customer information such as 

age, gender, education, telephone number, and address. 

Specific information includes the type of vehicle, the number 

of times to visit the repair shop, replaced parts, and the cost 

of repairs each time the customer visits the repair shop. The 

elbow method is utilized to determine the appropriate number 

of clusters. Based on this approach, we grouped similar 

customers into three clusters. The summary results of the k-

means clustering are discussed in Section 4. 

II. Structural Equations Model (SEM) 

The structural equations model (SEM) is a comprehensive 

statistical approach to testing hypotheses about the 

relationships between observed and hidden variables. In 

this regard, t h e  SFM approach (AMOS software version 

21) was employed to test the research hypotheses. 

 

III. Regression 

Third, we used multiple linear regression to evaluate the 

impact of t h e  identified variables on overall customer 

satisfaction and profitability factors. In the fourth step, we 

have used the survey method to accurately identify the 

variables that affect customer satisfaction with after-sales 

service. For this purpose, the survey form has been designed 

by employing the identified variables. According to 

Cochran's formula, 383 samples were determined with a 5% 

error for the survey. Therefore, we randomly selected 450 

customers from three clusters proportionally. Structural 

Equation Method was employed to test the research 

hypotheses. According to results, the hypothesized model 

showed an excellent fit, 

χ2 /DF = 2.46; GFI = 0.992; CFI = 0.9; TLI = 0.907; IFI 

= 0.986; NFI = 0.924; SRMR = 0.040; RMSEA = 0.07. 
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According to McCallum, Brown, and Shogavara's 

theory (1996), if the Root Mean Square Error 

Approximation RMSEA index is less than 0.1, the model is 

excellent. If it is between 0.5-0.1, the model is good, and if 

it is between 0. 8-0.5 the model is average. Therefore, the 

standardized estimates were inspected to determine support 

for the hypotheses (Figure 1). 

 
FIGURE 1 

STRUCTURAL EQUATION MODELING IN STANDARD MODE 

 

A positive and significant relationship between all factors 

affecting customer satisfaction and overall customer 

satisfaction was confirmed based on the results of the factor 

analysis. In fact, standard coefficients (load factor) and 

significant numbers have been used to endorse or refute the 

hypotheses. The result of the factor analysis indicated that all 

load factors are greater than 0.3, and their significance 

number is greater than 1.96, which confirmed that all 

identified variables could affect customer satisfaction. The 

factor that has the highest impact on customer satisfaction is 

the expert employee's explanations regarding the services 

performed on a car.  

The factor that has the lowest impact on customer satisfaction 

is the company's method of setting up an appointment for the 

service. The first hypothesis of this study was to clarify if 

there is a positive relationship between the level of customers' 

income and its impact on their satisfaction with service. The 

result of this study approved the positive relationship as the 

load factor was 0.78, which is higher than 0.3, and the 

significance coefficient of p is less than 0.001. In the same 

way, the second hypothesis of the research was to clarify if 

that there is a positive relationship between customer 

satisfaction and the organization's profitability.  

The result of this study approved the positive relationship as 

the load factor was 0.97, which is greater than 0.3, and the 

numerical value of p, which is 0.018. Based on previous 

studies, our assumption has been that customer satisfaction 

significantly impacts a company's profitability [80]. Twenty 

automotive industry experts were again surveyed as a focus 

group to determine the main factors affecting profitability. 

Finally, customer income, sales of the company's products, 

and competing car prices were confirmed as effective 

parameters in profitability. 

As a result, we identified 11 independent variables and four 

independent variables for modeling customer satisfaction 

and company profitability, respectively (Table 3). 
 

TABLE III 
STRUCTURAL EQUATION MODELING RESULTS 

Variables Description            
Factor 

Loading 
P-value Result 

Q1 
Overall 
Customer  

Satisfaction 

0.33 0.006 confirmed   

Q2 
Appointment 
procedure 

0.67 0.009 confirmed   

Q3 

Time is taken 

at reception 
the car 

0.78 0.046 confirmed   

Q4 

Timely repair 

and  delivery 

of the Vehicle   

0.67 0.066 confirmed   

Q5 
Quality of 
periodic  

service 

0.94 0.017 confirmed   

Q6 
Service 
Quality 

0.83 0.006 confirmed   

Q7 
Timely supply 

of parts 
0.67 0.07 confirmed   

Q8 
The cost of 

Service 
0.75 0.019 confirmed   

Q9 
Repair order 
Description 

0.96 0.076 confirmed   

Q10 Staff Behavior 0.68 0.053 confirmed   

Q11 
Network 

Availability 
0.46 0.016 confirmed   

Q12 
Customer 

Income 
**0.78 0.009 

H1 

Confirme
d 

X1 
Overall 
Customer  

Satisfaction 

**0.97 0.018 
H2 

Confirme

d 

X2 
Customer 
Income 

0.88 0.046 confirmed   

X3 

Sales of the 

company's  
products 

0.77 0.066 confirmed   

X4 
competing for 

car's price 
0.54 0.017 confirmed   

 

 

Note** p < .001, *** p < 0.01, Ns = no significant. 

Finally, according to the model output, 11 variables 
out of 19 variables were approved 

 as the main factors affecting customer satisfaction 

(Table III).  
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FIGURE 2 

TOTAL REGRESSION RESULT FOR ALL GROUP CUSTOMER 

 

Furthermore, the effect of the variables affecting 

satisfaction concerning customer income segmentation, 

including high-income, low-income, and middle-income, on 

overall satisfaction was examined.  

According to the regression analysis of curves 2 -4 

(Eviews Software), we found that in the high-income group, 

the three variables of the middle-income and low-income 

groups are affected by four variables.  

The regression coefficients' reliability coefficient is 

obtained 95%, so those coefficients for which the probability 

of error is less than 0.50 are selected. Finally, the Prob 

column in Figures 2 - 5  shows the selected coefficients. 

The regression model for all customers based on the 

regression results of Figure 2 is as follows. 

Xt = 0.19 Q6 +0.36 Q7 + 0.3 Q9 + 0.185 Q5 + 0.18 Q11 + 

0.24 Q8                                                              (1) 

 

 
FIGURE 3 

REGRESSION RESULTS FOR HIGH-INCOME CUSTOMERS 
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 The regression model of high-income customers according 

to the modeling results in Figure 3 is as follows. 

Xt= 0.7Q9 + 0.3Q3 + 0.4 Q8                                   (2) 

 

 
FIGURE4 

REGRESSION RESULTS FOR MIDDLE-INCOME CUSTOMERS 

 

The regression model of middle-income customers 

according to the modeling results in Figure 4 is as follows. 

Xt = 0.29 Q6 + 0.27 Q9 + 0.4 Q7 + 0.1Q8                          (3) 

 
FIGURE 5 

REGRESSION RESULTS FOR LOW-INCOME CUSTOMERS 

 

Based on Figure 5,  the regression model of low-income 

customers is as follows: 

 

Xt = 0.33Q6 + 0.37 Q9 + 0.396Q7 + 0.216Q11    (4) 



Journal of Industrial Engineering International, 18(1), March 2022  

 

 J     I     E     I  

 

33 

TABLE IV 
NORMALITY TEST FOR RESIDUALS 

Series Sample  Mean Median Maximum Minimum 
Std. 

Dev. 
Skewness Kurtosis 

Jarque-

Bera 

Profitability 

Residuals 34 0.0038 -0.1006 0.698 -0.5153 0.330 0.404728 2.359261 0.843731 0.6558 

Residuals 96 -0.0136   0.0888 1.518 -1.569 0.646 -0.171318 2.799114 0.381239 0.8264 

Residuals 170 -0.014 0.0864 1.897 -2.042 0.731 -0.32871 3.706707 3.881817 0.1436 

 

We also tested a number of classical model assumptions to 

verify the regression results. The reliability coefficient of the 

residual is 0.95, so the probability value of Jarque-Bera 

statistics should be greater than 0.05. According to Table 4, 

because all three values of Jarque-Bera are greater than 0.05, 

customers accept the assumption that the sample is normal. 
 

IV. Designing a company's profitability model 

In this step, we examine the impact of identified independent 

variables on profitability, including customer satisfaction, 

competitor car prices, company product price, and customer 

income. According to Figure 6, it can be seen that the 

customer satisfaction variable has the greatest impact on 

the companies' profitability. 

 

As seen in Equation (5), the variables of customer  

satisfaction, customer income, and the competing 

company's car price are directly attributed to the companies' 

sales. This means that the higher the amount of these 

variables, the higher the company's sales.  

However, the price of the target car in the company is 

inversely related to sales, which means the increase in this car's 

price, the level of sales decreases. 

Y = - 34974.6 + 36.3 X1 + 3.38 X2 -0.44X3 + 0.18X4 (5)                                                                              

 

 
FIGURE 6 

PROFITABILITY VARIABLE REGRESSION RESULTS 
 

R2 is a measure of regression fit, i.e., I\it shows the efficiency 

of regression. According to Figure 6, the R2 equals 0.96, 

which is very close to the number 1. 

Also, the Jarque-Bera test was applied to check the 

normality of residuals. According to Table 5, the data's 

normality coefficient is 0.95, so the statistics Jarque-Bera 

probability value should be greater than 0.05. 

 

     
TABLE V 

NORMALITY TEST FOR RESIDUALS       

Series 
Sample 

Observations 
Mean Median 

Maximu

m 
Minimum Std. Dev. Skewness Kurtosis 

Jarque-

Bera 
Profitability 

Residuals 34 -2.00E-11 148.8199 2727.482 -2045.475 1112.007 0.576726 3.379516 1.167299 0.557859 
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V. Determining the effect of customer satisfaction variables 

on the company's profitability 

According to the 11 identified variables affecting 

satisfaction and four variables affecting profitability 

examined in the previous steps, we conclude the following 

results. In this section, we calculate the company's 

profitability function based on the variables affecting 

customer satisfaction and separately for each cluster of 

customers. 

For this purpose, we replace all the customer 

satisfaction regression functions(X1) obtained in the 

previous sections, including equations 6, 9, 12, and 15, in the 

profitability equations (7, 10, 13, and 16). The result of the 

final profit equation is for each group of customers. That 

shows which factors numerically will have the most 

significant impact on the company's profitability. 

 

X1 = 0.19 Q6 + 0.36 Q7 + 0.3 Q9 + 0.18 Q11 + 0.18Q5 

+0.24Q8                                                                               (6) 

 

 

Y= -34974.6+36.3 X1+3.38X2 -0.44X3+0.18X4                             (7) 

 

 

Y= -34974.6+ 6.89 Q6+ 13.01 Q7+ 10.89 Q9+ 6.5 Q11+ 

6.53Q5+ 8.71Q8 +3.38X2 -0.44X3+0.18X4                         (8) 

 

In the high-income group, we have: 

 

X1= 0.7 Q9+ 0.3 Q3+ 0.4Q8                                                                                  (9) 

 

 

Y= - 34974.6+36.6X1+3.38X2 -0.44X3+0.18X4              (10) 

Y= - 34974.6+ 25.4 Q9+ 10.8 Q3+ 14.52Q8 +3.38X2 -

0.44X3+0.18X4                                                                                                           (11)

                                                                              

 

In the middle-income group, we have: 

 

X1 = 0.29Q6 + 0.27Q9 + 0.4Q7 + 0.1Q8                                                     (12) 

 

Y= - 34974.6 + 36.3 X1+3.38X2 – 0.44X3 +0.18X4        (13)                                                                           

 

 Y= - 34974.6 + 10.52Q6+9.81Q9+14.52Q7 +3.63Q8 +3.38X2 

-0.44X3+0.18X4                                                            (14) 

 

We also have a low-income group: 

 

Xt = 0.3Q6 + 0.37Q9 + 0.39Q7 + 0.21Q11                            (15) 

 

  Y = -34974.6 + 36.3X1 + 3.38X2 - 0.44X3 + 0.18X4         

(16) 

 

Y= - 34974.6 + 10.89Q6+13.4Q9+14.1Q7+7.62Q11 +3.38X2 -

0.44X3+0.18X4                                         (17) 

 

RESULT AND DISCUSSION 

Testing the hypotheses showed that the demographic 

variable, customer Income, can affect the quality of service 

and, ultimately customer satisfaction. This point of view is 

supported (β = 0.78, P < 0.001). Also, the reported results of 

the k-means algorithm (Table 7) showed an unbalanced 

distribution of customers in three clusters (Cluster 185680, 

Cluster 245900, and Cluster 318360). This 

disproportionality can be justified considering the 

accumulated values of their corresponding features, 

which verifies behavioral varieties in the studied customers 

[2],[87]. 

As shown in the table7, customers in cluster 1 are in 

third place according to the monetary criteria, while the 

highest number of customers is in this group. The main reason 

is that the customers of this cluster have a lower income level 

than other groups and generally have a cheaper car than other 

clusters. According to Equation 4, it can be seen that four 

variables, quality of service, repair order description, timely 

supply of spare parts, and ease of access, affect adequate 

satisfaction. Still, the timely variable supply of spare parts 

(Q7) has the most significant impact on customer satisfaction. 

For customers who are in the second cluster, i.e., the middle-

income level, it is observed that these customers visit the 

dealership almost once a month. 

Still, their monetary criteria are higher than the first 

cluster customers, which shows that these people have 

relatively more expensive cars. For the customers of the 

second cluster, according to the regression equation 9, four 

variables of quality of service, repair order description, timely 

supply of parts, and the cost of service have been identified, 

which is a timely supply of parts variable (Q7) is more 

critical for them. 

In the third cluster with the highest income level, the 

lowest number of visits to the dealership per month, and the 

high monetary index, it is inferred that these customers have 

luxury cars. The regression equation obtained for this cluster 

(Eq. 2) shows three variables. Time is taken at the reception, 

repair order description, and the service cost to affect the 

satisfaction that the variable of repair orders description (Q9) 

is the most important factor for this group. Finally, for all 

customers, according to model equation 1, it can be seen that 

six variables affect customer satisfaction. Among them, the 

parameters including the Q7 index timely supply of spare 

parts has the most significant effect on customer 

satisfaction. The results offered a different view between 

clusters concerning the quality element. 
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TABLE VI 
RANKING OF VARIABLES AFFECTING PROFITABILITY 

 
According to regression equations (2, 3, and 4) which are 

modeled by the customer income bracket, it was found that 

the indicators affecting customer satisfaction in after-sale 

services are different according to their income level; that is, 

the level of customer income affects their perception of 

satisfaction. Also, the results confirming the second 

hypothesis (β = 0.97, P <0.001) show a statistically 

significant and positive relationship between customer 

satisfaction and organizational profitability. In examining 

the organization's profitability according to equation 5, we 

showed that customer satisfaction has the most significant 

impact on the organization's profitability, which means that 

profitability increases by 36.3 if satisfaction is increased by 

one unit. 

We also examined the effect of different satisfaction 

elements in services according to customer income. The 

results are shown in Table 6; the results clearly show that 

according to customer clustering, factors affecting 

organizational profitability are different. For example, in the 

cluster of high-income and low-income customers, the index 

of repair order descriptions with a coefficient of 16.17 and 

7.16 has the most significant impact on profitability. In 

contrast, in the second cluster, the supply of parts with a 

coefficient of 10.07 has a considerable impact on 

organizational profitability. There is also a relative agreement 

between all clusters on the effect of the quality of services 

provided, which is consistent with the marketing literature 

[88]. 
                                  TABLE VII 

CUSTOMER CLUSTERING BASED ON MONTHLY INCOME  

Customer 

cluster 
Size 

Income 

($/month) 

Frequency

/3Month 

Monetary/ 

visit ($) 

Cluster 1 

(Low) 
85680 

10000 -

3000 
6 31 

Cluste
r2 

(Mid) 

45900 
50000- 

10000 
3 47 

Cluster  3 

(High) 
18360 

Over 

50000 
1 64 

 

DISCUSSION AND CONCLUSION 

 For the first time in the service marketing sector, this study 

examines the impact of the demographic variable of customer 

income on customer satisfaction. The present study has 

contributed to developing the subject literature in marketing 

by showing how customers' income can affect their 

perception of satisfaction. 

Second, this study has employed a statistical approach. 

Third, to accurately distinguish the variables affecting 

customer satisfaction in the automotive after-sales service 

sector and the role of each factor on the overall satisfaction. 

Third, the present study displayed that customer 

satisfaction has the most significant impact on the 

profitability of service organizations. Finally, regression equations 

showed how each parameter of customer satisfaction affects 

the organization's profitability. 

By emphasizing SERVQUAL indicators and using an SEM 

model, we indicated what triggers from the perspective of 

different customer groups have the most significant impact 

on their satisfaction in the field of service. In addition, the 

RFM clustering method was used to examine customer 

subscriptions that showed how customers' level of income in 

different groups affects their view of the organization's 

satisfaction and profitability. Previous findings have 

identified several elements that affect satisfaction. Still, they 

did not examine how and to what extent each parameter 

affects the customer satisfaction index. This framework can 

help after-sales service managers to identify the indicators 

affecting the satisfaction of their customers due to the 

behavioral dissimilarities between groups of customers and to, 

measure the effect of each variable on satisfaction separately, 

and finally to be able to affect the profitability of the 

organization directly. This study assists industry managers in 

predicting the profitability of their organization and helps 

marketers in the field of services study a large number of 

customers with different preferences and needs and enable 

them to provide modern services for them. 

Findings indicated that customer satisfaction factors 

vary according to their income cluster. For example, for 

low-income customers, the variables quality of service, 

repair order description, timely supply of parts, and ease of 

network access are essential. For middle-income customers, 

service
 

quality, repair order description, timely supply of 

parts, and service costs are crucial. Also, the timely supply of 

parts for both clusters is the most influential parameter 

affecting satisfaction. Also, for high-income customers, 

recording defects during reception time, repair order 

description, and services costs is significant. Finally, 

repair order description has the highest effect on the 

satisfaction of this group of customers. What all 3 clusters 

have in common is related to the timely supply of spare parts 

index, service quality, and repair order description. 
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This result of this research is aligned with the previous 

studies on the characteristics of buyer-supplier relationships 

for product support [85],[89], [90]. The results also show that 

different customer perspectives and the effect on the 

satisfaction index also affect the profitability index of the 

organization. The essential factors of satisfaction affecting 

profit for different high-income and low-income customers 

are repair order descriptions; however, the crucial factor 

for middle-income customers is the spare parts supply. On 

the contrary, among the least influential variables that 

affect customer satisfaction, we can emphasize that for 

high-income customers is recording defects at the 

reception time, f o r  middle-income customers are service 

cost, and for the low-income cluster is, network availability. 

The outcome of this study also emphasized the relationship 

between customer satisfaction and service quality [3],[85]. 

Considering these factors, companies can achieve a 

competitive advantage by developing these indicators. Thus, 

companies can achieve a competitive advantage through 

investment in such components [25]. 

This study shows that in addition to the variable of 

customer satisfaction that significantly impacts 

organizational profitability [86], three variables of customer 

income, including product selling price and competitive 

price, can affect the company's profitability. For example, the 

result of profitability equations showed that, by the one-unit 

increase in customer satisfaction, the company's sales 

increased by 36.5 units. A summary of the results  is shown in 

table 8. 

 
TABLE VIII 

ESTIMATED FUNCTION VARIABLES AFFECTING PROFITABILITY 

Profitability Equations Group 

Y= - 34974.6+ 6.89 Q6+ 13.01 Q7+ 10.89 Q9+ 6.5 
Q11+ 6.53Q5+ 8.71Q8 +3.38 X2 -0.44 X3+0.18X4 

All 
Customer 

Y= - 34974.6+ 25.4 Q9+ 10.8 Q3+ 14.52Q8 +3.38 X2 -
0.44 X3+0.18X4 

High 
Income 

Y= - 34974.6+10.52Q6+ 9.81Q9+ 14.52 Q7+ 3.63Q8 

+3.38 X2 -0.44 X3+0.18X4 

Mid 

Income 

Y= - 34974.6+ 10.89Q6+13.4 Q9+14.1Q7+7.62Q11 
+3.38 X2 -0.44 X3+0.18X4 

Low 
Income 

 

Our study demonstrates how stimulus variables can affect 

customer satisfaction and how different customer groups can 

have other priorities in terms of satisfaction. Also, how 

can industry managers use the SERVQUAL framework, 

regression model, and simultaneous clustering method 

in their marketing methods. This study indicates that the 

customer clustering method can help formulate managers' 

business strategies in the organization. At the same time, the 

RFM model can help industry managers to categorize 

customers according to their opinions. From the 

practitioners' point of view, this study shows how 

demographic factors affect customers. Finally, it can affect 

their perception of satisfaction also how customers pay 

attention to service quality elements. This dissimilarity 

helps managers prioritize their corrective actions according 

to the customer's real needs and effectively meet their 

demands by focusing on the appropriate features. 

The limitations of the study are as follows: 

First, due to time constraints and lack of access to more 

information, the study's statistical population was selected 

from customers that were referred to the automotive after-

sales service network quarterly. Although this information 

was completely reliable and up to date, it is recommended 

that researchers use a larger sample size to apply the findings 

to a larger population (sampling the customer community 

who referred over one year) in a similar study  . 

Second, other demographic factors such as customers' 

education and age and the customer's geographical location 

may affect their satisfaction with after-sales service, so it is 

suggested that these demographic variables can be considered 

in future studies. Third, this study is limited to the automotive 

after-sales service industry, but the same method can be 

applied to evaluate other industries.  

This study suggests some issues for future studies. 

First, it was previously examined that the level of customer 

income affects the satisfaction and profitability of the 

organization. Given the importance of the issue, it can be 

examined whether differences in income can cause our 

organization's customers. Underestimating customers' 

demands due to their income can cause significant damage 

to the company's business. 
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Appendix A

Very  Unsat isfied Unsat isfied Neut ral  Sat isfied Very  sat isfied

1 2 3 4 5

1 Yes □ No □

2

3

4

5

6

7

8

9 Yes □ No □

10

11

12 Yes □ No □

13

14 Yes □ No □

15

16

17 Yes □ No □

18  How do you rate this repair shop in terms of being equipped with the necessary accessories and spare parts?  

19

20

21

22

23

24 Yes □ No □

 Did you need parts or spare parts to repair your car? 

Survey Questions 

QuestionsNO

Did you use the queuing system?

How satisfied are you with the complete elimination of defects? 

 If you have paid a fee, how satisfied are you with the calculated amount? 

Were the defects completely eliminated?

Did you pay for the service?

How satisfied are you with the complete resolution of the problems raised by the repair shop?  

 In general, how satisfied are you with the services provided by this repair shop?  

 How likely are you to return to the same repair shop next time? 

 Do you recommend visiting this repair shop to your friends and acquaintances? 

 Express your satisfaction with the delivery of a clean and undamaged car. 

 How easily and quickly did you make an appointment to visit this repair shop?  

 How suitable were the working hours of this repair shop for accepting and clearing the car? 

 How do you evaluate the neatness of the repair shop's interior for reception, clearance, and office space? 

Were you given a bill?

 How well did the repair shop personnel know the technical issues of the car? 

 How polite and respectful was the staff? 

 How satisfied are you with the level of cooperation and empathy of the staff?

 How satisfied are you with the helpful information of this repair shop about repairs and replacements?

Have you been to a repair shop that was not accepted?

 How do you rate the quality of the spare parts used for your car?  

If the answer to the above question is yes, 2 Questions the asked will be: 

How satisfied are you with the time it takes to repair and deliver your car? 


