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Abstract

:

The daily requirements and needs imposed on the executors of logistics services imply the need for a higher level of quality. In this, the proper execution of all sustainability processes and activities plays an important role. In this paper, a new methodology for improving the measurement of the quality of the service consisting of three phases has been developed. The first phase is the application of the Delphi method to determine the quality dimension ranking. After that, in the second phase, using the FUCOM (full consistency method), we determined the weight coefficients of the quality dimensions. The third phase represents determining the level of quality using the SERVQUAL (service quality) model, or the difference between the established gaps. The new methodology considers the assessment of the quality dimensions of a large number of participants (customers), on the one hand, and experts’ assessments on the other hand. The methodology was verified through the research carried out in an express post company. After processing and analyzing the collected data, the Cronbach alpha coefficient for each dimension of the SERVQUAL model for determining the reliability of the response was calculated. To determine the validity of the results and the developed methodology, an extensive statistical analysis (ANOVA, Duncan, Signum, and chi square tests) was carried out. The integration of certain methods and models into the new methodology has demonstrated greater objectivity and more precise results in determining the level of quality of sustainability processes and activities.
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1. Introduction


According to Nowotarski [1], it can be said that quality is directly connected with meeting requirements, expectations, and needs of customers. By applying different tools and techniques, it is possible to manage a quality level in one way. Measuring the quality of all processes that make a coherent whole can greatly affect the full quality of service in all areas. Whether a service will be reused also depends on adequate quality, especially nowadays, when production processes are of approximate and high quality. In such conditions, proper and perfect execution of logistics services can have a crucial impact on its reuse. It is important to strive constantly for higher goals and their achievements. It requires also an adequate methodology that can help improve the quality measurement of logistics services.



The research domain is the logistics of express post, including all the activities and processes carried out within it, from the aspect of logistics service quality. The activities included into the domain of research are the activities of informing customers of express post services until the end that implies a logistics service provided. The survey was conducted on a sample of 70 respondents, permanent customers of services of the express post company, as well as customers who used services on a one-time basis. Introducing the types of express post services to customers leads to the creation of a certain degree of expectation, which may differ from the perception of the service provided. The subject of the research is to determine the quality of the logistics service of express post based on a new developed methodology. The motivation for execution of this research can be explained through two main reasons. The first reason represents a lack of universal methodology for service quality assessment that considers the nature of input parameters, needs, and requests of customers’ ability of companies and other uncertainties. The second reason is the possibility for improving the efficiency of a company that is the object of research by developing a new methodology, which can be useful for strategic management and planning. This paper has several goals. The first one relates to the development of a new methodology that treats input and output parameters with precision and provides results that are more objective. The first goal is achieved throughout three different phases, which, when integrated, create the developed model. The advantages of the Delphi method are used first, whereby a total of 70 customers provide weighted dimension values, based on which, a ranking is made. Thereafter, the FUCOM (full consistency method) for determining the weight dimension values is applied, allowing consistent evaluations by the experts involved in this process. The second goal is to enrich the methodology for improving service quality measurement by applying the new developed model. This provides an adequate methodology for future research in this area. In addition, the third goal of the paper is to determine the difference between expectations and perceptions of the formed dimensions of the modified SERVQUAL (service quality) model and the possibility of identifying and improving critical factors of the logistics service in an express post company, which is the object of research.



After introductory considerations where the significance of research and goals are presented, the paper is structured throughout six more sections. Section 2 provides a review of the application of the SERVQUAL model in various areas for measuring the quality of different processes. Section 3 presents the new developed methodology that implies the integration of three different methods to provide the most accurate outputs. There is a flow chart of the study with an explanation of all phases and steps. Section 4 is a case study where the input parameters are defined, quality measurements are presented, the initial dimension ranking is provided, and the weighted values of all five dimensions are calculated. Section 5 presents the results of the research using the developed methodology, while Section 5.3 provides a comprehensive statistical analysis that establishes the regularities and conditions of expectation and perception processes. Section 6 is a conclusion, with an emphasis on the scientific contribution of this research and guidelines for future research.




2. Literature Review


A model that is often used to measure the quality of service is the SERVQUAL model. Motivated by the need to measure the contribution of the SERVQUAL model, Wang et al. [2] conducted a study, which proved that the SERVQUAL model was one of the major research topics for academic researchers in the period from 1998 to 2013 and that the model contributed significantly to the research on service quality.



2.1. Quality Measurement in Logistics and Transport


According to Kersten and Koch [3], in the past decades, the scope of logistics services has broadened from the provision of isolated services, such as transport and warehousing, to the management and handling of the flow of goods for entire companies. In such conditions of the market, service quality has a large influence on company efficiency. One of the most applied models for service quality is the SERVQUAL model. This model was applied in the field of passenger traffic [4], where the stated hypotheses were disproven because of a negative gap, and the SERVQUAL model pointed to critical business functions and the possibility of their improvement. In [5], the SERVQUAL model was based on 10 logistics service attributes for estimating performances in the field of refrigerated transport. The proof of how much the SERVQUAL model is used in all areas was shown by Roslan et al. [6], where the model measured the quality of service of logistics centers in Iskandar, Malaysia. For the same purpose, in research [7], authors developed a new hybrid MCDM (multi-criteria decision-making) model, consisting of an analytic hierarchy process (AHP), decision-making trial, and evaluation laboratory (DEMATEL), and analytic network process (ANP) methods. A combined approach integrating gap analysis, quality function deployment (QFD), and AHP for improving logistics service quality was applied in [8]. In research [9], an extension of the three-column format SERVQUAL instrument was extended for evaluation of passenger rail service quality. Three new transport dimensions (comfort, connection, and convenience) were added to the original five SERVQUAL dimensions.



For the evaluation of service quality in logistics and other fields, the Kano model [10,11,12], QFD method [13,14], six sigma [15,16] etc. can be applied, or, for example, a new developed Agro-Logistic Analysis and Design Instrument (ALADIN) model, which involves logistics, sustainability, and food quality analysis [17].




2.2. Quality Measurement in Other Fields


In their paper, Cho et al. [18] explored ways to improve services in service centers of electronics companies. They introduced and modified the SERVQUAL model to understand customers’ demands for all service centers. According to Paryani et al. [19], the SERVQUAL model is also a very useful tool for identifying customers’ demands. The evidence of how much the SERVQUAL model is present in studies is also shown in [20], where the authors used the model to assess patients’ satisfaction by providing services at Sunyani Regional Hospital in Ghana; Behdioğlu et al. [21], who evaluated the quality of services at Yoncalı Physiotherapy and Rehabilitation Hospital in Kutahya, Turkey; Singh and Prasher [22], who measured the quality of services in hospitals from the Punjab state of India; as well as Khan et al. [23], who also measured the quality of services in hospitals. Using the SERVQUAL model, Chou et al. [24] have proved that the quality of service largely depends on the subjective assessment of service customers. To rank life insurance companies and assess the quality of services provided, Saeedpoor et al. [25] also used the SERVQUAL model. Additionally, the SERVQUAL model was used to measure the impact of technology on the quality of banking services and to measure the level of customer satisfaction [26]. Using the SERVQUAL model, Long [27] and Apornak [28] have shown that there is a significant link between technology used in providing services and the quality of services. The SERVQUAL model has also been used in a number of studies to rate the quality of banking services provided [29,30,31,32,33]. Wang et al. [34] also used five dimensions of the SERVQUAL model (tangibles, reliability, responsiveness, assurance, and empathy) to measure the service quality of an e-learning system. Moreover, those five dimensions were used by Yang and Zhu [35] to highlight the quality of community-based service provided by university-affiliated stadiums, as well as Luo et al. [36] while measuring satisfaction of outward-bound tourists.




2.3. Integrated MCDM-SERVQUAL Model for Quality Measurement


To measure the perception of service quality, Altuntas et al. [37] used the SERVQUAL model and two of the most known methods of MCDM method-based scales. By applying MCDM methods, it is possible to choose appropriate strategies, rationalize certain logistics and other processes, and make appropriate decisions that affect the operations of companies or their subsystems, as proved by the following research [38,39,40,41,42,43,44,45,46,47,48,49,50,51]. These methods can be easily integrated into other approaches, such as integration with SWOT (strengths, weaknesses, opportunities, and threats) analysis [42] or with the SERVQUAL model, as is the case in this paper. Rezaei et al. [52] integrated the SERVQUAL model with the best worst method, while Xuehua [53] applied a combined fuzzy AHP-SERVQUAL (analytic hierarchy process for service quality) model for evaluation of express service quality. The model was based on 14 indicators divided into five standard dimensions.





3. New Methodology: DELPHI-FUCOM-SERVQUAL Model


3.1. The Proposed Methodology


The developed methodology (Figure 1) for improving service quality measurement consists of four phases, with 18 steps in total. The first phase refers to the collection and preparation of data, which consists of six steps. First, it is necessary to form a SERVQUAL questionnaire on which the results of the research depend to a significant extent. It is necessary to consider the interdependence of certain elements of the questionnaire, which may influence the reliability of subsequent results. In this research, two important elements are taken into consideration when forming the questionnaire, the satisfaction of both the scientific and professional aspects.



Accordingly, scientists were consulted and the opinions of the management of the express post company were taken. A classic SQ (SERVQUAL) questionnaire consisting of 22 expectation questions and the same number of questions for perceptions was devised. The first contribution of this methodology is the modification of the SQ questionnaire for a specific case and the formation of a total of 25 elements for expectations and perceptions. It is recommended that this number is 20–30, depending on a specific situation. Subsequently, in the second step, the questionnaire was sent to customers to carry out their assessment in the fourth step, while the team of experts for evaluating the main dimensions of the SQ questionnaire was formed in the third step. Then, in the fifth step, hypotheses were defined, the number of which may vary depending on the area of application and a specific problem. It is possible to form hypotheses for each SQ dimension or for the overall SQ gap. In the last sixth step of the first phase, the data were processed and prepared for the next phase. The second phase implies the integration of different approaches into a new methodology consisting of nine steps. It is necessary to apply the Delphi method in the first step to allow customers to express their preferences regarding the main dimensions, i.e., their significance. After the results were obtained using the Delphi method, a ranking of all five dimensions was performed, so that a team of experts could determine their preferences. In the second step, the FUCOM for obtaining the weight values of SQ dimensions was applied. As it is group decision-making, all steps of this method should be implemented in the third step for each expert individually. In the fifth step, the averaging of the values obtained in the previous step to gain the final weight values of dimensions was performed. The sixth step determines the mean value of customers’ responses for all dimensions regarding expectations, while, in the seventh step, the same was performed for perceptions. In the eighth step, the mean values obtained in the previous two steps were multiplied by the weight values obtained by the FUCOM. In the final step of this phase, the difference between perceptions and expectations was determined by taking into consideration the previously obtained values. The third phase implies the determination of the model reliability, which is defined by two steps: The calculation of the Cronbach alpha coefficient for all SQ dimensions and the performance of statistical analysis. The choice of adequate statistical tests is conditioned by the allocations of customers’ responses, so it is impossible to define a universal one for application in this phase. Finally, the application of an adequate statistical test, and confirmation or rejection of previously set hypotheses was performed.



In this paper, a new Delphi-FUCOM-SERVQUAL methodology has been developed to improve the process of service quality measurement. The advantages of the new methodology developed are reflected in that it provides precise treatment of input and output parameters, obtaining results that are more objective. Firstly, the advantages of Delphi method were used, whereby a total of 70 customers provided weight values of dimensions and based on which their ranking was made. Thereafter, the FUCOM for determining the weight values of dimensions was applied, allowing consistent evaluations of the experts involved in this process to determine finally the difference between perceptions and expectations of the modified SERVQUAL model. Mentioned advantages make this method better than other similar approaches because of the way data is handled. The developed methodology can be applied without any restrictions in various research fields. In addition, it is possible to determine the quality and efficiency of the companies which are the objects of research based on the satisfaction of its customers, but it also enables further application and re-application of this methodology. This methodology can be very helpful for strategic management of the company to improve their efficiency. This methodology enusres more precise treatment of input parameters and achieves better results than traditional quality measurement methods.




3.2. Delphi Method


The Delphi method does the study of and gives projections of uncertain or possible future situations for which we are unable to perform objective statistical legalities, to form a model, or apply a formal method. These phenomena are very difficult to quantify because they are mainly qualitative in their nature, i.e., there are not enough statistical data regarding them that could be used as the basis for our studies. The Delphi method is one of the basic forecasting methods, the most famous and most widely used expert judgment method. Methods of experts’ assessments represent a significant improvement of the classical ways of obtaining the forecast by joint consultation of an expert group for a certain studied phenomenon. In other words, this is a methodologically organized use of experts’ knowledge to predict future states and phenomena. A typical group in one Delphi session ranges from a few to 30 experts. Each interviewed expert, a participant in the method, relies on knowledge, experience, and his/her own opinion. The goal of the Delphi method is to exploit the collective, group thinking of experts about a certain field. The goal is to reach a consensus on an event by group thinking. This is a method of indirect collective testing, but with a return link. It consists of eight steps:




	−

	
Step 1: Selection of the prognostic task, defining basic questions and fields for it;




	−

	
Step 2: Selection of experts;




	−

	
Step 3: Preparation of questionnaires;




	−

	
Step 4: Delivery of questionnaires to experts;




	−

	
Step 5: Collecting responses and their evaluation;




	−

	
Step 6: Analysis and interpretation of responses;




	−

	
Step 7: Re-exams; and




	−

	
Step 8: Interpretation of responses and setting up of the final forecast.










3.3. Full Consistency Method (FUCOM)


The FUCOM was developed by Pamučar, Stević, and Sremac, [54] for the determination of weights of criteria. It represents a new method that, according to the authors, represents a better method than AHP (analytical hierarchy process) and BWM (best worst method). For now, it has been applied in research by Nunić (2018). It consists of the three following steps.



Step 1. In the first step, the criteria from the predefined set of the evaluation criteria,   C =  {   C 1  ,  C 2  , … ,  C n   }   , are ranked. The ranking is performed according to the significance of the criteria, i.e., starting from the criterion that is expected to have the highest weight coefficient to the criterion of the least significance. Thus, the criteria ranked according to the expected values of the weight coefficients are obtained:


   C j     ( 1 )   >  C j     ( 2 )   > … >  C j     ( k )    



(1)




where k represents the rank of the observed criterion. If there is a judgment of the existence of two or more criteria with the same significance, the sign of equality is placed instead of “>” between these criteria in expression (1).



Step 2. In the second step, a comparison of the ranked criteria is carried out and the comparative priority (   φ  k / ( k + 1 )    ,   k = 1 , 2 , … , n  , where k represents the rank of the criteria) of the evaluation criteria is determined. The comparative priority of the evaluation criteria (   φ  k / ( k + 1 )    ) is an advantage of the criterion of    C j     ( k )     rank compared to the criterion of    C j     ( k + 1 )     rank. Thus, the vectors of the comparative priorities of the evaluation criteria are obtained, as in expression (2):


  Φ =  (   φ  1 / 2   ,  φ  2 / 3   , … ,  φ  k / ( k + 1 )    )   



(2)




where    φ  k / ( k + 1 )     represents the significance (priority) of the criterion of    C j     ( k )     rank compared to the criterion of    C j     ( k )     rank.



Step 3. In the third step, the final values of the weight coefficients of the evaluation criteria      (   w 1  ,  w 2  , … ,  w n   )   T    are calculated. The final values of the weight coefficients should satisfy the two conditions:




	(1)

	
That the ratio of the weight coefficients is equal to the comparative priority among the observed criteria (   φ  k / ( k + 1 )    ) defined in Step 2, i.e., that the following condition is met:


     w k     w  k + 1     =  φ  k / ( k + 1 )    



(3)








	(2)

	
In addition to condition (3), the final values of the weight coefficients should satisfy the condition of mathematical transitivity:


     w k     w  k + 2     =  φ  k / ( k + 1 )   ⊗  φ  ( k + 1 ) / ( k + 2 )    



(4)













Full consistency, i.e., minimum DFC (deviation from full consistency) ( χ ) is satisfied only if transitivity is fully respected. Based on the defined settings, the final model for determining the final values of the weight coefficients of the evaluation criteria can be defined:


    min χ     s . t .      |     w  j ( k )      w  j ( k + 1 )     −  φ  k / ( k + 1 )    |  ≤ χ ,   ∀ j      |     w  j ( k )      w  j ( k + 2 )     −  φ  k / ( k + 1 )   ⊗  φ  ( k + 1 ) / ( k + 2 )    |  ≤ χ ,   ∀ j       ∑  j = 1  n    w j    = 1 ,   ∀ j      w j  ≥ 0 ,   ∀ j    



(5)







By solving the model (5), the final values of the evaluation criteria      (   w 1  ,  w 2  , … ,  w n   )   T    and the degree of DFC ( χ ) are generated.




3.4. SERVQUAL Model


The model was developed in 1985 [55] and purified and improved in 1988 [56] and 1994 [57]. In current practice, it has become one of the most distinguished models in the area of service quality. It is expressed by the “perception minus expectation” algorithm.



The SERVQUAL model includes five basic quality dimensions: Tangibles, reliability, responsiveness, assurance, and empathy. Each of these dimensions is described by its attributes. The SERVQUAL model quality function is expressed by Equation (6):


  S  Q i    = Σ  W j    (  P  i j   –    E  i j   )  



(6)




where: SQi—perceived dimension quality; Wj—attribute importance factor; Pij—perception of dimension i in relation to attribute j; Eij—expected level of attribute; and j, which is a normative of dimension i.



Five SERVQUAL dimensions (reliability, responsiveness, assurance, empathy, and tangibles) concisely represent an essential criterion used by customers when assessing the quality of services. The value of the dimensions in a classic SERVQUAL model is determined based on a questionnaire that contains 44 quality characteristics, 22 of which refer to expectations (E) and 22 to perceptions (P).



In this paper, as already mentioned, a modification of the SERVQUAL model has been carried out, which contains a total of 50 quality characteristics arranged equally for expectations and perceptions.





4. Case Study: Measuring the Quality of Logistics Service in a Company of Express Post


In this paper, the quality of logistics service was determined by applying the developed Delphi-FUCOM-SERVQUAL model. The aim of the research from the aspect of the company for which it was conducted was to determine the current level of logistics service quality and to improve it. For the survey of customers, a “Google forms” online application was used. The questionnaire consisted of 25 questions, including five dimensions: Reliability, assurance, tangibles, empathy, and responsiveness. Prior to filling in the questionnaire, respondents provided information, such as: Customer’s status, gender, age, and employment status. The survey was conducted using the questionnaire in which a Likert scale was applied, including points from one to five. At the end of the questionnaire, the customer determined the values of weight coefficients depending on which dimension was most important to them. For every individual, each dimension that determines the quality level of service was different importance.



Regarding the status of respondents, 42 out of 70 customers were natural persons, while the remaining 28 were legal entities, i.e., 60% of respondents were natural persons, and 40% of respondents were legal entities. Division by gender shows that customers of both genders were approximately of the same percentage. Then, the highest number of respondents were aged 35–50, i.e., 25 respondents of 70. The percentage of 30% was taken by those aged 24–35, namely 21 respondents. Out of 70 respondents, the highest percentage of 68% belongs to the employed customers of the company’s express post services. The target group are young entrepreneurial people with a frequent need for express post services. Table 1 shows the questions included into the questionnaire from the aspect of customer expectations.



Table 1 presents all the questions that were used to test the degree of customer satisfaction. The questions are related to customer expectations about the services provided by the express post company. The questions are divided into five basic dimensions, i.e., the questions from one to six relate to the dimension of reliability, from seven to 10 to the dimension of assurance. The questions from 11 to 16 relate to the dimension of tangibles, from 17 to 21, to the dimension of empathy, and from 22 to 25 to the dimension of responsiveness. In this part of the questionnaire, questions are written in the future tense as they relate to customer expectations for the quality of logistics service. The form of questions for both aspects, expectations and perceptions, is the same, but questions in terms of perceptions are set in the past tense. Perception questions define the real customer perception of the quality of the service provided.



Based on all the above, a hypothesis of the research was set: There is no significant difference between expectations and perceptions of the SERVQUAL model in providing logistics services. In addition to the main hypothesis in the paper, some regularity of certain questions and attitudes of the customers has been established.



The dimension of reliability is mainly related to the timely delivery of a service that directly affects the quality of express post-delivery. The questions from the order number seven to 10 relate to the dimension of assurance. Within this dimension, it can be seen the degree of quality that refers to the trust and confidence of customers regarding the services of the express post company. The dimension of tangibles includes the questions that relate exclusively to couriers, delivery vehicles of the company, and the cost of the service. The results of the tangible dimension significantly provide information about the company where the research was conducted. This dimension also carries useful information on the real degree of quality of logistics service. Particular attention should be paid to each customer. Throughout the dimension of empathy, we can see how much the company really focuses on customers, their needs, and their problems. By understanding customers and anticipating their needs, the company can strive for an extremely high quality of service. Within the dimension of responsiveness, there are questions solely related to both daily and extraordinary situations. These are questions related to all necessary information and customers’ requests, which can be obtained by employees in the company.



4.1. Determining Dimension Ranks by Supplying the Delphi Method


At the end of the questionnaire, the percentage of the dimensions most important for each customer were determined. The total sum of the assessed dimensions should be 100%. While assessing, customers considered which dimension was personally the most important factor affecting the quality of the logistics service. Table 2 shows the rank of SQ dimensions, used as a basis to create prerequisites for applying the FUCOM.



Table 2 shows the ranks obtained by the customers’ responses. The method used to obtain these ranks is as follows: At the end of the questionnaire, all respondents determined the percentage for each dimension. After that, the sum of all values for one dimension was divided by 7000. The coefficient values for each dimension were obtained in the same way. Table 3 shows the percentages of dimensions for each dimension stated.



From Table 3, we can see that the sum of all percentage values is 7000. The procedure to obtain the weight coefficients is as follows: The sum of the percentage values of one dimension was divided by the sum of percentage values for all dimensions. The following example shows how to calculate the value of the weight coefficient for the dimension of assurance (wj—weight coefficient).



The weight coefficient value for the dimension of assurance is 0.2629:


    w j  =   s u m   o f   p e r c e n t a g e   v a l u e s   f o r   t h e   d i m e n s i o n   o f   a s s u r a n c e   s u m   o f   p e r c e n t a g e   v a l u e s   f o r   a l l   d i m e n s i o n s       w j  =   1840   7000   = 0.2629   












4.2. Determining the Weight Values of Dimensions Applying the FUCOM


Step 1. In the first step, decision-makers need to rank criteria (dimensions). Compared to the original FUCOM, where the experts themselves perform the ranking, in this paper, the same was performed using the Delphi method based on the responses of 70 customers of logistics service. The dimensions ranking is as follows: D1 > D2 > D5 > D3 > D4.



Step 2. In the second step (Step 2b), the decision-maker performed the pairwise comparison of the ranked dimensions from Step 1. The comparison was made with respect to the first-ranked D1 dimension. In this step, it a team of five experts was formed who assessed previously ranked dimensions. The experts carried out the assessment based on the scale    [  1 , 9  ]   . Thus, the priorities of the dimensions   (  ϖ   C  j ( k )     )   by the first decision-maker for all the criteria ranked in Step 1 were obtained (Table 4). Based on the obtained priorities of the dimensions, the comparative priorities of the dimensions were calculated:    φ   C 1  /  C 2    = 1.2 / 1 = 1.200  ,    φ   C 2  /  C 5    = 1.5 / 1.2 = 1.250  ,    φ   C 5  /  C 3    = 2.7 / 1.5 = 1.800  , and    φ   C 3  /  C 4    = 3.2 / 2.7 = 1.185  .



Step 3. The final values of the weight coefficients should meet the following two conditions:




	(1)

	
The final values of the weight coefficients should meet condition (3), i.e., that      w 1     w 2    = 1.2  ,      w 2     w 5    = 1.250  ,      w 5     w 3    = 1.800   and      w 3     w 4    = 1.185  .




	(2)

	
In addition to condition (3), the final values of the weight coefficients should meet the condition of mathematical transitivity, i.e., that      w 1     w 5    = 1.2 × 1.25 = 1.500  ,      w 2     w 3    = 1.25 × 1.8 = 2.250  , and      w 5     w 4    = 1.8 × 1.185 = 2.133  . By applying expression (5), the final model for determining the weight coefficients can be defined as:


    min χ     s . t .  {     |     w 1     w 2    − 1.200  |  ≤ χ ,    |     w 2     w 5    − 1.250  |  ≤ χ ,    |     w 5     w 3    − 1.800  |  ≤ χ ,    |     w 3     w 4    − 1.185  |  ≤ χ ,      |     w 1     w 5    − 1.500  |  ≤ χ ,    |     w 2     w 3    − 2.250  |  ≤ χ ,    |     w 5     w 4    − 2.133  |  ≤ χ ,       ∑  j = 1  5    w j    = 1 ,    w j  ≥ 0 , ∀ j        

















By solving this model, the final values of the weight coefficients      (  0.315 , 0.263 , 0.210 , 0.113 , 0.099  )   T    and DFC of the results   χ = 0.000   were obtained. Weight coefficient values are shown in the ranked order of dimensions from the first step. The individual values of weight coefficients for all dimensions were obtained in the same way. Table 5 shows dimension ratings according to all criteria and values of weight coefficients using the previously demonstrated steps. The final values of weight coefficients of the dimension of reliability (D1 = 0.291), assurance (D2 = 0.259), tangibles (D3 = 0.130), empathy (D4 = 0.109), and responsiveness (D5 = 0.207) were calculated using the geometric mean.




4.3. The Frequency of Responses


The frequency of the occurrence of a response is called the frequency of responses. As mentioned earlier, when filling out a questionnaire, customers used a Likert scale, or more precisely for each question, they assigned a point from one to five: 1—completely disagree; 2—partially disagree; 3—have no opinion; 4—partially agree; 5—completely agree. According to the frequency of responses, customers had extremely high expectations because they only responded 14 times with a rating of 1 and 769 times with the highest rating. Compared to the frequency of responses in terms of expectations, a significant difference can be noticed for rating 1, but also a difference for the highest rating. Based on the response frequency, it can be assumed that there will be significant differences between customer expectations and perceptions of the service provided. There were 33 responses with a rating of 1, which further implies that a certain number of customers are dissatisfied with the service provided. In addition, while perceiving the service provided, customers mostly gave a rating of 5, and then a rating of 4.



Figure 2 shows a graph of customers’ responses in terms of expectations and perceptions. Regarding expectations, only one customer assigned the lowest rating to Q4, while we had more responses with the lowest rating referring to perceptions. Q3 did not record any of the lowest ratings regarding either expectations or perceptions. From the aspect of perceptions, Q1 recorded the highest number of answers with the highest rating, namely 35, compared to the expectations where 30 customers responded with a rating of 5. For Q2, customers expressed great satisfaction, where in terms of expectations, 26 customers responded with a rating of 5, while 34 customers responded with the same rating for the same question regarding perceptions. The lowest rating for Q5 was given by two customers, while no response with a rating of 1 was given for expectations. The number of customers for the same question with the highest rating from the aspect of perception was 33, while 31 customers marked 5 regarding expectations for the question. Customers also expressed satisfaction with Q6 with a rating of 4, i.e., regarding expectations, 18 customers marked 4, while in response to perceptions, 25 customers responded by that rating. Generally, it can be noticed that the quality of the service provided is very high for this dimension.



After the dimension of reliability, high satisfaction was expressed for the dimension of assurance (Figure 3). No significant difference in customers’ responses regarding expectations and perceptions was noticed for Q7. For each question of that dimension, the response with the lowest rating was recorded. Q8 recorded 35 responses with a rating of 5 when perceived by customers, while the same rating was assigned to expectations by 30 customers. Three customers responded by rating 1 for Q9 regarding perception. For the same question, there is a difference in rating 5, where the highest rating was given by 33 customers regarding the perception, and when the expectation was recorded, the rating was recorded by 29 customers. Q10, the last question in the dimension of assurance, had the highest number of responses, with a rating of 5. Namely, customer satisfaction can be seen by the number of customers’ responses, with a rating of 2 and 5. Regarding expectations, 12 customers responded with a rating of 2, while five customers less responded with the same rating for perceptions. The highest mark, rating 5, was selected by 31 customers for expectations while regarding perceptions, 37 customers responded to Q10 with a rating of 5.



The results of the dimension of tangibles (Figure 4) are specific because of customers’ responses to Q11. Generally, the Q11 results did not significantly affect the overall customer satisfaction. Concerning expectations, three customers selected a rating of 1, while 8 customers responded with the same rating for perceptions. Additionally, a rating of 2 was given by six customers, while 14 customers responded with a rating of 2 for perceptions. The customer dissatisfaction for Q11 can be noticed by the number of customers’ responses with a rating of 4 where, in reference to expectations, 28 customers responded with that rating, while after the service provided, 18 customers responded with a rating of 4. The total satisfaction of the customers for assessing the tangibles was influenced by the results of Q12. For question Q12, after the service was provided, 38 customers responded with a rating of 5, while for the same question, when responding to expectations, 29 customers answered with a rating of 5. For question Q13, it is also possible to notice the difference in customers’ responses for the highest rating. With regard to expectations, 29 customers selected a rating of 5, while the same rating after the perception of the service was selected by 39 customers. Rating 4 for Q14 was chosen by the same number of customers, namely 26. After the service was provided, 34 customers answered with a rating of 5 for that question, while 32 customers responded with the highest rating regarding perceptions. The great satisfaction of customers concerning the dimension of tangibles was expressed for Q15. Before the service was provided, a rating of 5 was selected by 26 customers, and after the service was perceived, 39 customers answered with the highest rating. For Q16, there was also a significant difference expressed by rating 4 and 5. For that question, before the service was provided, 23 customers answered with a rating of 4, and 27 customers after its realization. Rating 5 was given by three customers more after the service was provided.



From Figure 5, it can be seen that there is very little positive difference in terms of customer perception. For customer expectations, one response with a rating of 1 was noted for Q21. Customers expressed satisfaction for Q17, where 35 customers responded with a rating of 5 after the service was provided, and 30 customers responded with the same rating before its realization. Concerning Q18, a large number of customers (34) responded with a rating of 5, while 39 customers answered with the same rating after the service was provided. Question Q19 was the only question that customers did not answer with a rating of 1 after the service was perceived. In addition, customers had high expectations for Q19, i.e., 33 customers answered with a rating of 5, while 38 customers answered with the same rating after the service was provided. In reference to Q20, 32 customers responded with a rating of 4 in terms of perceptions, while 25 responses were recorded with the same rating regarding expectations. For the same question, the diagram shows a much larger number of responses with a rating of 3 from the aspect of customer expectations, where 11 customers responded with that rating, and after the realization, only four customers responded with a rating of 3. Concerning question Q21, customers had very high expectations, with 44 customers responding with a rating of 5. A slight decrease in satisfaction could be noticed after the service was provided, where 44 respondents answered Q21 with a rating of 5.



In Figure 6, in terms of customer expectations, it can be noticed that there were no responses with a rating of 1. Final survey results indicated that there was no difference between the customer expectations and perceptions of the quality of the service provided. Concerning Q22, 41 customers responded with a rating of 5 for perceptions, while regarding expectations, 33 customers answered with a rating of 5 for the same question. For Q23, customers did not generally express satisfaction, where 37 customers responded with a rating of 5 regarding expectations, and 34 customers responded with the highest rating after the service was provided. The number of customers’ responses to Q23 with a rating of 4 was the same, i.e., 24 responses for both aspects of the SERVQUAL model. Question Q24 showed a small positive difference in customer satisfaction, i.e., 35 respondents answered with a rating of 5 prior to the service being provided, and after its realization, 38 customers responded with the highest rating. In the diagram, the biggest positive difference can be identified for question Q25. The number of customers who answered with a rating of 5 for that question regarding expectations was 28, and after the service was provided, 38 customers responded with a rating of 5. The positive difference regarding the last question, Q25, had a significant impact on the ultimate result of the dimension of responsiveness.





5. Research Results


5.1. The Results of Dimensions in Terms of Customer Expectations


Table 6 shows the results of dimensions with expectations. Dimensions are presented in terms of expectations and their average value, standard deviation, weight coefficients, and the value of the Cronbach alpha coefficient.



The Cronbach alpha test is considered positive only if coefficients above 0.7 are obtained. Certain sources state that a reliable value of the Cronbach alpha test is 0.5. From the table of percentage values, it can be seen that customers have the highest expectations regarding the reliability dimension, and the least expectations regarding the dimension of empathy. The average value for the dimension of responsiveness was 4.282, which is the highest average value. For the dimension of reliability, there is the smallest average value and it was 4.029. The standard deviation for all dimensions was 0.923 and the average value of the Cronbach alpha test for all dimensions was 0.876. The weight coefficient values for both expectations and perceptions were the same.




5.2. Results of Dimensions in Terms of Customer Perceptions


Table 7 shows the results of dimensions regarding customer perceptions.



From the previous two tables, it can be seen that the value of the Cronbach alpha test was far above 0.7, which means that the dimensions are reliable. The highest quality perceptions were for the dimension of empathy, 4.360, and then for the dimension of responsiveness, 4.282. The lowest perceptions were related to the reliability dimension and were 4.176. It can be seen that the values for the dimension of responsiveness were the same for both expectations and perceptions, which means that there were no significant changes in relation to the quality of the service provided. In addition, it can be seen that the values for the dimension of responsiveness were the least from both aspects.



Table 8 shows the results obtained by using the developed Delphi-FUCOM-SERVQUAL methodology.



Table 8 shows the difference between customer perceptions and expectations. Generally, customers are satisfied with the quality of the logistics service of the express post company. For all dimensions except for the dimension of responsiveness, the result is positive. It can be noticed that the greatest satisfaction of customers was expressed for the dimension of reliability. According to customers’ percentage rating, the dimension of reliability is the most important of all the five dimensions for customers. The results of the dimension of responsiveness remains the same, as the expectations of customers are equal to their perceptions. The questions of the reliability dimension included a part of the logistics service where the company can create the biggest improvements.



Table 9 outlines the questions of responsiveness from the aspect of customer perceptions. According to the results, after the responsiveness dimension, the dimension of tangibles with +0.064 also has opportunity for improvement. From the results obtained, it can be seen that Q11 has a significant impact on the quality of this dimension. Namely, three customers from the aspect of expectations gave the lowest rating for this question, and after the service was provided, eight customers gave the lowest rating for that question. Concerning expectations, for the same question, six customers selected a rating of 2, or “partially disagree”, while regarding perceptions, 14 customers responded with “partially disagree”.



According to the analysis, customers expressed the highest satisfaction for the dimension of reliability, with +0.0392. The dimension of reliability is focused on delivery quality and delivery time. For all six questions of the reliability dimension, customers gave higher ratings than the ratings in terms of customer expectations.




5.3. Statistical Analysis


For the set of expectations and perceptions, n  ∈  N = 70 (Table 10), so that the parameter of binomial distribution for n  ∈  [1, 5] can fully substitute mathematical expectation.



The mean value of the binomial distribution parameter for expectations was pE = 0.8307, and the mean value of the binomial distribution parameter for perceptions was pp = 0.8477. Between these values, there was a high significant correlation of mean values of p = 0.9303.



Although the distributions of expectations and perceptions are the same and in most cases, they have nonparametric correlation (not in one case out of 25, E15/P15), it should be noticed that the coefficients of liner correlations are, on average, small and of a normal distribution N (0.2562; 0.0233), with the significance threshold of p = 0.5708. This means that there is a large fluctuation between expectations and perceptions, i.e., there is a large number of respondents who had high expectations, but were disappointed with perceptions and vice versa.



The ANOVA test significantly confirmed that there are 17 out of 25 such cases. The Duncan test of post-hoc ANOVA was used to determine the mean values of perceptions for the factor of expectation estimates for all variables, where the variance analysis showed significant differences.



In Table 11, the values of the mean estimates for perceptions for given estimates of expectation where the ANOVA analysis has identified significant differences are given.



Based on the established mean values of binomial distribution parameters for expectations, pE = 0.8307 and pP = 0.8477 and for N = 70, we can estimate the mean number of respondents who, according to binomial distribution, assigned the ratings n  ∈  [1, 5]. The expected average number of respondents who selected one of the ratings for expectations and perceptions is given in Table 12.



Further as follows:



The respondents with the expected rating, E(n) = 1, provided an average perception estimate of 2.0916, so we can conclude that the increase in the values of estimates was not significant, with p = 0.1616 (the minimum number of respondents adopted for one side test difference between two means was two for expectations and perceptions).



Respondents with the expected rating, E(n) = 2, provided an average perception estimate of 4.2329, so we can conclude that the increase in values of estimates was significant, with p = 0.0176 (the minimum number of respondents adopted for two side test differences between two means was two for expectations and perceptions). Respondents with the expected rating, E(n) = 3, provided an average perception estimate of 3.7761, so we can conclude that the increase in values of estimates was significant, with p = 0.0002 (the number of respondents adopted for two side test differences between two means was eight for expectations and seven for perceptions). Respondents with the excepted rating, E(n) = 4, provided an average perception estimate of 4.0590, so we can conclude that the increase in values of estimates was not significant with p = 0.0970 (the number of respondents adopted for two side test differences between two means was 27 for expectations and 26 for perceptions).



Respondents with the expected rating, E(n) = 5, provided an average perception estimate of 4.4621, so we can conclude that the decrease in values of estimates was significant, with p = 0.0000 (the number of respondents adopted for one side test difference between two means was 33 for expectations and 36 for perceptions)



To conclude:



Respondents who had low expectations of 2 or 3 significantly identified a perception increase to 4.0590 or 3.7761, respectively, but respondents with high expectations of 5, significantly reduced their perceptions to 4.4621.



Respondents who had expectations of 4 significantly maintained the same level of 4.0590. Considering the above, there is a stable rating of 4 for expectations, which can be adopted as the company’s final assessment.



Regarding the system of expectation and perception assessment:




	−

	
There were no significant quantitative differences between expectations and perceptions. Most of the estimates were significantly binomially distributed with approximately the same parameter, as confirmed by the Signum test in 24 out of 25 estimates;




	−

	
there were significant qualitative differences in assessing the expectations and perceptions contained in the fluctuation according to a stable rating of “4”. These differences are in favor of the objectivity of respondents and the concept of assessment, the correctness of the questions asked, etc., and realistically assess the company with ratings of 4.









The impact of expectations (E) as a factor on reliability, assurance, tangibles, empathy, and responsiveness is given in the Table 13. The variance analysis identified one significant case of the impact of expectations on reliability (E03), four on empathy (E05, E08, E13, E15, and E18), and two on responsiveness (E03 and E20). The expectations of assurance and tangibles had no impact.



Duncan’s test of post-hoc ANOVA revealed the values that led to the emphasis of factors as follows (Table 14):




	−

	
Expectation E03 with a rating of “3” was significantly the lowest mean value for reliability, “15.000”;




	−

	
expectation E03 with a rating of “3” was significantly the highest mean value for responsiveness, “33.333”;




	−

	
expectation E05 with a rating of “4” was significantly the lowest mean value for empathy, “6.500”;




	−

	
expectation E08 with a rating of “3” was significantly the lowest mean value for empathy, “3.750”;




	−

	
Expectation E13 with a rating of “2” had significantly the highest mean value for Empathy of “30.000”;




	−

	
expectation E15 with a rating of “2” was significantly the highest mean value of empathy, “20.000”;




	−

	
expectation E18 with a rating of “3” and “4” was significantly the lowest mean value for empathy, “9.545” and “7.954”. There were no significant differences between these values; and




	−

	
expectation E20 with a rating of “3” was significantly the highest mean value for responsiveness, “35.445”.









For a significant influence of expectations, it is necessary to have at least three significant differences (p(2) = 0.0745 > 0.05, no significant influence, p(3) = 0.0370 < 0.05 influence was significant) for one of the dimensions (reliability, assurance, tangibles, empathy, and responsiveness). With the significance threshold of p(5) = 0.0092, we confirm the significant influence of expectations on empathy.



The impact of perceptions (P) as a factor on reliability, assurance, tangibles, empathy, and responsiveness is given in Table 15. The variance analysis determined one significant case of the impact of expectation on assurance (P18), two on tangibles (P09, P21), and three on empathy (P08, P10, and P23). Perceptions had no influence on reliability and responsiveness.



Duncan’s test of post-hoc ANOVA revealed the values that led to the emphasis of factors as follows (Table 16):




	−

	
Perception P08 with a rating of “2” was significantly the lowest mean value for empathy, “2.000”;




	−

	
perception P09 with a rating of “2” was significantly the lowest mean value for tangibles, “2.500”;




	−

	
perception P10 with a rating of “2” was significantly the lowest mean value for empathy, “0.714”;




	−

	
perception P18 with a rating of “3” was significantly the highest mean value for assurance, “52.500”;




	−

	
perception P21 with a rating of “2” was significantly the lowest mean value for tangibles, “0.000”; and




	−

	
perception P23 with a rating of “2” was significantly the lowest mean value for empathy, “3.000”.









Regarding expectations, for a significant influence of perceptions, it is necessary to have at least three significant differences for one of the dimensions (reliability, assurance, tangibles, empathy, and responsiveness), which was only recorded for empathy. With the significance threshold, p(3) = 0.0370, we confirm the significant influence of perceptions on empathy.



A particularly specific case is the empathy function as a variable depending on expectation E08 and perception P08, which at the same time, had a significant impact on empathy. From the graph, it is evident that respondents who had low expectations (1 or 2) and identified great perceptions (4 or 5) had excessively high empathy (15 to 20), which was likely to be generated as a reactive compensation to the determined difference between perceptions and expectations (Figure 7).



Here, it is necessary to recall that a significant difference between expectation E08 and perception P08 was determined in the distribution changes, and it is also necessary to notice that the difference of binomial parameters (which is analogous to mathematical expectation) had the largest increase (+0.0629), particularly in the difference between the binomial parameters for P08 and E08.



Between the impact of expectations on reliability (1 of 25) and the impact of perceptions on reliability (0 of 25), there was no significant difference, p = 0.3145 > 0.05.



Between the impact of expectations on assurance (0 of 25) and the impact of perceptions on assurance (1 of 25), there was no significant difference, p = 0.3145 > 0.05.



Between the impact of expectations on tangibles (0 of 25) and the impact of perceptions on tangibles (2 of 25), there was no significant difference, p = 0.1525 > 0.05.



Between the impact of expectations on empathy (5 of 25) and the impact of perceptions on empathy (3 of 25), there was no significant difference, p = 0.5755 > 0.05 (expectations and perceptions had a significant impact on empathy, but there were no differences between their significant impacts).



Between the impact of expectations on responsiveness (2 of 25) and the impact of perceptions on responsiveness (0 of 25), there was no significant difference p = 0.1525 > 0.05.



The others (R, A, T, R) had no significant impact, and there was no significant difference between them, too.





6. Conclusions


By applying appropriate scientific tools and techniques, it is possible to make improvements from a professional aspect in different areas, one of which is certainly quality management. In this paper, therefore, a new Delphi-FUCOM-SERVQUAL methodology was developed to improve the process of service quality measurement. The company where the case study was conducted provides express post services, so it can be said that this paper has a twofold contribution. The first contribution relates to a scientific aspect that implies the development of an integrated methodology to improve a quality measurement process that can be applied without any restrictions in various areas. The advantages of the developed methodology are reflected in the fact that it enables precision treatment of input and output parameters and provides results that are more objective. In addition, from a professional aspect of the study, it is possible to determine the quality and efficiency of the company based on the satisfaction of its customers, but it also enables further application and re-application of this methodology. This methodology can be very helpful for strategic management of the company to improve their efficiency. Considering all the relevant factors, it is possible to conclude that this paper contributes to the overall literature, enriching it in a certain way, as it provides future researchers with a new methodology that more precisely treats input parameters and achieves better results than traditional quality measurement methods.



All contributions and conclusions were confirmed throughout a comprehensive and detailed statistical analysis in which even the regularity of interaction between certain questions was established. The Cronbach alpha coefficient showed the reliability of the formed questionnaire, while ANOVA showed that there was a large fluctuation between expectations and perceptions, i.e., there was a large number of respondents who had high expectations and were disappointed with perceptions, and vice versa. Considering it at the general level, the research conducted on the system of estimating expectations and perceptions shows that: There were no significant quantitative differences between expectations and perceptions, which means that the hypothesis set in the paper was confirmed. Most of the estimates were significantly binomially distributed with approximately the same parameter, as confirmed by the Signum test in 24 out of 25 estimates. From the aspect of qualitative differences, there was significance in assessing expectations and perceptions, which was contained in the fluctuation towards a stable rating of “4”. These differences support the objectivity of the respondents and the concept of assessment, the correctness of the questions asked, etc., and realistically evaluate the company with a rating of 4. Future research related to this paper may imply the improvement of the proposed methodology by defining a universal linguistics scale for expressing customer satisfaction. In addition, depending on specific cases, it is possible to modify the structure of dimensions within the SQ questionnaire.
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Figure 1. New methodology for improving service quality measurement. 
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Figure 2. Graph of customers’ responses regarding the dimension of reliability (left-expectations and right-perceptions). 
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Figure 3. Graph of customers’ responses regarding the dimension of assurance (left-expectations and right-perceptions). 
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Figure 4. Graph of customers’ responses regarding the dimension of tangibles (left-expectations and right-perceptions). 
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Figure 5. Graph of customers’ responses regarding the dimension of empathy (left-expectations and right-perceptions). 
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Figure 6. Graph of customers’ responses regarding the dimension of responsiveness (left-expectations and right-perceptions). 






Figure 6. Graph of customers’ responses regarding the dimension of responsiveness (left-expectations and right-perceptions).



[image: Symmetry 10 00757 g006]







[image: Symmetry 10 00757 g007 550] 





Figure 7. Empathy function as a variable depending on expectation E08 and perception P08. 
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Table 1. A questionnaire form from the aspect of customer expectations.






Table 1. A questionnaire form from the aspect of customer expectations.





	Order No.
	Questions





	1.
	The company will provide a service at the expected time.



	2.
	Employees in the company will show interest in customers’ problems.



	3.
	The company will provide a service as promised.



	4.
	Delivery of the shipment will be carried out on the first attempt.



	5.
	The company will reliably carry out delivery of large value shipment.



	6.
	The company will deliver the shipment at the expected time for long distance.



	7.
	Employees’ conduct will create trust of customers.



	8.
	Customers will be safe while using services.



	9.
	Senders/receivers will be informed if the service is not possible.



	10.
	Couriers will pick up and/or deliver the shipment at the expected time.



	11.
	The cost of the service will be acceptable.



	12.
	Couriers in the company will be kind.



	13.
	Company’s delivery vehicles will be visually appealing.



	14.
	Packaging of delivered shipment will be clean and neat.



	15.
	Employees in the company will look neat.



	16.
	Delivery vehicles will be modern and will have all necessary equipment.



	17.
	Individual attention will be given to the customer.



	18.
	Customers will feel comfortable in contact with employees.



	19.
	Employees in the company will show understanding.



	20.
	The company will recognize the needs of customers.



	21.
	The working hours of the company will be appropriate and acceptable to customers.



	22.
	Employees in the company will be willing and able to help.



	23.
	Customers will obtain right answers to their questions.



	24.
	Employees at the Call Center will provide all necessary information to customers.



	25.
	Upon request, customers will respond quickly and reliably.
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Table 2. The ranks of dimensions by applying the Delphi method.
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	Dimension
	Rank





	Reliability
	1



	Assurance
	2



	Tangibles
	4



	Empathy
	5



	Responsiveness
	3










[image: Table] 





Table 3. Percentage values of five dimensions by 70 respondents.
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Main Indicators

	
Reliability

	
Assurance

	
Tangibles

	
Empathy

	
Responsiveness

	
∑






	
Respondent 1

	
25

	
20

	
15

	
15

	
25

	
100




	
Respondent 2

	
30

	
30

	
10

	
10

	
20

	
100




	
Respondent 3

	
25

	
15

	
15

	
20

	
25

	
100




	
Respondent 4

	
50

	
30

	
5

	
5

	
10

	
100




	
Respondent 5

	
25

	
25

	
15

	
15

	
20

	
100




	
Respondent 6

	
25

	
25

	
25

	
15

	
10

	
100




	
Respondent 7

	
40

	
30

	
5

	
5

	
20

	
100




	
Respondent 8

	
20

	
20

	
20

	
20

	
20

	
100




	
Respondent 9

	
20

	
20

	
20

	
20

	
20

	
100




	
Respondent 10

	
20

	
20

	
20

	
20

	
20

	
100




	
Respondent 11

	
25

	
20

	
20

	
15

	
20

	
100




	
...




	
Respondent 67

	
80

	
10

	
0

	
0

	
10

	
100




	
Respondent 68

	
20

	
50

	
0

	
0

	
30

	
100




	
Respondent 69

	
20

	
20

	
20

	
0

	
40

	
100




	
Respondent 70

	
25

	
20

	
5

	
30

	
20

	
100




	
SUM

	
1860

	
1840

	
895

	
775

	
1630

	
7000




	
wj

	
0.2657

	
0.2629

	
0.1279

	
0.1107

	
0.2329

	
1




	
Rank

	
1

	
2

	
3

	
4

	
5
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Table 4. Priorities of dimensions.






Table 4. Priorities of dimensions.





	Dimension
	D1
	D2
	D5
	D3
	D4





	    ϖ   C  j ( k )       
	1
	1.2
	1.5
	2.7
	3.2
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Table 5. Priorities of dimensions by five experts and obtained weights of dimensions.
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E1




	
Dimension

	
D1

	
D2

	
D5

	
D3

	
D4

	
DFC




	
    ϖ   C  j ( k )       

	
1

	
1.2

	
1.5

	
2.7

	
3.2

	




	
Weights

	
0.315

	
0.263

	
0.210

	
0.113

	
0.099

	
0.000




	
E2




	
Dimension

	
D1

	
D2

	
D5

	
D3

	
D4

	
DFC




	
    ϖ   C  j ( k )       

	
1

	
1.3

	
1.5

	
2.7

	
3.2

	




	
Weights

	
0.337

	
0.260

	
0.178

	
0.116

	
0.109

	
0.000




	
E3




	
Dimension

	
D1

	
D2

	
D5

	
D3

	
D4

	
DFC




	
    ϖ   C  j ( k )       

	
1

	
1.05

	
1.15

	
1.8

	
2.2

	




	
Weights

	
0.261

	
0.248

	
0.227

	
0.145

	
0.119

	
0.000




	
E4




	
Dimension

	
D1

	
D2

	
D5

	
D3

	
D4

	
DFC




	
    ϖ   C  j ( k )       

	
1

	
1

	
1.2

	
1.9

	
2.6

	




	
Weights

	
0.267

	
0.267

	
0.222

	
0.141

	
0.103

	
0.000




	
E5




	
Dimension

	
D1

	
D2

	
D5

	
D3

	
D4

	
DFC




	
    ϖ   C  j ( k )       

	
1

	
1.1

	
1.4

	
2

	
2.4

	




	
Weights

	
0.282

	
0.257

	
0.202

	
0.141

	
0.118

	
0.000
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Table 6. The results of dimensions with customer expectations.
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	Dimension
	AV
	SD
	Wj
	Cronbach Alpha Coefficient





	Reliability
	4.029
	1.010
	0.291
	0.918



	Assurance
	4.100
	1.022
	0.259
	0.891



	Tangibles
	4.150
	0.924
	0.130
	0.845



	Empathy
	4.260
	0.829
	0.109
	0.851



	Responsiveness
	4.282
	0.831
	0.207
	0.875



	SERVQUAL (1)
	4.164
	0.923
	1
	0.876
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Table 7. The results of dimensions regarding customer perceptions.
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	Dimension
	AV
	SD
	Wj
	Cronbach Alpha Coefficient





	Reliability
	4.176
	0.995
	0.291
	0.947



	Assurance
	4.196
	1.006
	0.259
	0.889



	Tangibles
	4.200
	1.040
	0.130
	0.824



	Empathy
	4.360
	0.844
	0.109
	0.891



	Responsiveness
	4.282
	0.944
	0.207
	0.894



	SERVQUAL (2)
	4.243
	0.966
	1
	0.889
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Table 8. Research results.






Table 8. Research results.





	
Delphi-FUCOM-SERVQUAL






	
Dimensions

	
PER

	
EXP

	
Gap




	
Reliability

	
1.172

	
1.215

	
0.043




	
Assurance

	
1.062

	
1.087

	
0.025




	
Tangibles

	
0.540

	
0.546

	
0.006




	
Empathy

	
0.464

	
0.475

	
0.011




	
Responsiveness

	
0.886

	
0.886

	
0.000




	
Total

	
0.017
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Table 9. Statements for the dimension of responsiveness in terms of customer perceptions.
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	Responsiveness





	22. Employees in the company are willing and able to help.



	23. Customers obtained right answers to their questions.



	24. Employees at the Call Center provided all necessary information to the customers.



	25. Customer requests are responded quickly and reliably.
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Table 10. Verification of distribution for the set of expectations and perceptions.
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Expectations

	
Perceptions

	
Signum Test

	
Correlation Coefficient

	
ANOVA




	

	
Binomial Distribution Parameter

	
Verification by χ2 Test

	

	
Binomial Distribution Parameter

	
Verification by χ2 Test






	
E01

	
0.8057

	
0.0184

	
P01

	
08457

	
0.2460

	
0.6264

	
+0.0920

	
0.5038




	
E02

	
0.8285

	
0.3297

	
P02

	
0.8457

	
0.3392

	
0.3613

	
+0.1183

	
0.4417




	
E03

	
0.8085

	
0.0177

	
P03

	
0.8542

	
0.4359

	
0.4291

	
+0.1176

	
0.6555




	
E04

	
0.7942

	
0.3839

	
P04

	
0.8085

	
0.2737

	
0.6434

	
−0.1183

	
0.6561




	
E05

	
0.8114

	
0.0331

	
P05

	
0.8228

	
0.0783

	
1.0000

	
+0.2656

	
0.0168




	
E06

	
0.7857

	
0.0068

	
P06

	
0.8343

	
0.3552

	
0.2683

	
+0.1855

	
0.1438




	
E07

	
0.8314

	
0.5879

	
P07

	
0.8285

	
0.2804

	
0.8596

	
+0.1340

	
0.0764




	
E08

	
0.7856

	
0.3754

	
P08

	
0.8485

	
0.3036

	
0.7277

	
+0.3101

	
0.0131




	
E09

	
0.8171

	
0.3079

	
P09

	
0.8343

	
0.2301

	
0.6170

	
+0.3256

	
0.0061




	
E10

	
0.8085

	
0.0780

	
P10

	
0.8457

	
0.0793

	
0.4291

	
+0.0804

	
0.4144




	
E11

	
0.7826

	
0.0359

	
P11

	
0.6971

	
0.0000

	
0.0743

	
+0.5181

	
0.0000




	
E12

	
0.8400

	
0.5127

	
P12

	
0.8714

	
0.4980

	
0.1762

	
+0.4371

	
0.0001




	
E13

	
0.8514

	
0.1261

	
P13

	
0.8742

	
0.3553

	
0.1762

	
+0.4264

	
0.0000




	
E14

	
0.8342

	
03614

	
P14

	
0.8485

	
0.4148

	
0.5107

	
+0.3628

	
0.0003




	
E15

	
0.8342

	
0,3381

	
P15

	
0.8771

	
0.5093

	
0.0311

	
+0.4857

	
0.0001




	
E16

	
0.8371

	
0.2123

	
P16

	
0.8714

	
0.4989

	
0.3239

	
+0.2936

	
0.0105




	
E17

	
0.8342

	
0.6026

	
P17

	
0.8485

	
0.2523

	
0.7353

	
+0.1732

	
0.1517




	
E18

	
0.8485

	
0.1715

	
P18

	
0.8685

	
0.2670

	
0.1884

	
+0.1809

	
0.0311




	
E19

	
0.8628

	
0.7082

	
P19

	
0.8771

	
0.6105

	
0.2299

	
+0.1327

	
0.0129




	
E20

	
0.8400

	
0.4780

	
P20

	
0.8685

	
0.1061

	
0.2962

	
+0.2851

	
0.0055




	
E21

	
0.9028

	
0.4991

	
P21

	
0.8971

	
0.6446

	
0.8598

	
+0.4327

	
0.0000




	
E22

	
0.8628

	
0.4420

	
P22

	
0.8742

	
0.0515

	
0.8638

	
+0.1411

	
0.4380




	
E23

	
0.8742

	
0.6696

	
P23

	
0.8428

	
0.2887

	
0.4576

	
+0.3871

	
0.0005




	
E24

	
0.8628

	
0.6829

	
P24

	
0.8485

	
0.0045

	
0.7277

	
+0.2907

	
0.0172




	
E25

	
0.8257

	
0.7607

	
P25

	
0.8600

	
0.0942

	
0.0909

	
+0.3487

	
0.0053
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Table 11. The values of mean estimates for perceptions for given estimates of expectations where the ANOVA analysis has identified significant differences.
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	Score for P(n)
	Rating 1
	Rating 2
	Rating 3
	Rating 4
	Rating 5





	Score P05
	2.0000
	4.1667
	4.0000
	3.8182
	4.3333



	Score P07
	5.0000
	4.5000
	3.6000
	3.9583
	4.4194



	Score P08
	1.0000
	3.8000
	4.0000
	4.0000
	4.3428



	Score P09
	2.0000
	4.2500
	4.0000
	4.0385
	4.3030



	Score P11
	2.8750
	3.6428
	2.8571
	4.1111
	4.6087



	Score P12
	1.0000
	3.6667
	4.2500
	3.9583
	4.4737



	Score P13
	1.0000
	4.0000
	4.0000
	4.1364
	4.4615



	Score P14
	1.5000
	4.6667
	3.8000
	4.0385
	4.4414



	Score P15
	2.0000
	4.0000
	3.6000
	3.8696
	4.4872



	Score P16
	1.0000
	4.0000
	4.2500
	4.0741
	4.3611



	Score P18
	3.0000
	4.7500
	3.7500
	3.9091
	4.4615



	Score P19
	-
	4.7500
	3.3333
	4.1200
	4.4737



	Score P20
	-
	4.5000
	3.0000
	4.0625
	4.4688



	Score P21
	1.0000
	5.0000
	3.6667
	4.5217
	4.6429



	Score P23
	4.0000
	3.6000
	4.5000
	4.0000
	4.7353



	Score P24
	2.0000
	4.3333
	3.9167
	4.4375
	4.4474



	Score P25
	2.0000
	4.3333
	3.5000
	3.9500
	4.3947



	Mean value
	2.0916
	4.2329
	3.7661
	4.0590
	4.4621



	Std. deviation
	1.1919
	0.4256
	0.4320
	0.1814
	0.1127
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Table 12. Calculation of the average number of respondents based on the binomial distribution parameters, pE and pP, the number of respondents, N = 70, and ratings, n  ∈  [1, 5].






Table 12. Calculation of the average number of respondents based on the binomial distribution parameters, pE and pP, the number of respondents, N = 70, and ratings, n  ∈  [1, 5].














	
	Rating 1
	Rating 2
	Rating 3
	Rating 4
	Rating 5
	Σ





	Expectations E
	0.0574
	1.1269
	8.2996
	27.1676
	33.3484
	70



	Perceptions P
	0.0376
	0.8381
	6.9988
	25.9748
	36.1506
	70
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Table 13. The variance analysis of influencing factors of expectations on reliability, assurance, tangibles, empathy, and responsiveness.
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	Reliability
	Assurance
	Tangibles
	Empathy
	Responsiveness





	E01
	0.2333
	0.3283
	0.9282
	0.1498
	0.8148



	E02
	0.7551
	0.4521
	0.2927
	0.0902
	0.2.855



	E03
	0.0298
	0.9813
	0.7376
	0.7055
	0.0342



	E04
	0.9925
	0.8959
	0.8593
	0.4429
	0.7441



	E05
	0.2810
	0.6594
	0.1281
	0.0254
	0.4000



	E06
	0.1904
	0.5799
	0.7243
	0.1564
	0.9151



	E07
	0.8086
	0.2367
	0.4655
	0.2065
	0.7040



	E08
	0.6519
	0.7103
	0.6425
	0.0136
	0.8606



	E09
	0.4248
	0.5802
	0.6967
	0.8821
	0.3657



	E10
	0.5789
	0.9385
	0.5314
	0.5716
	0.4891



	E11
	0.4554
	0.7911
	0.2901
	0.1673
	0.7318



	E12
	0.6603
	0.9752
	0.4280
	0.4646
	0.7597



	E13
	0.5509
	0.1355
	0.2993
	0.0195
	0.8361



	E14
	0.9289
	0.4619
	0.9377
	0.9059
	0.2006



	E15
	0.4364
	0.1113
	0.1549
	0.0008
	0.8963



	E16
	0.4509
	0.3688
	0.9011
	0.5942
	0.2297



	E17
	0.2614
	0.9714
	0.4900
	0.6001
	0.4829



	E18
	0.3586
	0.4111
	0.5082
	0.0327
	0.4736



	E19
	0.7623
	0.1867
	0.6461
	0.5103
	0.1482



	E20
	0.2489
	0.3789
	0.2294
	0.1240
	0.0114



	E21
	0.4091
	0.9642
	0.1852
	0.4320
	0.7649



	E22
	0.8918
	0.3974
	0.1006
	0.0827
	0.3012



	E23
	0.8118
	0.1397
	0.5539
	0.1420
	0.2649



	E24
	0.3725
	0.3800
	0.8176
	0.9727
	0.0757



	E25
	0.8864
	0.5691
	0.9378
	0.9155
	0.6695
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Table 14. Calculation of the attribute mean values for a given rating of significant expectation influence.






Table 14. Calculation of the attribute mean values for a given rating of significant expectation influence.














	
	
	1
	2
	3
	4
	5





	E03
	Reliability
	-
	30.625
	15.000
	26.597
	30.000



	E03
	Responsiveness
	-
	18.125
	33.333
	23.421
	20.645



	E05
	Empathy
	-
	11.250
	13.636
	6.500
	13.065



	E08
	Empathy
	15.000
	16.250
	3.750
	9.423
	15.500



	E13
	Empathy
	10.000
	30.000
	14.167
	8.333
	12.931



	E15
	Empathy
	-
	20.000
	8.500
	7.812
	15.358



	E18
	Empathy
	-
	20.000
	9.545
	7.954
	12.794



	E20
	Responsiveness
	-
	15.000
	35.445
	20.800
	21.774
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Table 15. The influence of perceptions (P) on dimensions using ANOVA.






Table 15. The influence of perceptions (P) on dimensions using ANOVA.













	
	Reliability
	Assurance
	Tangibles
	Empathy
	Responsiveness





	P01
	0.6222
	0.8900
	0.9662
	0.1628
	0.5745



	P02
	0.7485
	0.8557
	0.2543
	0.0965
	0.3145



	P03
	0.2446
	0.6583
	0.2228
	0.1344
	0.2166



	P04
	0.6516
	0.9724
	0.8606
	0.1406
	0.3944



	P05
	0.9525
	0.2886
	0.7884
	0.1146
	0.7364



	P06
	0.1071
	0.7545
	0.2750
	0.1366
	0.5060



	P07
	0.6714
	0.2601
	0.2585
	0.0611
	0.9407



	P08
	0.3100
	0.2353
	0.3748
	0.0495
	0.5877



	P09
	0.7329
	0.2739
	0.0449
	0.0681
	0.7172



	P10
	0.1876
	0.5262
	0.1879
	0.0037
	0.3463



	P11
	0.9835
	0.5157
	0.7200
	0.5412
	0.4980



	P12
	0.4387
	0.7817
	0.2365
	0.1570
	0.9112



	P13
	0.3607
	0.4781
	0.1240
	0.1666
	0.2573



	P14
	0.1763
	0.6297
	0.0715
	0.1430
	0.8599



	P15
	0.2135
	0.3281
	0.2578
	0.0605
	0.3694



	P16
	0.9670
	0.5075
	0.8083
	0.9810
	0.4574



	P17
	0.7442
	0.3776
	0.5458
	0.2159
	0.3887



	P18
	0.7128
	0.0117
	0.2318
	0.1094
	0.4439



	P19
	0.2658
	0.6042
	0.2876
	0.2885
	0.8120



	P20
	0.9867
	0.0873
	0.4312
	0.0697
	0.5619



	P21
	0.5551
	0.7017
	0.0404
	0.4582
	0.8648



	P22
	0.5802
	0.6291
	0.3115
	0.1567
	0.5822



	P23
	0.0832
	0.4412
	0.0810
	0.0074
	0.2661



	P24
	0.5726
	0.6054
	0.7890
	0.1816
	0.5781



	P25
	0.3734
	0.8136
	0.8965
	0.0647
	0.6609
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Table 16. Calculation of the attribute mean values for given ratings of significant perception influence.
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	1
	2
	3
	4
	5





	P08
	Empathy
	10.000
	2.000
	6.000
	12.083
	12.429



	P09
	Tangibles
	13.333
	2.500
	18.750
	14.615
	11.818



	P10
	Empathy
	10.000
	0.714
	10.000
	10.476
	13.514



	P18
	Assurance
	25.000
	35.000
	52.500
	25.000
	23.426



	P21
	Tangibles
	10.000
	0.000
	23.333
	10.217
	13.810



	P23
	Empathy
	20.000
	3.000
	9.166
	8.541
	14.118
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