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ABSTRACT 

By identifying the bottlenecks in the business process, improvements are made on the 

relevant process. For this, first of all, the maturity of the business process should be 

determined. In the literature, the process maturity model is used to measure the maturity 

level of processes. The model is questionnaire-based. It includes an evaluation in 0-1 logic. 

However, the current structure is not sensitive enough to reflect the decisions of group 

decision-makers. Therefore, a fuzzy set and Analytic Hierarchy Process (AHP) based 

approach has been proposed to measure the maturity level of processes. The effectiveness 

of the method is demonstrated by applying the proposed approach to the vehicle tracking 

process (VTP) of an organization.  
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1. Introduction 

Every activity carried out in organizations involves a process. In order to identify 

bottlenecks in the process and to develop the process, the maturity of the business process 

should be examined first. Process maturity models, which are used to determine maturity, 

are models that examine and determine the maturity level of the organization. In terms of 

process, management plays a guiding role for organizational executives regarding the 

stages that need to be carried out for organizations to reach the next maturity stage. The 

first model for process management was proposed in 1986. It was developed under the 

leadership of Watts Humphrey. Later, published by Mark Paulk and Charles Weber as the 

Capability Maturity Model (CMM) (Ozveri & Kabak, 2016). De Bruin (2009) stated that 

maturity models related to processes and management can be categorized into four groups: 

specific process maturity models, general process maturity models, general management 

maturity models, and specific process management maturity models. In this study, the first 

group of models is exemplified by the CMM. The second group of models is exemplified 

by the "Process and Enterprise Maturity Model" (PEMM) developed by Hammer (2007). 

The third group of models is exemplified by the "European Foundation for Quality 

Management" (EFQM) and finally, the fourth group of models is exemplified by the 

"Process Management Maturity Model" developed by Fisher (2004). 

The PEMM model, in which the maturity level can be determined separately within the 

processes, is more applicable in practice than other process maturity models. The criteria 

in the model structure ensure the determination of process maturity at the same level of 

importance for each process. In addition, the current model is not suitable for group 

decision-making. For this reason, an approach including Fuzzy Set Theory (Zadeh, 1965) 

and AHP method (Saaty, 1980) has been proposed within the scope of the study. In the 

proposed model, by applying the AHP method to the factor and capacity areas, it is 

predicted that the creation of an importance level for criteria in the maturity measurement 
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in the process will create more efficiency on the maturity of the process compared to the 

classical application. 

The rest of this study is organized as follows; Section 2 gives a brief literature review. 

Section 3 presents the proposed methodology and the application is given in Section 4. 

Finally, the concluding remarks are presented in Section 5. 

 

2. Literature Review 

The number of academic studies on process management maturity models in the literature 

started to increase at the end of the 1990s. Some of these studies on PEMM in the literature 

are as follows; In 2007, the Process and Organizational Maturity Model was developed by 

Hammer (2007). The model consists of 2 different content assessment tools that enable the 

measurement of the maturity levels of an enterprise and the processes of the enterprise. 

These tools consist of factor and factor-related capacity areas. Klimas (2011) presented the 

"Advanced Process and Organization Maturity Model" (Advanced PEMM), which is a 

combination of the principles of the "Process and Organization Maturity Model" 

(developed by Hammer (2007)) and the "Process Oriented Organization" (presented by 

Goncalves (2000)) (Klimas, 2011). Ilisulu et al. (2015) developed a self-assessment tool to 

increase the maturity of processes and clarified the suitability of this self-assessment tool 

by evaluating the model with PEMM. Tkacheva (2019) examined the use of business 

intelligence, the process of the work done, and the use of the office in order to bring 

companies in the financial sector to a higher maturity. In the companies where the study 

was conducted, both process and organizational process maturity were measured using 

PEMM (Tkacheva, 2019). Jeppsson examined the suitability of Business Process 

Reengineering (BPR) and PEMM in the pharmaceutical industry. While carrying out this 

study, PEMM was used especially in the R&D unit (Persson & Jeppsson, 2017). Koops 

(2016) used PEMM together with several maturity models to evaluate the implementation 

of a Business Process Management System and the impact on Business Process 

Management Maturity of an international company operating in the field of finance. 

Statistical improvements were made to the application while applying PEMM (Koops, 

2016). 

It is seen that the studies on the Process and Enterprise Maturity Model (PEMM) have been 

conducted mostly in the service, public, education, health, and energy sectors. 

 

3. Methodology 

When PEMM is examined in terms of its structure and functioning, it is observed that there 

are 2 different matrix structures. One of them is matrices used for processes. The other one 

is used to determine the maturity levels of the organization for process management. In 

PEMM, 5 process maturity factors are considered for the evaluation of a process. Each 

factor provides a capacity area. For each capacity area, maturity assessment is made over 

P1, P2, P3, and P4 process maturity levels. Organizations do not make a sharp distinction 

such as true/false in the evaluation of the maturity levels for the factors in the matrix. They 

present their preferences as “agree (>80%)”, “partially agree (20%-80%)” and “disagree 

(<20%)”. When determining the process maturity level for each factor, the lowest process 

maturity level of the process capacity areas within that factor is accepted as the process 

maturity level of the factor. 

In the proposed model, an analytical perspective on the maturity assessment has been 

provided to the classical PEMM. To provide a process-specific assessment, a weighting 

has been made on the factors and the capacity areas related to the factors by using the fuzzy 
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set theory and AHP method. The weightings of the factor and capacity areas were 

determined by normalization on a scale of 1-9 on the comparison matrix. 

Figure 1. Hierarchical Structure for PEMM factors 

 
 

4. Application 

Within the scope of the application, the Vehicle Tracking Process (VTP) of an enterprise 

was considered (Figure 2). The opinion of the senior management of the company was 

taken at the weighting stage of the design parameters affecting the process. Then, 

information about the process was obtained from the VTP manager and an expert familiar 

with the process. The opinions of the participants were collected using a process maturity 

form. 

 
Figure 2. The framework of VTP 

 

In order to compare the existing method with the proposed approach, the preferences of the 

participants were taken as follows:  
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1. Classic PEMM Assessment: Process maturity forms were filled out using 

Agree/Partially Agree/Disagree statements 

2.  Process maturity forms were completed using a 5-point linguistic scale of Very 

High/High/Medium/Low/Very Low 

Using the factor and capacity domain eigenvector (weight) values and the analytical values 

corresponding to the subjective statements on the process maturity form, the percentage 

maturity of the vehicle tracking process (VTP) was obtained (Figure 3). 

 

 
Figure 3. Process maturity level for VTP 

 

5. Conclusion 

Within the scope of the proposed study, a fuzzy set and AHP-based process maturity model 

has been proposed. The validity of the proposed method was measured by applying it to 

VTP. As a result of the application, the maturity value of the whole process was obtained 

as 67% from the proposed method, while the classical model defined the process as P1 

maturity level. In future studies, the results of the models can be compared by using AHP 

method with fuzzy set extension. 
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