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─Abstract─ 

This research explores the competence of financial managers as a critical success 

factor for business, broadly applicable in the context of the oil industry, and serving as 

an important criterion for sustainability. In the context of a developing economy like 

Iraq, the oil industry challenges the economy as a major catalyst for economic 

activities; however, it is presently faced with certain issues of developing their human 

resources. Developments in identifying competence levels of financial managers for 

ensuring the development of the organization are no longer the need of the hour but 

imperative for an urgent solution. Despite the presence of heavy cash flows and 

unique tasks of the oil industry, it is observed that the maximum work for ensuring 
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competency of the staff in an integrated approach for developing their skills remains 

pending in the Iraqi context. The current study aims to propose a competency 

framework for the financial managers of the oil industry of the country of Iraq by 

using grounded theory and fuzzy set qualitative comparison analysis. It is revealed 

that problem-solving competency is the most important aspect that needs to be 

amalgamated into the competency framework. These are followed by three other 

factors of reduced importance: leadership and development of skills, communication 

skills, and flexibility. 

 

Keywords: Grounded Theory, Competency, Human Resources, Oil Company, Fuzzy 

algorithms. 

 

INTRODUCTION 

Being that the relationship between financial managers' abilities or talents and 

corporate performance is established, it is broadly argued that the skills of financial 

managers can significantly improve sustainable competitive advantage for a firm 

(Aidara et al., 2021). Recently, it was confirmed that the skills of managers in general, 

or finance-related ones, are some of the strongest determinants of sustainable 

corporate advantage (Bui et al., 2020). These individuals engage in continuous, 

frequent interactions with various stakeholders, including high-level executives, 

accounting departments, or consulting firms, among many, to further the relevant 

goals or directions for their firms (Austin et al., 2021). Therefore, acquiring the skills 

is a pre-condition for such roles. A skill can be referred to as a certain professional 

aptitude that helps the individual achieve positive results (Janeček et al., 2021). It is 

made up of a unique combination of knowledge, skills, abilities, and visible 

characteristics adding to better performance by financial managers, as a result of 

which their firms' effectiveness is achieved (Bawono et al., 2022). When discussing 

financial management leadership roles, it is clearly mentioned that financial managers 

need to showcase their ability to combine technical knowledge, decision-making 

abilities, and virtuous actions (Han et al., 2025). Moreover, qualities such as 

creativity, rigor, analytical thinking, endurance, or problem-solving abilities should be 

imperative in a situation where there is uncertainty in both economics as well as the 

political surroundings (Funke, 2025). These qualities would become even more 

important in industries that face high global uncertainty in their markets, such as the 

oil and gas firms (Gamso et al., 2024). Financial management is often cited as a 

bedrock of good business practices or sustainable development (Lumanauw & 

Lolowang, 2024). This implies that firms need financial managers with better-than- 

benchmark innovative skills for their inherent qualities, needs, or competitive 

environments (Kuckertz et al., 2024). In the context of Iraq, it remains little observed 

in various firms, including the oil companies (Morrison et al., 2024). Being one of the 

support systems of the economy of Iraq, the role of the oil firms is increasingly faced 
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with challenges that need executive staff with cutting-edge skills that are adaptable or 

innovative (Al-lami et al., 2024). Research in similar corporate environments shows 

that innovation, along with effective management skills (technological, strategic, and 

adaptive), tends to produce better financial or organizational performance (Migdadi, 

2021). Within the context of complex dynamic industries such as oil and gas, this 

implies that companies could derive better results from more effective, technological, 

strategic, and adaptable management. An inability on the other hand in management 

practices, as well as following a dependent approach on the governments for 

safeguarding, has resulted in low operational efficiency on the part of the oil 

companies of the state of Iraq (Ali & Hussein, 2024). Research work in similar oil-

producing nations suggests that improvement of management skills, especially in 

financial management, could improve operational efficiency significantly (Ali & 

Hussein, 2024). Chief financial officers’ importance is of prime significance in 

minimizing costs, maximizing earnings, or long-term company stability (DeAngelo, 

2021). However, such ends would remain difficult to achieve without optimum skill 

development or governance improvement. Financial management is the guiding 

framework that ultimately helps in developing any organization or company. The 

importance of effective financial management is about ensuring stability or growth of 

the organization or company (Innola et al., 2021). This key point reiterates that the 

importance of the role of financial managers or their importance in the context of 

company performance or role of finance in oil companies remains unclear or 

unforeseen by research work still (Hajiyev et al., 2024). As one of the increasingly 

important professional sectors of the region of Iraq, the competency of its respective 

financial managers would remain one of its crucial determinants that emphasize the 

importance of developing a capability framework for their respective finance 

managers of oil companies in the country of Iraq. Though the oil company of the state 

of Iraq is one of those with substantial or complex financial or operational procedures, 

it still lacks any standardized scientifically sound or balanced competency framework 

or development framework for such finance professionals. Therefore, research study 

tends to make use of grounded theory or qualitative FCA for deriving detailed 

competency for the respective CFOs of oil companies of the state of Iraq. Grounded 

theory is an inductive methodology that starts with some observations to generate 

more generalized concepts. It facilitates the development of theoretical concepts from 

data (Makri & Neely, 2021). Ultimately, the objectives of this research work are to 

provide a strong competency framework that is relevant to the context of the Iraqi 

situation, capable of supporting the selection, training, testing, development of CFOs, 

ensuring enhanced performance and sustainability of such organizations in the 

strategic oil companies of Iraq. In this context, results indicate the conceptually 

organized study of reality, as distinct data points. Grounded theory seeks to develop a 

clear, perceptive, or insightful theory that is context dependent. This research work 

would be executed through conducting interviews. Grounded theory methodology is 

suited for conducting research work through interviews, as the key source of data 
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gathering could be interviews. Moreover, the research work would make use of fuzzy 

qualitative data analysis techniques that would systematically identify, record, and 

subsequently develop information about the features of text-based or audio-based 

data, such as transcripts of interviews gathered while conducting research work. 

Determining the significance of skills of financial managers for the performance of 

oil companies in the state of Iraq is complex research work. Skills of individuals do 

not contribute to the direct performance of companies, yet their respective relative 

strengths and weaknesses could help in developing their role for improving company 

performance. 

This research uses fuzzy qualitative content analysis to identify the effective skill set 

for managers as well as for better promotion of sustainable growth in organizations by 

investigating the role of Chief Financial Officer (CFO) skills in the performance of 

Iraqi oil companies. This research is aimed at developing a skills framework for CFOs 

in the context of the Iraqi oil industry using Grounded Theory and fuzzy qualitative 

comparative analysis (fsQCA). Based on this objective, research questions are framed 

in the following way: 

1. What are the elements or dimensions of the skills framework for Chief Financial 

Officers (CFOs) in the oil industry? 

2. How are the categories that make up skill dimensions of CFOs in the oil industry 

classified using grounded theory? 

3. What is the appropriate approach for determining the qualities of effective 

managers in the petroleum industry? 

4. How should one prioritize the factors of competent management qualities? 

MATERIAL AND METHODS 

This applied research aims to examine the design of a model of competencies of chief 

financial officers in the oil companies in Iraq. With a qualitative approach, this 

research utilizes exploratory and descriptive surveys. Additionally, this research 

utilizes a technique called Behavioral Event Interviewing to examine the necessary 

competencies of a chief financial officer. The population in this research will include 

academic authorities, senior managers, deputy directors, department managers, and oil 

industry specialists in Iraqi oil companies and their subsidiaries in 2023. Moreover, 

this research utilizes purposive sampling with snowball sampling. 

RESEARCH FINDINGS 

Descriptive Statistics 

Qualitative research participants were 20 in total, all males. Their present age 

composition includes 15% in 32-35 years, 20% in 36-40 years, 30% in 41-50 years, 

and 35% above 50 years. Industry experience level includes 45% with 8-15 years, 
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25% with 15-20 years, and 30% over 20 years. The total male interviews conducted 

were 20, which accounted for 100% of total samples studied. More specifically, 9 

participants (45%) had between 8 and 15 years of experience, 5 participants (25%) 

between 15 and 20 years, and 6 participants (30%) more than 20 years. In terms of 

age, 3 participants (15%) were between 32 and 35 years old, 4 (20%) between 36 and 

40 years old, 6 (30%) between 41 and 50 years old and 7 (35%) were over 50 years 

old. 

Qualitative Research Findings 

The interview data were analyzed using a three-step coding process: open coding, 

axial coding, and selective coding, to develop a competency model for financial 

managers of oil companies. 

Open Coding 

Open coding involves conceptualizing and categorizing interview transcripts. By 

transcribing, reading, and summarizing the primary data verbatim, while minimizing 

subjective bias, it is possible to extract concepts and categories related to the 

competencies of financial managers. In this study, a structured coding approach is first 

applied to code relevant conversations from the interviews. Thus, the data are first 

conceptualized and then categorized. 

Axial Coding 

In this step, all the themes identified during open coding, initially scattered, are 

grouped into broader components based on their semantic similarities. These 

components serve as the basis for evaluating the phenomena under study in the 

subsequent selective coding phase, where they are refined into scientific theories and 

terminology. This process is repeated until the themes from open coding are organized 

into smaller subcategories called components. 

Selective Coding 

Selective coding is the final stage of the grounded theory coding process. It involves 

grouping similar components under a unified category to construct the final structure 

of the phenomenon under study. This stage is also called narrative development and 

axial code integration to establish a shared framework of understanding. To present a 

theoretical framework as a multidimensional model, an integrated set of generated 

codes is first presented (see Table 1), which is then developed to form the theoretical 

framework of the subject under study within the multidimensional model. 

Based on the identification of coding processes following Glaser’s approach in 

grounded theory analysis, the research proceeds to present the theoretical framework 

in a multidimensional manner. 
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Table 1: The Process of Selective Coding Based on Open and Axial Coding 
 

Open Coding (Conceptual 

Themes) 

Axial Coding (Main 

Components) 

Selective Coding 

(Categories) 

Primary 

Classification 

Leadership power, negotiation 

ability, effective communication 

Key Competencies of 

Oil Industry Managers 

Problem-Solving 

Skills of Oil 

Industry Managers 

Competency 

Model for 

Financial 

Managers in 

Iraqi Oil 

Companies 

Financial analysis ability, risk 

management, strategic planning 
Strategic vision Key Problem-Solving 

Skills of Oil Industry 

Managers 

Conflict resolution 

Creativity  

Flexible behavior, responsibility, 

foresight 

Key Communication 
Skills of Oil Industry 

Managers 

Communication 
Skills of Oil 

Industry Managers Empathy and humility 

Initiative, creativity, patience Key Adaptability and 

Flexibility Traits of 

Oil Industry Managers 

Adaptability and 

Flexibility Skills Transparency, team building 

Reasoning skills, project 

management 
Honest and inspiring behavior Key Leadership and 

Staff Development 

Characteristics 

Leadership and 

Staff Development 

Traits 

Conducting training classes 

Mentoring, coaching, and 

feedback 
 

Figure 1: Theoretical Framework of the Study 
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Based on the identified dimensions, a Delphi analysis must be conducted to assess the 

reliability of the selected components. To determine the level of consensus among 

experts in terms of the relevancy of research elements to oil managers' competencies, 

a Fuzzy Delphi Technique was used. As shown in Figure 1 below, oil managers' 

financial competencies in Iraqi oil companies can be measured for five major 

dimensions including core competencies, problem-solving capabilities, 

communications, adaptability, motivational behavior, and skill development. To 

perform the fuzzy Delphi analysis, the triangular fuzzy number (TFN) scale (Padilla- 

Rivera et al., 2021), which includes a five-point linguistic scale presented in Table 2, 

must be used. 

Table 2: Triangular Fuzzy Number (TFN) Scale 
 

Linguistic Scale Linguistic Expression Fuzzy Numbers (L, M, U) 

1 Very High (9, 7, 10) 

3 High (5, 7, 9) 

5 Moderate (3, 5, 7) 

7 Low (1, 3, 5) 

9 Very Low (0, 1, 3) 

Subsequently, by developing a suitable fuzzy scale, expert opinions are collected and 

recorded in fuzzy form for later evaluation (Muhsen et al., 2023). In this method, 

experts typically express their opinions using three values: the minimum possible 

value, the most probable value, and the maximum possible value (i.e., triangular fuzzy 

numbers). The next step is to aggregate the expert opinions. To do this, the fuzzy 

averaging method is used to consolidate their views. The fuzzy mean of n triangular 

fuzzy numbers (representing the aggregation of n experts' opinions) is calculated 

using equation (1). 
 

∑ l 
FAVE = ( 

n 
, 
∑ m ∑ u 

, ) 
n n 

Next, by fuzzy aggregating expert opinions, the values must be DE fuzzified, a 

process that can be calculated for each indicator (Al Fozaie & Wahid, 2022). In other 

words, the net value of the fuzzy expert opinions must be determined. To this end, 

equation (2) is used as follows: 
 

DFij = 
⌊(uij − lij) + (mij − lij)⌋ 

3 
lij 

According to Equation (2), ii refers to the number of experts, and jj refers to the 

number of evaluation criteria. Additionally, 𝑢𝑖𝑗𝑢_𝑖𝑗, 𝑚𝑖𝑗𝑚_𝑖𝑗, 𝑎𝑛𝑑 𝑙𝑖𝑗𝑙_𝑖𝑗 represent the 

maximum, most probable, and minimum evaluation values for the jj-th criterion, 

respectively. 
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In the final step, to screen the influential indicators, a tolerance threshold must be 

considered, which in this study is set as a difference less than 0.2. It is noteworthy that 

the determination of the tolerance threshold may vary from one study to another 

depending on the analytical nature and the researchers’ perspectives. Therefore, 

setting the tolerance threshold as a difference less than 0.2 serves as a basis for 

confirming the identified dimensions (components) of the model. The results of the 

first round of the Fuzzy Delphi process, including the aggregated fuzzy values and DE 

fuzzified (crisp) values for each sub-criterion, are presented in Table 3. 

After the first round of the Delphi process, in the second round, the validated rating 

checklist along with each participant’s previous responses and the extent of their 

deviation from the views of other experts was redistributed to the participants to 

assess whether a consensus could be reached in this round. 

Based on the perspectives gathered during the first stage and their comparison with 

the results of the current stage, if the difference between the two stages is less than the 

threshold of 0.2, the survey process is stopped. 

Table 3: Fuzzy Delphi Process – Round One 
 

Row Sub-Criteria Very 

High (7, 

9, 10) 

High 

(5, 7, 9) 

Moderate 

(3, 5, 7) 

Low 

(1, 3, 5) 

Very 
Low 

(0, 1, 3) 

Aggregated 
Fuzzy 

Values (L, 
M, U) 

DE fuzzified 

(Crisp) 

Value 

1 Problem-Solving 

Skills 
15 5 0 0 0 (6.10, 8.35, 

9.20) 
7.88 

2 Communication 

Skills 

14 6 1 0 0 (6.10, 8.65, 
9.40) 

7.60 

3 Adaptability & 

Flexibility Skills 

18 2 0 0 0 (6.20, 7.50, 
9.35) 

8.25 

4 Leadership & Skill 

Development 

16 3 1 0 0 (6.40, 8.80, 
9.70) 

8.30 

As shown in Table 4, all the elements identified during the qualitative phase were 

confirmed, and a consensus was reached. Subsequently, through a standard Delphi 

analysis and the development of a seven-point evaluation grid, the study aims to 

determine the reliability of the core themes. 

Table 4: Fuzzy Delphi Analysis Process – Second Round 
 

No. Sub-Criteria Very 
High 
(7, 10, 

9) 

High 

(5, 7, 

9) 

Medium 

(3, 5, 7) 

Low 

(1, 3, 

5) 

Very 
Low 
(0, 1, 

3) 

DE 

fuzzified 

Mean 

Mean 

Deviation 

Final 

Decision 

1 Problem- 

Solving Skills 

16 4 0 0 0 7.95 0.07 Accepted 

2 Communication 

Skills 

14 6 0 0 0 7.73 0.13 Accepted 
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Table 4: Fuzzy Delphi Analysis Process – Second Round (cont…) 
 

No. Sub-Criteria Very 
High 
(7, 10, 

9) 

High 

(5, 7, 

9) 

Medium 

(3, 5, 7) 

Low 

(1, 3, 

5) 

Very 
Low 
(0, 1, 

3) 

DE 

fuzzified 

Mean 

Mean 

Deviation 

Final 

Decision 

3 Adaptability 

and Flexibility 

Skills 

15 5 0 0 0 8.40 0.15 Accepted 

4 Leadership and 

Skill 
Development 

18 2 0 0 0 8.35 0.05 Accepted 

As observed in Table 5, all 13 core themes identified in the managerial competency 

model for financial managers in the oil industry were validated. This validation is 

based on the fact that all themes achieved agreement coefficients above 0.5 and mean 

scores above 5.00 in both rounds of the Fuzzy Delphi process. Consequently, all 13 

core themes were confirmed and proceeded to the subsequent phase of fuzzy network 

analysis. 

Table 5: Evaluation of Core Themes in Managerial Competencies (Oil Industry – 

Fuzzy Delphi Method) 
 

Component Theme Round 1 

Mean 

Round 1 

Agreement 

Coefficient 

Round 

2 Mean 

Round 2 

Agreement 

Coefficient 

Problem- 

Solving Skills 

Leadership, Negotiation, and 

Effective Communication 

6.50 0.70 6.80 0.85 

Financial Analysis, Risk 

Management, Strategic Planning 

6.60 0.70 6.90 0.85 

Strategic Vision 5.60 0.65 6.30 0.80 

Conflict Resolution 6.20 0.80 6.30 0.90 

Creativity 6.00 0.80 6.20 0.90 

Communication 

Skills 

Flexible Behavior, Responsibility, 

and Foresight 

6.40 0.70 6.80 0.85 

 Empathy and Humility 6.00 0.80 6.20 0.90 

Adaptability 

and Flexibility 

Skills 

Initiative, Creativity, and Patience 6.30 0.85 6.50 0.88 

Transparency and Team Building 6.60 0.85 6.90 0.89 

Reasoning Skills and Project 

Management 

6.20 0.78 6.70 0.80 

Leadership and 

Employee 

Development 

Honest and Inspirational Behavior 5.78 0.65 6.10 0.78 

Providing Training Courses 6.45 0.85 6.70 0.88 

Mentoring, Coaching, and 

Feedback 
5.60 0.65 6.30 0.80 

Note: All themes reached the consensus threshold and were validated through the Delphi process 

Analytical Process in the Quantitative Section 

To address the research questions in the quantitative section, the study employed the 
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two-dimensional fuzzy analysis method (Peng et al., 2022). The following four 

questions were posed in this phase: 

1. What are the components and dimensions of the competency model for financial 

managers in the oil industry? 

2. Based on grounded theory, how are the categories constituting the competency 

dimensions of financial managers in the oil industry classified? 

3. What is the appropriate model for the characteristics of competent managers in the 

oil industry? 

4. How are the dimensions and components of competent managers’ characteristics 

prioritized? 

Fuzzy TODIM Analysis Process 

In this analytical process, the study uses pairwise comparison matrices based on fuzzy 

numbers, prompting participants to answer the four research questions mentioned 

above. The fuzzy TODIM method is then applied (Wang et al., 2020). Each 

component validated during the qualitative phase is assigned to the rows (i) and 

columns (j) of the matrix, and pairwise comparisons are performed to examine the 

existence of a direct, inverse, or reciprocal influence between the matrix dimensions. 

Table 6 presents the linguistic scales used for these pairwise relationships. 

Table 6: Linguistic Scales Based on Pairwise Relationships 
 

Linguistic Variables Fuzzy Values 

Very High Influence (8, 9, 9) 

High Influence (6, 7, 8) 

Low Influence (4, 5, 6) 

Very Low Influence (2, 3, 4) 

No Influence (1, 1, 1) 

In other words, in this section, a five-point scale ranging from "Very strong influence" 

to "No influence" was used for each statement in the questionnaire, with the 

corresponding fuzzy sets defined using fuzzy membership functions (Bhalaji et al., 

2022). This choice is justified by the fact that such values are frequently used in fuzzy 

controllers for decision-making processes aimed at selecting the optimal solution (Ali 

& Hussein, 2024). To extend the fundamental definitions of fuzzy numbers, 

mathematical models are first presented. 

Designing Fuzzy Linguistic Criteria 

At this stage, based on the criteria identified during the qualitative analysis, decisions 

are made regarding the prioritization of components for assessing the organization's 

sustainable development performance using the balanced scorecard methodology. To 

reduce uncertainty, these criteria are formulated as linguistic variables. After 
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questionnaire collection, each linguistic term is assigned a corresponding fuzzy value, 

as shown in Table 2. 

Providing Matrix Checklists to Participants 

At this stage, each participant is asked to determine the influence of each dimension 

on the others through pairwise comparisons. Specifically, the notation 𝑜̃ 𝑖𝑗 = 

(𝑙𝑖𝑗 ∙ 𝑚𝑖𝑦 ∙ 𝑢𝑖𝑗)represents the respondent’s opinion on the effect of the identified 

dimension in column "i" on the dimension in row "j." In other words, the influence of 

column dimension "i" on row dimension "j" is examined. 

Initial Decision Matrix 

The initial decision matrix õ is calculated as the simple average of the ratings assigned 

by all the participants who evaluated the checklists. It is calculated through equation 

(3), whereby 𝑜̃ 𝑖𝑗 = (𝑙𝑖𝑗 ∙ 𝑚𝑖𝑦 ∙ 𝑢𝑖𝑗). 
 

 
õ = [ 

õ11 ⋯ õ1n 
⋮ ⋱ ⋮ 

 
] ∙ õij = 

P 1 
× ∑ α P 

õm1 ⋯ õmn 

 

P ij 

P=1 

Calculation of the Normalized Matrix (z) 

In order to standardize the matrix related to the data dimensions, every cell will be 

divided by the total number of elements in its corresponding column. Thus, according 

to Equations (4)-(6), the resulting standardized matrix will be derived. 

Z̃h = 1⁄K × Õh; h = l. m. u 
n 

K = max1≤i≤n (∑ Uij) 
j=1 

Z̃11 ⋯ Z̃1n 

𝑍̃  = [ ⋮ ⋱ ⋮  ] 
Z̃m1 ⋯ Z̃mn 

 

Calculation of the Matrix 𝝂̃  

Since three-component triangular linguistic variables are used in this analysis, each 

three-element entry in the normalized matrix is decomposed into three separate 
matrices: Z̃l ؛Z̃m Z̃u Subsequently, the fuzzy bounds 𝑙′′ ; 𝑚′′ ; 𝑢′′ for each matrix are 

calculated according to Equations (7) to (9). 
𝑖𝑗 𝑖𝑗 𝑖𝑗 

 

𝑙′′ = 𝑍̃  −1 × (𝐼 − 𝑍̃  ) 
𝑖𝑗 𝑙 𝑙 
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𝑚′′ = 𝑍̃  −1 × (𝐼 − 𝑍̃  ) 
𝑖𝑗 𝑚 𝑚 

𝑢′′ = 𝑍̃  −1 × (𝐼 − 𝑍̃  ) 
𝑖𝑗 𝑢 𝑢 

The process for obtaining the matrix ν̃ will involve the aggregation of the lower, 

middle, and upper bounds for the triangular fuzzy numbers, which will need to follow 
the calculations below. The values 𝑙′′ ; 𝑚′′ ; 𝑢′′ are, respectively, the first, second, and 

𝑖𝑗 𝑖𝑗 𝑖𝑗 

third entries of each element in the matrix ν̃, described by equation (10). 

𝜈̃ 11 ⋯ 𝜈̃ 1n 

𝜈̃  = [ ⋮ ⋱ ⋮ ] 
𝜈̃ m1 ⋯ 𝜈̃ mn 

Defuzzification of Fuzzy Numbers 

In this stage, the fuzzy numbers must be DE fuzzified based on Equation (11), where, 

according to Relation (4-9), l, m, and u represent the first, second, and third elements 

of each fuzzy number, respectively. 
 

𝑉 = 
(𝑙 + 4𝑚 + 𝑢) 

6 

Calculation of 𝐃𝐢 − 𝐑𝐢  و 𝐃𝐢 + 𝐑𝐢for Utility Optimization 

At this point, the corresponding D and R values are calculated for each factor by 

summing the elements in the DE-fuzzified matrix. Furthermore, based on the 

respective elements 𝐷𝑖 − 𝑅𝑖 𝑎𝑛𝑑 𝐷𝑖 + 𝑅𝑖, the intensity of influence and 

susceptibility are determined. To conclude, in the context of the TODIM method, the 

weights of the criteria expressing their respective importance in relation to 

optimization are incorporated. 

Fuzzy TODIM Inference Process 

This process is considered an innovative method for fuzzy multi-criteria decision 

support, incorporating weightings from the DEMATEL technique (Koca et al., 2021). 

Table 7 presents the fuzzy TODIM inference used to determine the importance of the 

main criteria. 

In this given matrix, m criteria F1,…… Fm are considered, and n alternatives E1, ., 

En are provided, in such a way that 𝑃𝑖𝑗 represents the score given to the i-th 

alternative for the 𝑗𝑡ℎ criterion 𝐹𝑗 (𝑗 = 1, . , 𝑚), and W_F stands for the weight of 

importance of criterion F. The fuzzy inference process implementation is described 

through three consecutive steps, as pointed out by equations (12) to (14). 
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∑ 

Table 7: Fuzzy TODIM Inference for Determining the Importance of Primary 

Criteria 
 

 𝐅𝟏 𝐅𝟐 ⋯ 𝐅𝐧 

WF W1 W2 ⋯ Wm 

E1 
P11 P12 ⋯ P1m 

E2 
P21 P22 ⋯ P2m 

⋮ ⋮ ⋮ ⋮ ⋮ 
En 

Pn1 Pn2 ⋯ Pnm 

Step 1: Assuming that 𝑃𝑖𝑗 and 𝑃𝑗𝑖 are the sum of the points attributed to the research 

options, respectively, on the components j = 1, …, m, the relative difference (𝑃𝑖𝑗 − 
𝑃𝑗𝑖) of the determined criteria must be calculated first. As a result, starting from 

equation (12), 𝜑𝐹 = (𝐸𝑖, 𝐸𝑗). 
 
 

 

 
𝜑𝐹 = (𝐸𝑖, 𝐸𝑗) = 

⎛ √𝑤𝐹 × (𝑃𝑖𝑗 − 𝑃𝑗𝑖), (𝑃𝑖𝑗 − 𝑃𝑗𝑖) > 0 
⎪ 

0, (𝑃𝑖𝑗 − 𝑃𝑗𝑖) = 0 
⎨ 

−(𝑃  − 𝑃 ) 
−1 

⎪ 
{ 𝜃 

𝑖𝑗 

𝑤𝐹 

𝑗𝑖 
, (𝑃𝑖𝑗 − 𝑃𝑗𝑖) < 0 

Therefore, θ should be considered as the attenuation factor. 

Step 2: In this step, the dominance degree of alternative Ei over δ(Ei, Ej)denoted as 

formulation provided in Equation (13). 

𝑚 

𝛿(𝐸𝑖, 𝐸𝑗) = ∑ 𝜑𝐹 = (𝐸𝑖, 𝐸𝑗), ∀ (𝑖, 𝑗), 𝑖 ≠ 𝑗 

𝐹=1 

Step 3: Finally, the final weights of each identified criterion should be calculated 

according to the expanded form of Equation (14), as detailed below. 

𝛿(𝐸𝑗) 
𝑤𝑗 = 𝑛 

𝑗=1 𝛿(𝐸𝑗) 

Accordingly, based on the identified criteria for the competency model of oil industry 

managers in Iraq, weighting is conducted to determine the most important dimension 

within the model. As explained, to compare the criteria with one another, a fuzzy 

matrix is constructed using the five linguistic terms outlined in Table 6. As observed, 

the fuzzy pairwise comparison matrix for each dimension is presented in Table 8. 

Subsequently, using the fuzzy DEMATEL algorithm (Hashemi et al., 2020), the 

relative differences of rows and columns are first calculated to optimize the utility of 

√ 
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each identified dimension. In this matrix, as previously explained, 

𝑥̃ 𝑖𝑗 = (𝑙𝑖𝑗, 𝑚𝑖𝑗, 𝑢𝑖𝑗) The values are represented as triangular fuzzy numbers, and 

𝑥̃ 𝑖𝑖 = (𝑖 = 1,2,3, … , 𝑛) considered in a fuzzy manneras (0,0,0) 

To incorporate the opinions of all experts, the arithmetic mean is calculated according 

to Equation (15). 

x 1 ⊕ x 2 ⊕ x 3 ⊕ … ⊕ xp 
z  = 

p 

In this formula P the number of experts and x 1 ، x 2، x p respectively represent the 

pairwise comparison matrices of each research participant. And z  A triangular fuzzy 
number is represented as z ij = (l ′ , m ′ , u ′ ) Table (8) presents the average of the 

pairwise comparisons: 
ij ij ij 

Table 8: The average of the pairwise comparisons 
 

 𝒗𝟏 𝒗𝟐 𝒗𝟑 𝒗𝟒 

I m u I m u I m u I m u 

𝑣1 0 0 0 0.75 0.95 0.9 0.9 0.9 0.08 0.9 0.68 0.77 

𝑣2 1 0.8 0.75 0 0 0 0.75 1 0.7 0.88 0.8 0.8 

𝑣3 0.68 0.6 1 0.9 0.88 0.78 0 0 0 0.95 1 0.77 

𝑣4 0.6 0.65 0.65 0.8 0.95 0.75 0.8 0.88 0.95 0 0 0 

The matrices obtained from Equations (16) and (17) are normalized using this method 
 

z ij H̃  = = ( 

 

l ′ ij 
, 
m ′ ij 

, 

 

u ′ ij) = (l " , m " , u " ) 
ij r 

  

r r r ij ij ij 

Where r is obtained from the following equation: 

n 

r = max1≤i≤n(∑ uij) 

j=1 
 

Table (9) presents the normalized relationship matrix of the research criteria. 

Table 9: Normalized relationship matrix of the research criteria 
 

 𝒗𝟏 𝒗𝟐 𝒗𝟑 𝒗𝟒 

I m u I m u I m u I m u 

𝑣1 0 0 0 0.145 0.104 0.108 0.09 0.095 0.08 0.088 0.068 0.114 

𝑣2 0.124 0.102 0.065 0 0 0 0.077 0.124 0.077 0.084 0.085 0.102 

𝑣3 0.088 0.112 0.117 0.095 0.095 0.088 0 0 0 0.095 0.145 0.089 

𝑣4 0.095 0.075 0.13 0.148 0.095 0.085 0.143 0.114 0.085 0 0 0 



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES 

Vol: 17 No: 03 Year: 2025 ISSN: 1309-8055 (Online) (pp. 295-314) Doi: 10.34109/ijefs.202517315 

309 

 

 

In the next step, the row and column sums of the matrix T̃ are obtained. The row and 
column sums are calculated based on Equations (18) and (19). 

n 

D̃ = (D̃i ) 
n×1 

= [∑ T̃ij]n×1 
j=1 
n 

R̃ = (R̃i ) 
1×n 

= [∑ T̃ij]1×n 
i=1 

Where D ̃ and R ̃ are n×1 and 1×n matrices, respectively. The next step is to determine 

the importance of the dimensions (D̃i + R̃i) and the relationship between the criteria 

(D̃i − R̃i). If D̃i − R̃i > 0, the relevant criterion is effective, and if D̃i − R̃i < 0, the 

relevant criterion is effective. Table (10) shows D̃i − R̃iand D̃i + R̃i. 

Table 10: Importance and Influence of the Dimensions 
 

Research Dimensions A 𝐃  𝐑  𝐃  + 𝐑  𝐃  − 𝐑  Result 

Problem-Solving Skills V1 5.456 5.225 7.45 0.225 Cause 

Communication Skills V2 4.450 5.351 6.60 0.350 Cause 

Adaptability and Flexibility Skills V3 4.569 5.475 6.80 0.320 Cause 

Leadership and Skills Development V4 5.768 5.689 7.61 0.328 Cause 

From the above table, D̃+R̃ is the sum of the effects conferred on a particular factor by 

the other factors as well as the effects of the particular factor on the other factors. 

Essentially, D̃+R̃ is the sum of each factor’s effect on other factors and the effect on it 

from other factors. On the contrary, D̃−R̃ is a measure of the difference between the 

effects of a particular factor on the other factors and the effects a particular factor 

receives from the other factors. Essentially, D̃−R̃ measures the overall effect of a 

particular factor on the other factors. The overall effect of a particular factor on the 

other factors is noted to be affirmative if the particular factor has a profound effect on 

the other factors. Furthermore, a negative overall effect depicts a particular factor as 

being influenced. The value of D̃+R̃ varies in accordance with the perceived 

importance of a particular factor. From the above results, the challenge of the balanced 

scorecard approach has been determined to be the greatest dimension amongst the 

factors studied. Further, the opinions of the participants are used in establishing a 

fuzzy inference in estimating the overall importance of the initial criteria as reflected 

in Table (11). 

Table 11: Fuzzy TODIM Inference Based on Research Criteria 
 

Research Dimensions A V1 V2 V3 V4 
Problem-Solving Skills V1 1 3.236 3.678 2.660 
Communication Skills V2 0.310 1 2.205 2.569 

Adaptability and Flexibility Skills V3 0.255 0.275 1 3.425 
Leadership and Skills Development V4 0.305 0.267 0.325 1 
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Then, the decision matrix is constructed to combine the weights of each criterion 

based on the results obtained from the DEMATEL algorithm. In the above matrix, the 

value of Wrc must be determined by dividing the initial weight of each criterion, as 

determined by DEMATEL, in accordance with the initial TODIM decision matrix 

based on Equation (20). Table 12 presents the initial TODIM decision matrix 

including the weighted criteria. 

Table 12: Initial TODIM Decision Matrix 
 

Research Dimensions Wrc V1 V2 V3 V4 

Problem-Solving Skills (V1) 0.865 1 0.54 0. 040 0. 035 

Communication Skills (V2) 0.680 0. 018 1 2.205 0. 033 

Adaptability and Flexibility Skills (V3) 0.825 0. 025 0. 030 1 0. 017 

Leadership and Skills Development (V4) 0.860 0. 016 0. 045 0. 022 1 

Note: Wrc represents the weights of each criterion as determined by the DEMATEL method, which are 

incorporated into the initial TODIM decision matrix in accordance with Equation (20). 

Based on the constructed initial decision matrix, the prioritization matrix of the 

criteria should be formed according to Table (13). 

Table 13: Final Criteria Prioritization Matrix 
 

Research Dimensions A V1 V2 V3 V4 Final Weight Rank 

Problem-Solving Skills (V1) V1 1.000 0.236 0.404 0.435 0.345 1st 

Communication Skills (V2) V2 0.240 1.000 0.217 0.338 0.288 3rd 

Adaptability and Flexibility Skills (V3) V3 0.255 0.280 1.000 0.278 0.250 4th 

Leadership and Skills Development (V4) V4 0.212 0.265 0.465 1.000 0.315 2nd 

Based on the fuzzy inference matrix of TODIM and determining the final weight of 

each of the research criteria, it was determined that, in line with the DEMATEL 

analysis, criteria V1, V2, V3, and V4 should be considered in evaluating the 

competencies of oil industry managers. Among these four criteria, the most important 

is problem-solving skills (V1). (fig 2). 
 

Figure 2: The appropriate model of competent managers’ characteristics for the oil 

industry 
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DISCUSSION 

One of the most crucial and vital aspects of an organization and the primary reason for 

its recognition in global markets is its financial health. This is precisely why financial 

management departments are created and why companies subsequently hire chief 

financial officers (CFOs). In other words, a CFO is responsible for maintaining and 

improving an organization's financial health. This role is considered one of the most 

important and essential within organizations, government agencies, and businesses of 

all sizes. 

Naturally, the responsibilities of a chief financial officer (CFO) have their own 

specific characteristics, requiring rigor, expertise, and appropriate skills qualities 

collectively referred to as competence. The competence of CFOs is a crucial criterion 

for all companies, particularly those in the oil sector, and is a key factor in their long-

term viability. In a developing country like Iraq, the oil industry is recognized as the 

engine of the economy. The results of this study indicate that four dimensions should 

be considered in the competency model for financial managers in the oil sector: 

problem-solving, communication, adaptability and flexibility, leadership, and skills 

development. 

CONCLUSION 

The results indicate that the components constituting the dimensions of financial 

managers' skills in the oil industry, according to grounded theory, are as follows: 

Problem-solving skills (leadership, negotiation skills, and effective communication; 

financial analysis, risk management, and strategic planning; strategic vision; conflict 

resolution; creativity). Communication skills (adaptability, sense of responsibility and 

foresight; empathy and humility). Adaptability and flexibility skills (initiative, 

creativity, and patience; transparency, teamwork, reasoning, and project 

management). Leadership and skills development skills (integrity and ability to 

inspire, facilitating training, mentoring, coaching, and providing feedback). 

Based on the fuzzy TODIM inference matrix and the final weighting of each research 

criterion, and in accordance with the DEMATEL analysis, problem-solving skills are 

considered the most important factor to integrate into the model. The three other 

factors, in order of importance, are leadership and skills development, communication 

skills, and adaptability and flexibility. The results of this study are consistent with 

those of (Daouk‐Öyry et al., 2021) and (Mohammadi et al., 2022). Therefore, it is 

recommended that managers in oil companies strengthen their problem-solving skills. 

It is also recommended that, when selecting candidates for management positions, 

they verify that they possess the criteria defined in the competency model. Future 

research is also encouraged to identify competency models in other sectors. 
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