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Attainment of high competitiveness indicators of products and services is a natural goal of each enterprise. This goal stems 

from the desire of stakeholders to ensure the continuous, long-term development of a company and the high performance of labour 
results. However, the market has leaders and outsiders for various reasons. And the outsiders can be decently prepared in 

organizational and technical terms. But something prevents them from successfully developing. In addition, a decision of 

methodological and analytical tasks is not cheap. Competent experts, relevant technical and technological support of the process, 
and, most importantly, the conditions for creative work are required. It is necessary effective management decisions based on the 

detailed analysis of warranty period of cars operation for solving main problems related to the quality and products competitiveness. 

Similar analytical activity is helping to improve the life circle processes, creates the opportunities to enhance customer satisfaction 
and sustainable development of automakers. The research has updated a problem of design and realization effective analytical tools 

for an appointment the quality objectives for the automotive corporations. This paper presents the results of development and 

implementation of the new approach to the strategic planning of products competitiveness and setting the quality objectives by the 
example of automotive industry. 
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1. Introduction 

In recent crisis years, many automakers have suffered because of a significant reduction in demand 

for products. Only a small part managed to maintain the previous sales volumes. Even fewer 

organizations were able to improve their positions. 

As a rule, companies that are able to conduct analytical studies of the market from the point of 

view the main criteria of competitiveness are seeking growth. These companies correctly determine the 

target development trends and effectively implement the adopted management decisions (Kondo, 2001; 

Kumar et al., 2006; Kozlovskiy and Aydarov, 2017a). 

Of course, the decision of methodological and analytical tasks is not cheap. Competent experts, 

relevant technical and technological support of the process, and, most importantly, the conditions for 

creative work are required. Unfortunately, there are not so many Russian organizations, where we can 

find analytical centres. Russian manufacturers cannot boast of leadership in many high-tech segments of 

production, focused on the mass customer, in particular in the automotive industry. 

Many researchers are actively developing analytical areas of work (Shaygan et al., 2017; Kovács, 

2017), continuously improving and honing tools for monitoring customer preferences. Leading companies 

understand that such studies most effectively provide the process of long-term development. The most 

important conclusions about market development forecasts are formed based on analysis of product 

competitiveness from the customers' point of view (Yu, 2007; Grigoroudis and Siskos, 2009; Klochkov 

and Gazizulina, 2016; Kozlovskiy and Aydarov, 2017b). 

We should highlight the key role of analytical quality departments of leading companies that 

continuously accumulate all available information with the help of current information and technical 

tools. Analytical quality department of the modern company is an intellectual link that determines the 

target development trends of corporate competitiveness from a position of quality. 

The following points should be noted, considering the experience of the Russian automotive 

industry connected with the setting of quality objectives. Until now, there is a lack of development the 
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target competitiveness indicators based on a comprehensive data analysis on quality and reliability, as 

well as customer satisfaction in the different aspects of cars operation. In our opinion, this is a significant 

problem hampering the development of domestic automotive industry at the strategic level. The 

understanding level of customers' requests is insufficient for developing an effective strategy for design, 

production, and service. 

It should be said that established quality indicators, such as reliability, maintainability, cost of car 

ownership, etc., added by new indicators. These include innovative and fashionable design, organicity 

and functionality of the location of tools for controlling the operating modes of onboard systems, etc. 

Although a few years ago, these indicators were not a priority, today they are significant factors in 

assessing the quality of new cars in operation. 

The goal of this research is the development and implementation of the new approach to the 

strategic planning of products competitiveness and setting the quality objectives in the automotive 

industry. 

2. Analysis of Approaches to Strategic Planning of Cars Quality in Operation 

2.1. Traditional approach to strategic planning of cars quality in operation 

A diagram reflecting the traditional approach to the strategic planning of quality objectives is 

shown in Figure 1 (for one of the largest Russian automakers). The main sense of this approach is to 

ensure a progressive reduction of the defectiveness level in the warranty period. This approach is 

characterized by a significant simplicity of the targets assignment and monitoring their achievement. At 

the same time, the issues related to quality assessment by customers, as well as the benchmarking studies 

results, do not fall within the automaker’s attention. Separately, it should be noted that the targets 

indicators are presented in the absolute units of measurement (number of defects), using a guarantee 

database. 

 

 

Figure 1. Traditional approach to strategic planning of cars quality in operation 

However, the practice of a competitive market shows that the volumes of products sold can 

change from year to year (Aaker, 2009; Stylidis et al., 2014; Klochkov et al., 2017). In times of crisis, 

falling sales can be very significant, and if there are no sales, then there is nothing to service, and there 

are no defects. In this case, we assume that perspective goals can be achieved without changes in the 

company's work. 

In addition, there are some specific areas of the car maintenance system. Leading automakers are 

only beginning to think about the need to introduce quality control in specific areas of work. And of 

course, today these areas of work are not covered by existing monitoring systems. Meanwhile, they are 

very significant from the economic point of view and significantly affect the business processes quality, 

both dealers, and the automaker. Specific areas of work include: 

• return of defective products; 

• elimination of some types of defects without the use of spare parts during the warranty period; 
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• repeated repair to eliminate the same defects on the same cars; 

• complex replacement of expensive components and aggregates on the warranty cars. 

The lack of monitoring tools leads to additional costs for the automakers. Deviations in the work 

of dealers are the reason for the unreliable evaluation of the quality of new cars in operation and reduce 

the efficiency of production management (Kozlovskiy and Aydarov, 2017c). 

Therefore, it is necessary to introduce target indicators of product quality, expressed in relative 

units and tied, for example, to the volume of output or sales. Then the risks associated with 

misinterpretation of the results of work in the field of quality are minimized. 

2.2. Approach to strategic planning of cars quality in operation using the defectiveness level 

At the international level (e.g. Thomas, 2006; Rai and Singh, 2009; Wu and Akbarov, 2011), one 

of the recognized indicators is the defectiveness level indicator presented for one thousand cars with a 

certain production date (K‰). Its use reduces the risks of incorrect conclusions about quality. This 

indicator reflects the number of failures (for the operation months group) per 1000 cars sold: 


=

=

=
MISi

i

ii kMISK
0

1000)(‰ ,  (1) 

where ik  is a coefficient reflecting the ratio of the failures number to the cars sold number on the each of 

months included in the group of analysis, MIS (months in service) is the number of months between the 

date of sale and the date of setting the car for the warranty repair. 

Consider Figure 2, which shows a diagram of automaker's quality objectives for 2009-2020. 

However, in this case, there are limitations on ensuring the reliability of the analysed data, related 

to the requirement of car sales at least 40% of the output volume in the first month and then at least 10% 

monthly. During the realization of highlighted limits, the reliability of indicator reaches the level of 97% 

after six months of continuous quality analysis of the assigned group of cars. 

 

 

Figure 2. Approach to strategic planning of cars quality in operation using the defectiveness level indicator 

This approach to strategic quality planning has the same drawbacks as the first. When assigning 

goals, there are no indicators reflecting customer satisfaction with the quality, as well as benchmarking 

results, and the only source of information is the warranty database for defects of cars under warranty 

operation. 

2.3. Differentiated approach to strategic planning of cars quality in operation 

An important task of work in the field of quality is the transformation of general goal of the 

company into the corresponding indicators of the divisions. To solve this issue, the overall indicator 

"Organization goals" it is required to stratify and form the groups of goals for the units (Ansoff, 1988; 

Garvin, 1988; Fleischmann et al., 2006; Blatstein, 2012). 

Usually, for goals' assigning to organizational units, two algorithms are implemented: 

• uniform reduction of the defectiveness level in all units; 
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• reduction in defectiveness depending on the importance of the contribution of a particular unit 

to the formation of a generalized indicator of the actual level of product quality (differentiated 

approach). 

Table 1 illustrates the stratification and translation of the overall goal into the respective objectives 

of the company's units, related to the first of considered approaches (Fig. 1). 

Table 1. Transformation the quality objectives of the company to the objectives for units, based on the first approach 

Structural unit 
Quality objectives 

for the current year 

Quality objectives 

for the next year (7% improvement) 

Number of registered defects in operation 

For the company as a whole 590 000 548 700 

Reserve 9 214 8 569 

Total 580 786 540 131 

Body assembly 26 225 24 389 

Mechanical assembly 112 951 105 045 

Metallurgical production 1 217 1 132 

Engineering 33 305 30 974 

Experienced production 1 514 1 408 

Manufacture of plastic products 693 644 

Press production 86 80 

Manufacture of technological  

equipment and tools 151 141 

Procurement department  
of external components 307 358 285 843 

Procurement department  

of rubber and plastic products 97 286 90 476 

 

Table 2 illustrates the stratification and translation of the overall goal into the respective objectives 

of the company's units, related to the second of considered approaches (Fig. 2). 

Table 2. Transformation the quality objectives of the company to the objectives for units, based on the second approach 

Structural unit 

K‰ (according to the results of three months operation) 

Manufacture period 

Average 

Target contribution  

to the defectiveness 

reduction  

for the next year, % 

January 

of the 

current year 

February 

of the 

current year 

March 

of the 

current year 

For the car models, in total 214,15 224,04 250,13 229,44 8 

Metallurgical production 1,77 1,47 2,84 2,03 0,9 

Mechanical assembly 21,18 15,62 19,37 18,72 8,2 

Body assembly 8,37 10,27 18,99 12,54 5,5 

Manufacture of plastic products 0,89 1,48 1,84 1,40 0,6 

Others 4,42 4,41 3,85 4,23 1,8 

Engineering 1,76 3,23 3,17 2,72 1,2 

Procurement departments 175,76 187,56 200,07 187,80 8,9 

 

We can conclude that the differentiated approach is preferable since it takes into account the 

contribution of each structural unit to the overall target value. 

3. Research Results. New Approach to Strategic Planning of Cars Quality in Operation 

Despite the shortcomings of the traditional approaches to the quality objectives formation, many 

automakers still use them. Therefore, the development of an integrated approach to the quality objectives 

assignment is an actual task. This approach should meet modern methodological requirements and 

achievements and take into account a set of factors affecting the competitiveness of products from a 

quality standpoint. 

Figure 3 presents the conception reflecting a new approach to the strategic planning of cars quality 

in operation. 
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Concept structure includes all known sources of information (the upper level), in which the most 

fully accounted for data on the quality of cars in terms of defectiveness in operation, data on customer 

satisfaction, including the results of multi-brand studies, information reflecting the image component of 

quality through specialized mass media and Internet resources. 

Let's move on to the middle level. Two problematic issues are solved here: 

• adequate assessment of the different volumes of information to ensure the reliability of data 

used in planning quality indicators; 

• combining and processing data and presenting the overall result as a target indicator in the 

framework of a unified methodology. 

 

 

Figure 3. Conception of a new approach to strategic planning of cars quality in operation 

To solve the first problem, we propose to use correlation analysis tools, for example, Pearson's 

criterion, which, as our experience shows, provides the best opportunities for analysing big electronic 

databases (Kozlovsky et al., 2016). Warranty database acts as the reference database. The main 

quantitative analysis of the correspondence of satisfaction databases, including multi-brand studies 

results, as well as customers feedback systems is carried out regarding warranty database. Assessment of 

compatibility with the warranty database is carried out by segments that reflect recorded defects at the car 

service enterprises. If the correlation coefficient is higher than 0.5, then a positive conclusion is made 

about the reliability of information from different sources. Table 3 illustrates the correlation analysis 

results for three electronic databases, for cars of 2015, for the same automaker. 

Table 3. Correlation analysis results of three electronic databases reflecting aspects of cars quality in operation 

Information databases 

Correlation coefficient, R 

Satisfaction 

databases 

Warranty 

database 

Database of the customer 

feedback system 

Warranty database 0.718   

Database of the customer  
feedback system 

 0.937  

Satisfaction databases   0.821 

 

Today the greatest competitive advantage can be achieved through comprehensive studies of 

perceived quality (Jarzemskis and Jarzemskiene, 2017; Homer, 2008; Wiedmann et al., 2011). In the 

conditions of permanent crisis, for the automotive companies, the tasks related to measuring the perceived 

quality of products and services by customers acquire strategic importance, along with issues of ensuring 

products reliability (Mitra and Golder, 2006; Petiot et al., 2009; Falk et al., 2017). 

It should be noted that part of information about the perceived quality or information that forms an 

image from a quality standpoint presented in the text form. And this information cannot be translated into a 

quantitative assessment using the codifiers. Therefore, in addition to the correlation analysis, we propose to 

use the method of cross-sectional data analysis. The essence of this method is to compare information pre-
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ranked according to certain principles and received from different sources. If the ranked list of one source is 

consistent with the ranked lists of others, then we can conclude that for further research there is an 

acceptable level of consistency and reliability of information from different sources (Table 4). 

Table 4. Cross-sectional analysis results about aspects of cars quality in operation 

Car system 

Position of the car system 

in the ranked list of problems 

Mentioning of problems 

in information sources 

Warranty 

database 

Satisfaction 

databases 

Database of the customer 

feedback system 
Mass media Internet 

Electrical equipment system 1 1 1 + + 

Internal combustion engine 2 4 2 + + 

Body 4 2 3 + + 

Suspension system 3 5 4 + + 

Gearbox 5 3 5 — + 

 

Data analysis of Table 3 and Table 4 allows us to make a conclusion about an acceptable level of 

correspondence of information bases to each other. 

To solve the second problem is to create a system of indicators reflecting different aspects of 

quality, but having the same physical meaning. Taking into account the perspectivity of the indicator 

K‰, it is possible to develop two additional criteria for assessing the perceived quality of cars in 

operation: 

• E1‰ – the level of customer complaints taking into account all aspects of perceived quality; 

• E2‰ – the level of customer claims to the quality of products. 

E1‰ can be calculated based on the analysis of questionnaires studies results, including multi-

brand. E2‰ can be calculated based on the analysis of the customer feedback system. These criteria, 

complementing each other, enrich the understanding of customer desires. They combine into the overall 

indicator E‰, reflecting the level of customer problems and complaints. 

The number of customer complaints (satisfaction) for a group of months of analysis per 1000 cars 

sold is calculated by the formula 


=

=

=
MISi

i

ii eMISE
0

1000)(‰ ,  (2) 

where ie  is a coefficient reflecting the ratio of the complaints number to the cars sold number on the each 

of months included in the group of analysis, MIS (months in service) is the number of months between 

the date of sale and the date of setting the car for the warranty repair. 

In this way, an information quality assessment system developed at the middle level. A system 

includes correlation (quantitative) and cross-sectional (qualitative) analysis. In addition, the criteria 

system reflects different aspects of cars quality in operation (defectiveness, satisfaction). 

Results of the process "Strategic planning of cars competitiveness from a quality standpoint" (the 

lower level) presented in the form of a diagram reflecting the goals of the automaker (Fig. 4). 

Calculation of the indicators K‰ and E‰ is carried out independently, using formulas 1 and 2. 

Calculation of the indicator K‰ is carried out based on the results of data processing on the failures of 

cars in operation, through an information system linking the car service enterprises and the automaker. 

Calculation of the indicator E‰ is carried out based on the results of processing the questionnaires 

reflecting the customer satisfaction with the quality of cars in operation. These two databases are 

combined to determine the correlation of individual areas reflecting failures fixed at the car service 

enterprises. Such data is present in the first database, and also in the second database as a separate block 

of complaints. If the correlation coefficient is higher than 0.5 (Table 3), then the indicators K‰ and E‰ 

can be combined at the corresponding diagrams. Thus, the ordinate represents the number of complaints, 

and the abscissa represents the corresponding number of registered defects (Fig. 4). 

In the diagram presented, there is no distribution of the company's goals by years. This aspect 

defines the development strategy in the field of competitiveness from the position of quality. The 

automaker will have to independently determine the time it takes to achieve the best quality indicators on 

the market. But competitors do not stand still. And this fact also must be taken into account. 
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Figure 4. Perspective approach to strategic planning of cars quality in operation 

The process of transforming the company's goal into the structural units indicators is somewhat 

harder, unlike traditional approaches. The main idea still based on the differentiated contribution of the units. 

But now, along with the defectiveness level, the criterion "Perceived quality of cars by customers" falls 

within the range of the criteria considered. Therefore, differentiation is carried out not only taking into 

account the defectiveness level, but also the contribution of a particular unit to the overall satisfaction 

assessment. 

4. Conclusions 

When assessing competitiveness in the segment of mass high-tech products, the criterion reflecting 

the price-quality ratio is still topical. Because of on the market there are many competing automakers, 

quality is the dominant factor of product competitiveness (including from the point of customer 

assessment view). In these conditions, traditional approaches to strategic quality planning are 

unacceptable. 

Authors propose a new approach to the strategic planning of cars quality in operation, which takes 

into account the target indicators that are core in forming the competitiveness of automakers' products. In 

the proposed approach to product quality planning, along with the generally accepted indicator of the 

defectiveness level (K‰), the assessment of perceived quality of cars in operation by customers (E‰) is 

also taken into account. The quality planning when introducing new indicators E‰ is changing: now the 

automaker sets the quality objectives for the units not only in terms of progressive reduction of the 

defectiveness level but also in the form of significant reduction of customer complaints. The target 

position is determined by the best market practice in the field of quality, based on the analysis of 

benchmarking studies results. 

In aggregate, we note the key results of the research: 

• A common platform proposed for the process of developing and monitoring the quality 

objectives of automakers. The new approach to the strategic planning of products 

competitiveness and setting the quality objectives responds to current and future trends in the 

automotive industry. 

• Platform usage in the high-tech industries practice (e.g. automotive and telecommunications) 

provides opportunities for improvement of the quality management systems and aims to 

improve the customer satisfaction by the perceived quality and product competitiveness. 

• Further extension of the proposed approach is to deepen the detail level of the issues related to 

the transition from global quality objectives to single indicators of defects and costs to predict 

the achievability of the target indices. 
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