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Abstract 
In this paper, we utilized Fuzzy Analytic Hierarchy Process (FAHP) combined 
with Quality Function Deployment (QFD) to identify the best management 
alternative among possible choices to maximize employees’ performance. 
Today’s highly competitive business environment necessitates the use of an 
advanced model to evaluate employees’ performance and improve them. 
Sophisticated forms of assessments are required to succeed in this challenging 
global market, which human performance plays a critical role. In this study, 
combined FAHP-QFD model is introduced to analyze a multi-criteria decision 
making problem of management style selection and employee evaluation. In the 
proposed model, decision makers select the best possible alternative with high 
level of clarity, through comparing multiple pair-wise comparisons and also 
utilizing both expert opinion and voice of employees. 

 
Key words: Fuzzy Analytic 
Hierarchy Process (FAHP), 
Quality Function Deployment 
(QFD), Management 
Alternatives, Employee 
Performance 
 

Available online 
www.bmdynamics.com 

ISSN: 2047-7031 

 

INTRODUCTION 

Employee performance evaluation is a method that is used to measure and track the outcome of 
employees’ activities in a work environment. It helps managers to assess whether employees meet the 
expectations. Efficient human resource management is a basic element of an effectively managed 
company in the era of knowledge-based economy. Human resources are considered one of the most 
important capital of organizations. No matter how well other resources are managed, human resource 
management is the one that makes or breaks the success of organizations. In today’s global market, 
organizations try to find ways to reduce expenses, therefore the need to establish a systematic way to 
achieve the best management style increases. In our modern economy, relying on regular employee 
evaluation, employee effectiveness, and efficiency measures is not enough. 
This study focuses on selecting the best management style, improving employees’ performance, and 
including the voice of employees on this multi-criteria decision making process. We utilize Fuzzy 
Analytic Hierarchy Process (FAHP) combined with Quality Function Deployment (QFD) technique to 
develop the model. The general factors that impact the performance of the employees are divided into 
three main criteria of Conditional, Managerial, and Individual. The Conditional criterion consists of 2 sub-
criteria of Physical and Organizational. The Managerial criterion consists of 3 sub-criteria of Leadership, 
Participation, and Culture. Lastly, the Individual criterion has 2 sub-criteria of Capability, and Attitude 
(Fig. 1). 
These alternatives evaluate the organization strategic plans and demonstrate how they can be 

implemented to maximize employees’ performance.  Management by Instructions, focuses on sets of 

rules that employees must meet as the minimum limit of performance. Management by Objective, clearly 

demonstrates the objective and outcome of the projects to the employees, so they have a general 

knowledge of what needs to be achieved. Management by Values, leads employees towards the ultimate 

goal of the organization in a collaborative manner so employees are treated as a part of decision making 

body and produce high quality efforts. In this study, we utilize Fuzzy AHP and QFD method to evaluate 

the relative importance of each criterion in the context of our goal that is improving employee 

performance.  

                                                           
1 California State University, Northridge, CA 
2 California State University, Dominguez Hills, CA 
E-mail: hamid@csudh.edu  
3 California State University, Northridge, CA 

http://www.bmdynamics.com/
mailto:hamid@csudh.edu


                Business Management Dynamics  

Vol.5, No.8, Feb 2016, pp.39-52 

   

©Society for Business and Management Dynamics 

 

Fig. 1 Employee performance hierarchy 

The previous researches and applications of FAHP are presented in the next section. A brief introduction 
of FAHP technique, QFD approach, and the developed combination model are presented in sections 3, 4 
and 5 accordingly.  In section 6, a case study is introduced and the developed model applied on the case 
study. Finally, the conclusion and summary of the paper are outlined in section 7. 

 
LITERATURE REVIEW 

The question of “What is the best management style to maximize employees’ performance?” can be 
formulated as a multi-criteria decision making problem. One of the solution approaches that has been 
appealing to researches is the use of Analytical Hierarchy Process (AHP). In this method, the developed 
solution ensures that the employees’ performance is met to the organization satisfaction. Esra Albaryak 
outlines an AHP method to improve human performance with a detailed case study [7].  
Fuzzy AHP is a relatively new multi-criteria assessment method developed from Saaty’s AHP method 
[13]. Saaty developed Analytic Hierarchy Process (AHP) in 1986 [19]. This method is used to produce 
exact or approximate weight values based on detailed matrices and mathematical equations associated 
with eigenvectors [9]. Generally, AHP method compares several alternatives with respect to a criterion 
and associated sub-criteria and repeats this procedure for all other criteria using absolute numbers [17].  
AHP approximates qualitative attributes with logical ratio scales that can be combined in a linear 
additive weight for each alternative and hence help the decision maker in comparing the weights and 
making a decision [9]. Although AHP method is widely used by decision makers, using fuzzy numbers 
instead of absolute numbers has an added benefit of controlling uncertainty in the problem. Absolute 
numbers in AHP method may limit the interpretation of the results and create imprecision and 
vagueness [ 2 ] . Fuzzy numbers are used to deal with uncertainty. FAHP method helps the decision 
maker to have a more comprehensive understanding of the final significance of the factors and the level of 
uncertainty [14]. 
In this study, we included the voice of customer and employee into the model to provide more reliable 
outcome. Although experts who assign the weights in FAHP are fairly experienced dealing with 
customers, “the voice of customers” should be also included in decision making procedure. To meet this 
requirement, Quality Function Deployment (QFD) can be used and combined with the FAHP [11]. QFD 
technique translates customer wants and needs collected from the market research into quantitative 
matrices [10] [16].  

 
FUZZY-AHP METHODOLOGY 
The fuzzy AHP theory was developed by Zadeh in 1965 to deal with situations where absolute numbers 
cannot be assigned and weight values ranging from absolutely true to absolutely false. A fuzzy set is 
characterized by a membership function in which each “x” has a real number “X” in the interval [0,1] 
[18]. Fuzzy number sets are usually demonstrated by ‘~’ symbol on a letter. In a fuzzy set (n1, n2, n3), n1 is 
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the smallest possible assigned number, n2 is the most promising number, and n3 is the largest possible 
number that defines a fuzzy event. 

 
Fuzzy AHP analysis includes the following steps: 

 

1.  Calculate the value of fuzzy synthetic extent with respect to the ith number: 

    (1)  

 To calculate (1) the following steps should be followed: 
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 b. Calculate the value of  using fuzzy addition operation: 

            

   

                                                                                                                             (3) 

                          

 c.  Acquire  by inversing Eq.(3), as follows: 

                  (4) 

 By completing steps “a” through “c”, the fuzzy synthetic extent, Eq. (1) is obtained. 

2.  Assuming that M1 =  1,  1,  1, and M2 =  2,  2,  2 are two triangular fuzzy numbers, the degree of 

possibility of M1 ≥ M2 is shown by: 

 

V (M1 ≥ M2) = sup [ min( µM1(x) , µM2(x)) ]                                 (5) 

     x ≥ y 

 

Where µM(x) is a membership function of a fuzzy number M. When a pair (x,y) exists such that x ≥ y and 

µM1(x) = µM2(y)=1, then we have V( M1 ≥ M2) = 1. Furthermore, M1 and M2 are convex fuzzy numbers, 

therefore we have [3][4]: 
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V( M1 ≥ M2) = 1  iff  m1 ≥ m2, 

 

V( M2 ≥ M1) = hgt (M1 ∩ M2)=     
                                                                      (6) 

                                              = 
        

                
                                                      (7) 

Where d is the ordinate of the highest intersection point D between    
and    

 (Fig. 2), and M1 = ( 1,  1, 

 1),  M2 = ( 2,  2,  2), the ordinate of D is given by Eq. (7). 

 

  

    

 

 

  

                             

 

3. Calculate the normalized Weights for convex fuzzy numbers as follows:  

 A convex fuzzy number's possibility degree is more than k convex fuzzy numbers Mi (i = 1, 2... k) when: 

V (M ≥M1, M2,.., Mk ) =V[ (  ≥ 1)     (  ≥ 2)    ... (  ≥   )]                     (8) 

= min V(  ≥ i),   =1, 2,..,                               
 

           Assume d'(  ) = min  (S   ≥   )       =1,2,…,  ; ≠                                                      (9) 

 where Ai (i=1,2,…,n) are n elements. Then the weight vector is given by                                                    

W' = (d'(A1), d'(A2),…,d'(An))T.              (10) 

Finally, the weight vector is normalized as follows to obtain "W" a non-fuzzy number.           

  W = (d ( 1), d ( 2),…, d (  ))                            (11) 

 
QFD METHODOLOGY 

Quality Function Deployment (QFD) is defined by Ford Company QFD Executive Board in 1987 as “A 
system for translating customer requirements into appropriate company requirements at each stage (of 
the product development cycle) from research and product development to engineering and 
manufacturing to marketing/sales and distribution”. QFD was developed in Japan by Yoji Akao in 1966 
and was introduced in the US in 1994 [15]. Quality Function Deployment simply is a structured 
approach of product planning and development to clearly specify the customer needs. QFD also 

Fig. 2 Intersections between m1 and m2 [12] 
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evaluates the impact of each proposed changes on the final product, hence it is one of the best tools to 
incorporate customers’ opinions in the process of decision making. QFD can also be utilized to translate 
qualitative criteria to quantitative values [5][6].  
 
Quality Function Deployment has 3 main goals: 

1. Identify customer wants and needs whether discussed or not. 

2. Transform the needs of the customers into work related technical specifications. 

3. Construct and deliver services or products that incorporates customer needs. 
 

QFD consists of 4 phases. Each phase has a matrix that focuses on product or service requirements and 
only the important aspects deploy to the next phase: 
Phase 1, Planning: The tool to perform QFD in phase 1 is the house of quality (Fig. 3). Phase 1 is crucial 
because incorrect interpretation of data will result in an incorrect process, design, and delivery. That is 
why phase 1 shall be performed in a very precise manner to reach to a desirable level of accuracy.   

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

FIGURE 3 HOUSE OF QUALITY MATRIX COMPONENTS 

Phase 2, Design: In this phase, the technical and engineering department receives required changes on 
the services or products and starts applying and documenting the most important changes to deploy to 
the next phase. 
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Phase 3, Process: This phase is the transformation of the inputs from the customer to ideal services or 
products. In this phase, value stream mapping of the modified products or services is determined and set 
to the target values. 

Phase 4, Control: The process is monitored in this phase to make sure the production is under control. 
Skipping this phase would result in a very high-risk production line and might also result into failure. 
Therefore, this phase is decalp to keep the services or products on track. 

 
COMBINED FAHP-QFD METHODOLOGY 
Fuzzy AHP has been widely utilized in the area of Multi-Criteria Decision Making. However, combining 
it with QFD will result in a more reliable set of answers that includes Voice of the Customer. Although 
experienced team of experts may be able to predict customers’ needs and wants, however, incorporating 
customers’ opinion creates more reliable results. 
Felice and Petrillo outline three major steps in combined FAHP-QFD technique (Fig. 4). Step 1 includes 
defining team of experts, AHP pairwise comparison, customer needs, and functional characteristics. Step 
2 includes defining quantities, defining relations, and defining correlations. Step 3 includes 
benchmarking to figure out the best result [8].  
In the next section, all of the above mentioned steps are applied on an example. In this example, The 
Employee Performance Case Study, we compare 3 management styles to select the one which improves 
employees’ performance.  

 

 
    Fig. 4 Steps of FAHP-QFD approach (inspired from Felice and Petrillo, 2010) 

 
EMPLOYEE PERFORMANCE CASE STUDY 
In academic literature, researches have been always faced difficulties to quantify qualitative concepts, 
such as thoughts and feelings. In Fuzzy AHP method, those thoughts and feelings are defined as a 
specific numerical range rather than an exact whole number that can be more trustworthy and realistic in 
decision making [18]. It has been demonstrated that expressing a weight with just one crisp exact value, 
AHP approach, creates doubts for the decision makers and unable them to assign numbers with high 
certainty. Since comparison judgments are subjective and qualitative in nature, it is difficult for the 
decision makers to use AHP approach and stick with only one exact weight. 
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In this study, the first phase of analysis is to obtain the best managerial style using fuzzy AHP.  I n the 
next section, we present the application of combined FAHP-QFD method to investigate the impact of 
customers’ input on the results.  
In order to apply the FAHP, a performance hierarchy needs to be developed in a structured way that was 
outlined in Fig. 1. The first level of the performance hierarchy is the objective or main goal that is referred 
to as “Employee Performance (EP)”. The main objective is divided into three main criteria, which are 
Conditional (C), Managerial (M), and Individual (I) factors [ 7 ] . Each criterion in this level can be also 
broken down into different criteria. 
Conditional factor is broken into two categories of physical workplace (P) and organization of work (O). 
Physical workplace comfort and safety has a direct relationship to employees’ performance. A suitable 
work environment is crucial to obtain a better performance from employees, therefore it needs to have a 
weight in our main objective. Organization of work is another category of conditional factors that 
determines how an organization is able to respond to changes and it directly impacts the main objective. 
Individual factors also consist of two categories; human performance capability (Cp) and attitudes in 
human performance (At). Human performance capability is the ability of the individuals performing a job 
in an organization. Employees’ knowledge, skills, capabilities, and creativity can improve the 
organization performance substantially. Attitude is another category that must be considered as an 
important factor that influences employees’ performance. Without a positive and strong attitude, 
improvement in an organization is difficult. Employees who feel being part of the organization have 
shown higher performance. 
Managerial factors consist of three categories; leadership factor (L), company culture factor (Cc), and 
participation or involvement factor (Pa). Leadership factor is undoubtedly an important factor that 
influences employees’ performance in terms of involvement and creation of values and directions. 
Culture factor is another category of managerial hierarchy that determines how individuals act, react, 
think, and make decisions. In general, the way of getting things done in an organization is the culture of 
the company that also impacts the main objective. Participation or involvement explains how much 
employees are willing to get involved in different projects of the organization and this level of 
willingness impacts the whole performance. Employees who are willing to get involved are the greatest 
assets of the organization [7]. 
In this study, we selected three management styles that managers can choose to obtain the best 
performance of employees: Management by instruction (MBI), management by objectives (MBO), and 
management by values (MBV). Management by instructions is the traditional model that managers 
dictates the guidelines to employees and instructions build up in a top-down manner. Employees are not 
get involved in decision making process and their opinions are not valued in this approach. Management 
by objectives style provides a vivid picture and a better understanding of the organization goals. 
Management by values not only clarifies the common goals and objectives for the employees, but also 
creates an environment where everyone feels to be a part of decision-making body and responsible for 
outcomes.  
After forming the hierarchy, decision makers subjectively assign values to each priority of the 
performance measures. In Table 1, an example of the suggested variables and their corresponding fuzzy 
numbers are presented. 

 

Table 1. The standard linguistic variables with their corresponding fuzzy numbers 

Linguistic Variables Fuzzy Numbers 

Equally preferred (EP) (1,1,1) 

Weakly preferred (WP) (2/3, 1, 3/2) 

Fairly strongly preferred (FSP) (3/2, 2, 5/2) 

Very strongly preferred (VSP) (5/2, 3, 7/2) 

Absolutely preferred (AP) (7/2, 4, 9/2) 
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Pairwise comparison results of main criteria with respect to the main objective is shown in Table 2. The 
weights on this table are calculated following the FAHP steps presented in section III. Fuzzy numbers are 
provided by decision maker, for example, (2/7,1/3,2/5) on the table indicates that Managerial Criteria is 
“Very Strongly Preferred (VSP)” over Conditional Criteria. Based on the weights and decision makers’ 
ratings, Individual factors play an important role in the organization. 

 
Table 2. Fuzzy criteria comparison matrix with respect to overall goal 

Criteria C M I Weight 

C (1,1,1) (2/7,1/3,2/5) (2/9,1/4,2/7) 0.00 

M (5/2,3,7/2) (1,1,1) (1,1,1) 0.33 

I (7/2,4,9/2) (1,1,1) (1,1,1) 0.67 

 
The fuzzy matrix comparisons of sub-criteria with respect to each main criterion are presented in Tables 
3 to 13. The similar calculation was performed for each criterion, sub-criterion, and alternatives. 
Management style selection calculations were also done following the 10 steps FAHP outlined in section 
III. Two sub criteria physical (P) and organizational (O) with respect to criterion condition are evaluated 
in Table 3. The weights are 0.50 and 0.50 for each, respectively.  

 

Table 3. Fuzzy comparison matrix of sub-criteria with respect to criterion condition 

     Criteria P O Weight 

P (1,1,1) (2/3,1,3/2) 0.50 

O (2/3,1,3/2) (1,1,1) 0.50 

 

Three sub criteria leadership (L), culture (Cc), and participation (Pa) with respect to criterion Managerial 
are evaluated in Table 4. The weights are 0.36, 0.27, and 0.36, respectively. The weights are calculated 
using FAHP methodology. 
 

Table 4. Fuzzy comparison matrix of sub-criteria with respect to criterion manager 

Criteria L Cc Pa Weight 

L (1,1,1) (2/3,1,3/2) (3/2,2,5/2) 0.36 

Cc (2/3,1,3/2) (1,1,1) (2/3,1,1/2) 0.27 

Pa (2/5,1/2,2/3) (2/3,1,3/2) (1,1,1) 0.36 

 
Table 5 demonstrate the Fuzzy comparison of two sub-criteria human Performance Capability (Cp) and 
Attitude (At) with respect to Individual criterion. The weights are 1.00 and 0.00 respectively and indicates 
that human Performance Capability is a preferred characteristic in Individual performance of the analyzed 
organization.  

 
Table 5. Fuzzy comparison matrix of sub-criteria with respect to individual criterion  

Criteria Cp At Weight 

Cp (1,1,1) (2/3,1,3/2) 1.00 

At (2/3,1,3/2) (1,1,1) 0.00 

 
Each alternative is compared and evaluated in a pair-wise manner with respect to every single criteria 
and sub-criteria. Managements by Instructions, Objective, and Values are evaluated with respect to 
Physical sub-criterion in Table 6. The weights are 0.08, 0.65, and 0.27 respectively. A relatively small value 
for management by Instructions shows that there is no significant importance of this alternative with 
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respect to Physical criterion. The weights are calculated using FAHP methodology explained in section 
III. 

 
Table 6. Fuzzy comparison matrix of alternatives with respect to physical sub-criterion 

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/3,1,3/2) (2/5,1/2,2/3) 0.08 

MBO (2/3,1,3/2) (1,1,1) (5/2,3,7/2) 0.65 

MBV (3/2,2,5/2) (2/7,1/3,2/5) (1,1,1) 0.27 

 

Managements by Instructions, Objective, and Values are analyzed in respect with the sub-criterion 
Organization. The results are listed in Table 7. The weights are 0.45, 0.32, and 0.23 respectively. The 
values are calculated using FAHP methodology, explained in section III. 

 
Table 7. Fuzzy comparison matrix of alternatives with respect to organization sub-criterion 

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/3,1,3/2) (3/2,2,5/2) 0.45 

MBO (2/3,1,3/2) (1,1,1) (2/3,1,3/2) 0.32 

MBV (2/5,1/2,2/3) (2/3,1,3/2) (1,1,1) 0.23 

  
Managements by Instructions, Objective, and Values are evaluated with respect to Leadership sub-
criterion and the results are provided in Table 8. The weights are 0.00, 0.58, and 0.42, respectively. Weight 
of 0 demonstrates no level of significance of that alternative with respect to the sub-criterion. 
 

Table 8. Fuzzy comparison matrix of alternatives with respect to sub-criterion leadership 

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/7,1/3,2/5) (2/5,1/2,2/3) 0.00 

MBO (5/2,3,7/2) (1,1,1) (2/3,1,3/2) 0.58 

MBV (3/2,2,5/2) (2/3,1,3/2) (1,1,1) 0.42 

 
Managements by Instructions, Objective, and Values are evaluated with respect to Participation sub-
criterion in Table 9. The weights are 0.00, 0.00, and 1.00, respectively. Weight of 1.00 shows a very strong 
level of importance with respect to the Participation sub-criterion. 
 

Table 9. Fuzzy comparison matrix of alternatives with respect to sub-criterion participation 

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/7,1/3,2/5) (2/9,1/4,2/7) 0.00 

MBO (5/2,3,7/2) (1,1,1) (2/7,1/3,2/5) 0.00 

MBV (7/2,4,9/2) (5/2,3,7/2) (1,1,1) 1.00 

 
Managements by Instructions, Objective, and Values are evaluated with respect to Culture sub- criterion 
in Table 10. The weights are 0.00, 0.33, and 0.67, respectively. The values are calculated using FAHP 
methodology, explained in section III. 
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Table 10. Fuzzy comparison matrix of alternatives with respect to culture sub-criterion  

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/7,1/3,2/5) (2/9,1/4,2/7) 0.00 

MBO (5/2,3,7/2) (1,1,1) (1,1,1) 0.33 

MBV (7/2,4,9/2) (1,1,1) (1,1,1) 0.67 

 
Managements by Instructions, Objective, and Values are evaluated with respect to Capability sub- 
criterion in Table 11. The weights are 0.23, 0.32, and 0.45 respectively.  

 
Table 11. Fuzzy comparison matrix of alternatives with respect to capability sub-criterion 

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/3,1,3/2) (2/5,1/2,2/3) 0.23 

MBO (2/3,1,3/2) (1,1,1) (2/3,1,3/2) 0.32 

MBV (3/2,2,5/2) (2/3,1,3/2) (1,1,1) 0.45 

 
Managements by Instructions, Objective, and Values are evaluated with respect to Attitude sub- criterion 
in Table 12. The weights are 0.00, 0.42, and 0.58 respectively.  

 
Table 12. Fuzzy comparison matrix of alternatives with respect to sub-criterion attitude 

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/7,1/3,2/5) (2/9,1/4,2/7) 0.00 

MBO (5/2,3,7/2) (1,1,1) (2/3,1,3/2) 0.42 

MBV (7/2,4,9/2) (2/3,1,3/2) (1,1,1) 0.58 

 
Managements by Instructions, Objective, and Values are evaluated with respect to sub-criterion Condition 
in Table 13. The weights are 0.00, 0.42, and 0.58 respectively. 
 

Table 13. Combination matrix of priority weights with respect to sub-criteria of criterion condition 

Alternative MBI MBO MBV Weight 

MBI (1,1,1) (2/7,1/3,2/5) (2/9,1/4,2/7) 0.00 

MBO (5/2,3,7/2) (1,1,1) (2/3,1,3/2) 0.42 

MBV (7/2,4,9/2) (2/3,1,3/2) (1,1,1) 0.58 

 
Managements by Instructions, Objective, and Values are evaluated with respect to Conditional criterion’s 
sub-criteria (Work place Physics and Organization) and the results are shown on Table 14. The weights 
are 0.265, 0.485, and 0.250, respectively. With respect to sub-criteria of Conditional criterion, management 
by Objective has the largest weight.  

 
Table 14. Combination matrix of priority weights with respect to condition criterion’s sub-criteria 

Alternative P O Priority Weight 

Weight alternatives 0.5 0.5  

MBI 0.08 0.45 0.265 

MBO 0.65 0.32 0.485 

MBV 0.27 0.23 0.250 

 
Managements by Instructions, Objective, and Values are evaluated with respect to all sub- criteria of 
Manager criterion and the results are listed on Table 15. The weights are 0.000, 0.298, and 0.692, 
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respectively. With respect to Manager criterion, management by Value has the largest weight. 
 

Table 15. Combination matrix of priority weights with respect to sub-criteria of manager criterion 

Alternative L Cc Pa Priority Weight 

Weight alternatives 0.36 0.27 0.36  

MBI 0.00 0.00 0.00 0.000 
MBO 0.58 0.33 0.00 0.298 
MBV 0.42 0.67 1.00 0.692 

 

Managements by Instructions, Objective, and Values are evaluated with respect to all sub- criteria of 
Individual criterion and the results are demonstrated on Table 16. The weights are 0.226, 0.324, and 0.451, 
respectively. With respect to Individual criterion, management by Value has the highest weight.  

 
Table 16. Combination matrix of priority weights with respect to sub-criteria of individual criterion 

Alternative Cp At Priority Weight 

Weight alternatives 1.00 0.00  

MBI 0.23 0.00 0.226 

MBO 0.32 0.42 0.324 

MBV 0.45 0.58 0.451 

 
Table 17 demonstrates the overall weight of each alternative with respect to all criteria including their 
sub-criteria. Managements by Instructions, Objective, and Values are evaluated with respect to all pair 
wise comparisons from Condition, Manager, and Individual criteria. The overall weights are 0.151, 
0.315, and 0.530, respectively. Overall, management by Value has the highest weight.  

 
Table 17. Summary of priority weights with respect to overall goal 

Alternative Condition Manager Individual Priority Weight 

Weight 

alternatives 

0.00 0.33 0.67  

MBI 0.265 0.000 0.226 0.151 

MBO 0.485 0.298 0.324 0.315 

MBV 0.250 0.692 0.451 0.530 

 
CONCLUSION: 
Selection of the most effective and efficient management style is crucial for any organization that wants 
to succeed in this challenging market. A Multi-Criteria Decision Making (MCDM) analysis approach 
allows the decision maker to evaluate possible alternatives and achieve the goal by selecting the best 
alternative [1]. The solution procedure of MCDM models consist of identifying the decision criteria, 
determining the relative importance and weights of the elements, and comparing the alternatives. This 
paper demonstrates a FAHP-QFD approach to solve an MCDM problem of determining the best 
management style to optimize employees’ performance in an organization. Management styles efficiency 
are different in organizations, depending on divers set of variables including organizations’ culture, 
goals, mission, etc. The presented approach can be utilized by carefully setting up the right parameters 
and then identifying which style works the best in a particular organization. This study does not attempt 
to set performance boundaries or a unique management style that fits into any types of organization. The 
approach presented here should be incorporated in the organizational strategies for the decision makers 
to assign the appropriate weights. 
The final result of FAHP priority weights are demonstrated in Fig. 5, which are 0.151 for management by 
Instruction, 0.315 for management by Objectives, and 0.530 for management by Values.  
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Fig. 5 Final priority weight of each management style 

 
Fig. 6 demonstrates the sensitivity of each alternative with respect to the criteria. Manager criterion has 
the highest sensitivity to management by Values meaning that Managerial aspects play an important 
role in this alternative. On the other hand, Individual criterion has small sensitivity to management by 
Instructions. 

 
 

 
Fig. 6 Sensitivity of each management style alternative with respect to the criteria 

 
In addition to FAHP method, QFD outputs are also incorporated to the results by using House of Quality 
(HOQ). In this step, HOQ compares employee requirements (voices) to technical requirements. 
Combination of QFD and FAHP provides a more reliable result that takes the voice of employees into 
consideration as well. Fig. 7 demonstrates a part of HOQ comparison of employee requirements and 
technical requirements. The interrelationship of each employee and technical requirement is quantified 
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with a number. Strong interrelationship is assigned a value of 9, medium interrelationship is assigned a 
value equal to 6, weak interrelationship is assigned a value of 3, and no or minimum interrelationship is 
assigned a value of 0. The relationships are identified by collecting experts’ opinions.  The final result 
shows that the most appropriate alternative for decision maker is management by Values followed by 
management by Objectives with final weights of 0.5464 0.3281 respectively (Table 18). 
 

 
Fig. 7 part of HOQ, employee requirements vs. Technical requirements 

 
Table 19 demonstrates the final FAHP-QFD results. Managements by Instructions, Objective, and 
Values are evaluated with final values of 0.1255, 0.3281, and 0.5464, respectively. The management by 
Values has still the highest weight that increased from 0.530 to 0.5464, after combing FAHP with QFD. 
Management by Objective increased from 0.315 to 0.3281 and management by Instruction dropped 
from 0.151 to 0.1255.  Although combination with QFD changes the weights of each alternative, the 
overall result does not change in this example. Management by Value has the highest weight followed 
by management by Objectives in our decision analysis. Combining QFD with FAHP is a novel approach 
of planning and decision analysis that helps implementing new or improved alternatives faster by 
incorporating customers, in this case employees, opinion and as a result satisfaction. 

 

Table 19 Final FAHP-QFD rankings 
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