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ABSTRACT 

 

The following study focuses on the evaluation of the elements of a comprehensive quality manage-
ment model by use of two different evaluation methods. Quality management is an important task 

within a company. In this respect, the combination of methods delivered priorities for the quality man-

agement model with higher validity compared to approximations out of only one evaluation method. 
Keywords: Food industry, quality management, method combination 

 

1. Introduction 
 

A well working quality management (QM) system is one of the most important tasks in the food in-
dustry and it is a pre-condition for safe and secure foods. The more positive signals are sent to con-

sumers (key information in view of trustworthiness and given quality expectations of consumers), the 

less risks are assumed to be connected to this food products (Espejel et al., 2009). This is even more 

important if consumers are not able to assess quality aspects and internal corporate information related 
to the food product quality (Terlaak and King, 2006). 

Total quality management (TQM) systems are the state of the art of quality management in the food 

industry. However, TQM is connected to several myths and misunderstandings (Addey, 2000). As 
Bayazit and Karpak (2007) point out, it is possible to achieve an additional corporate benefit through 

TQM in view of a long term competitive advantage. However, there are important critical success 

factors (Yusof and Aspinwall, 2000), such as the human factors “management” and “employees” (Wa-

li et al., 2003; Wilcock et al., 2010), the customers/consumers and their wishes and demands (Brown 
and Dalluege, 2004), highly structured QM processes, also in connection with QM certification (Foto-

poulos and Psomas, 2010; Albersmeier, 2010). Many authors investigated the critical success factors 

for QM, e.g. Wali et al. (2003). However, only few studies are available approximating the importance 
of these success factors in view of effectiveness and efficiency of a given QM system. One example is 

the study of Pöchtrager et al. (2004) evaluating the success factors (including approximating their im-

portance) of the EFQM model, i.e. the model of the European Foundation for Quality Management. 
The main aims of the study presented herein (Pöchtrager, 2011) were twofold: At first, a comprehen-

sive model of influencing factors was developed summarizing the state of the art of QM publications 

of the last decades. Subsequently, the validity of this model and the importance of the integrated in-

fluencing factors were evaluated by in-depth qualitative interviews (incl. subjective evaluations) of 
experts aggregating expert knowledge of the dairy sector in Austria. This article focuses on the second 

aim, the evaluation findings. 

 

2. The quality management model 
 
The investigated TQM model was developed based on an in-depth literature analysis (amongst others: 

Pöchtrager et al., 2004; Bayazit and Karpak, 2007; Albersmeier et al., 2010; Jha and Kumar, 2010; 

Tähkäpää et al., 2009; Rampersad, 2008; Omachonu et al., 2004; Khadndke, 1998). It consists of the 
following influencing factors for corporate quality management systems, whereby EN stand for “en-

dogenous factors”, EX(corp) for “corporate environment”, EX(sys) for “system framing institutions”, 

and SYS for system immanent factors (the relevant study by Pöchtrager, 2011, was written in German; 

the interpretation of the English translation of the factors might slightly differ form the original Ger-
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man denomination). For the first time, factors influencing a corporate quality management system 

were summarized into 3 categories (endogenous, exogenous, and system immanent): 

 

Table 1. Quality management model / influencing factors 

endogenous exogenous system immanent 

EN1: Management 

EN2: Employees 

EN3: QM-responsible  
EN4: Financial resources / quality 

costs  

EN5: Resources for the infrastruc-

ture and working environment  

EN6: Product requirements  

EN7: Company size 

EX1(co): Consumer 

EX2(co): Food retailing 

EX3(co): Suppliers, co-operations, and their 
market position 

EX4(co): Society  

EX5(co): Market position of the company 

EX6(sys): Special interest group 

EX7(sys): Control agency 

EX8(sys): Accreditation body 

EX9(sys): Legislative body / standard owner 

SYS1: Processes / documen-

tation  

SYS2: Measurement, analy-
sis, and improvement 

Source: Pöchtrager (2011) 

 
Out of this classification, a comprehensive TQM model embodying all relevant influencing factors can 

be provided. Taken relevant publications, no weighting of the model factors are available. The main 

task of the study by Pöchtrager (2011) was therefore to approximate the influencing power of the 
model elements (in view of a corporate quality management system).  It is clear that companies of 

different economic sectors might have different perspectives and opinions under varying conditions. In 

general, the validity of the approximations is limited to specific pre-conditions: (a) The evaluation 
should be done by a homogenous group of decision makers, (b) the economic market conditions of the 

included companies must be comparable, (c) the general conditions (society, culture, etc.) should be 

comparable. Only if these conditions are fulfilled a group evaluation can be aggregated to estimate the 

“true” priorities of the elements of the TQM model. Therefore, the empirical field of this study are 
Austrian dairies; all estimations are valid for this sector only. The evaluation was done by the respon-

sible quality managers of the dairies; the approximations represent the point of view of the QM de-

partment of the companies, other departments might provide different approximations. 
In total, 10 interviews were conducted; the 10 most important companies were included into the sam-

ple covering about 90% of the total Austrian milk market. As a result, the findings provide a valid 

picture for the Austrian milk market based on estimations of the responsible quality managers. 
 

3. Methodology 
 

The TQM model can be interpreted as a decision hierarchy (see fig. 1), where the overall goal is the 

approximation of the importance of the influencing factors. The categories “endogenous”, “exogen-

ous”, and “system immanent” represent the 1
st
 hierarchy level. The “exogenous factors” are sub-

divided into the sub-group (2
nd

 hierarchy level) “corporate environment” and “system framing institu-

tions”. The factors ENi, EXi, and SYSi form the 3
rd
 hierarchy level. The main focus of the study is the 

approximation of the priorities of ENi, EXi, and SYSi. The assumption is that factors with higher pre-
ference have a higher influence on the success or failure of a quality management system compared to 

factors with significantly lower preference. 

Obviously, the aim of this decision hierarchy is not to evaluate alternatives. The aim is to approximate 

the importance of the hierarchy elements. We can use a wide range of decision methods to estimate the 
priorities of the elements. For our purpose, a twofold evaluation process was carried out: First, the 

importance of the influencing factors ENi. EXi and SYSi  (3
rd

 hierarchy level) was estimated by use of 

a very simple, crude evaluation technique, the multi attribute utility analysis (MAUA). After that, the 
Analytic Hierachy Process was used to re-evaluate the importance of all elements of the hierarchy 

using pairwise comparisons. The evaluators were then confronted with the outcomes of both analytical 

tools and could refine their judgments interactively. The whole evaluation process and data collection 
was carried out by use of a standard spreadsheet program. 

The reason for this complex evaluation process is simple: As no quantitative data are available, the 

interviewed quality managers had to make subjective evaluations based on their own experience. 
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Whenever we use intuition for our evaluations the latent risk of misinterpretations is evident. As the 

approximation should be valid for a whole food sector, it was mandatory to get approximations 

representing the “true” priorities as far as possible. The following empirical results show that this two-
fold evaluation process can reduce the risk of invalid and/or random estimations to a minimum. Some 

authors, too, stress the advantages of combining methods to increase validity (see e.g., Thurmond, 

2001). 
 

 
Fig. 1. Quality management model / decision hierarchy  (Pöchtrager. 2011) 

 

4. Empirical findings 
 

Multi attribute utility analysis (MAUA): Usually, the MAUA is used to evaluate different alternatives 
in view of their ability to more or less fulfill a defined goal. For this purpose, the aggregated Utility Ui 

of alternative i is calculated for k objectives and the weight of objective h (denoted as h) by use of the 

following additive formula: 

Ui = fh ×uih

h=1

k

å  (1) 

However, in our case the interesting variable is h. The approximation of h was done by use of a sim-

ple interval scale (0…100), where 0 means no importance of an element (i.e. the influencing factor) 

and 100 is the highest importance ratio. h was then estimated by dividing the single scale value by the 

total sum of all scale values with 

fh =1
h=1

k

å  (2)
 

In total, the 10 participating quality managers estimated fhi
for all h influencing factors. These priori-

ties were then aggregated to fh
 by use of the arithmetic mean: 

fh =

fhi

i=1

n

å

n
, i =1...10  

(3)
 

Analytic hierarchy process (AHP): Confirming DYER und FORMAN (1991) „AHP allows decision 

makers to set priorities and make choices on the basis of their objectives and knowledge and expe-

riences in a way that is consistent with their intuitive thought process“. And „It organizes the basic 

rationality by breaking down a problem into its smaller constituent parts and then calls for only simple 
pairwise comparison judgments to develop priorities in each hierarchy“ (HARKER und VARGAS, 

1987). This could be seen as some of the main advantages of the AHP compared to other methods. In 

general we use pairwise comparisons to approximate the priorities wi for the influencing factors. Out 
of the pairwise comparison matrix P, these priorities can be estimated (by means of the principal right 
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eigenvector; see Saaty, 1995; Saaty 2006) and the group decisions are aggregated by use of the geome-

tric mean: 

;   ;   (4)
 

with k pairwise comparisons, n decision makers of a given m×m pairwise comparison matrix P. The 

aggregated pairwise comparison matrix Pis therefore defined as:  

 (5)
 

Homogeneity: The difference between the maximum and the minimum of fh,wh
 was calculated to 

estimate the homogeneity of the group evaluation: 

Dfh = max
i=1

n

fhi( ) - min
i=1

n

fhi( );Dwh = max
i=1

n

whi( ) - min
i=1

n

whi( ) (6)  
 

 

As we can see from table 2 the final evaluations of the quality managers are not homogeneous. The 

span between maximum and minimum Dfh,Dwh  
amounts from about 0.02 to 0.08. Therefore, the 

aggregation to fh,wh
 is connected to a certain loss of information which was further analyzed by use 

of qualitative interviews with the quality managers. In brief, the different approximations of fh,wh
 

can be explained by the divergent market positions of the companies and different backgrounds of the 

evaluators (and their organizational position; detailed results can be taken from Pöchtrager, 2011). 
 

Table 2. Final priorities fh
 (MAUA) and (AHP) of the influencing factors  
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S
Y

S
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S
Y

S
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 0.084 0.118 0.112 0.049 0.055 0.069 0.021 0.021 0.081 0.034 0.024 0.014 0.014 0.057 0.012 0.058 0.081 0.094 

min 0.057 0.072 0.085 0.026 0.035 0.045 0.007 0.006 0.044 0.011 0.007 0.006 0.002 0.044 0.000 0.020 0.041 0.073 

max 0.121 0.151 0.150 0.072 0.064 0.095 0.070 0.044 0.102 0.080 0.064 0.023 0.025 0.073 0.025 0.100 0.117 0.119 

 0.064 0.080 0.065 0.045 0.029 0.050 0.063 0.038 0.058 0.069 0.056 0.017 0.024 0.030 0.025 0.080 0.076 0.046 

 
0.079 0.119 0.118 0.051 0.055 0.066 0.021 0.018 0.087 0.031 0.020 0.012 0.014 0.060 0.014 0.057 0.081 0.097 

min 0.055 0.072 0.084 0.033 0.038 0.039 0.013 0.007 0.052 0.009 0.007 0.006 0.005 0.041 0.005 0.027 0.045 0.072 

max 0.115 0.147 0.144 0.068 0.069 0.091 0.068 0.048 0.110 0.076 0.068 0.025 0.024 0.069 0.024 0.099 0.115 0.125 

 
0.060 0.075 0.061 0.035 0.032 0.051 0.055 0.041 0.059 0.067 0.062 0.020 0.019 0.029 0.019 0.072 0.070 0.053 

 

Estimation of priorities: Table 2 contains the final weighting of the influencing factors of the QM 

evaluation hierarchy based on MAUA and AHP. There are only slight differences between the final 

weightings  fh,wh
. However, after the first evaluation, the results between MAUA and AHP differed 

significantly (see fig. 2). Therefore, the interviewees were immediately confronted with the results of 

their evaluations and further analytical outcomes (consistency, sensitivity). All interviewed quality 
managers modified their first subjective estimations and all of them succeeded in approximating com-

parable weightings between MAUA and AHP (furthermore, all evaluations were sufficiently consis-
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tent with a consistency ratio CR < 0.1; based on a final sensitivity analysis no significant changes of 

the final approximations were noticed). 

 

Fig. 2. Difference between  (AHP) and  (MAUA) and final weighting (AHP final) 
EN1: Management. EN2: Employees. EN3: QM-responsible. EN4: Financial resources / quality costs. EN5: Resources for the infrastructure 

and working environment. EN6: Product requirements. EN7: Company size. EX1(co): Consumer. EX2(co): Food retailing. EX3(co): Suppli-

ers. co-operations and their market position. EX4(co): Society. EX5(co): Market position of the company. EX6(sys): Special interest group. 

EX7(sys): Control agency. EX8(sys): Accreditation body. EX9(sys): Legislative body / standard owner. 

SYS1: Processes / documentation. SYS2: Measurement, analysis and improvement 

 

5. Conclusions 

 
The main aim of the study was to approximate the importance of several elements of a decision hie-

rarchy, the TQM model. Now we know that human factors (employees and QM managers), the core 

customer of the food industry, the food retailing sector, in combination with system immanent factors 
are the most important influencing factors for the success vs. failing of a QM system. Furthermore, 

this study showed that under certain circumstances, a combination of different decision methods could 

deliver results with higher validity. Increasing validity is obviously connected to the fact that decision 

makers re-evaluate their results by use of another method, getting deeper insights into the topic. In the 
end, and after discussing the final results with each quality manager, we generated high trustworthy 

priorities representing the overall importance of the influencing factors of the comprehensive TQM 

model. The usage of only one evaluation method would definitely have led to priorities with reduced 
validity (see fig. 2 representing the first subjective evaluations). 

The primary intention of our study was to approximate the QM reality for a whole economic sector. 

The twofold evaluation process (in combination with further qualitative analysis) helped us to estimate 
“true” priorities. By using only one evaluation technique, some elements would have been significant-

ly over- or under-estimated. Especially in the case of the AHP, this is probably connected to the hie-

rarchical structure of our model: if only few elements can be found under one criteria, there is a ten-

dency of over-estimating the importance of the priorities of these elements. On the other hand, if we 
took MAUA only for our evaluation purposes, the priorities of many other elements would have been 

over-estimated. The largest benefit of the methodological combination is therefore the repeated eval-

uation and analysis by decision makers which helps them to go deep into the topic and to provide ap-
proximations coming close to reality. 
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