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Abstract

A critical problem of organizational conflict management is this fact that managers fail to understand different
individuals' (or groups') interpretations about goals, distribution of resources, work procedures, and etc. These various
perceptions are based on stakeholders' different values, beliefs, and weltanschauung. This paper argues this main
concern of organizational conflict management and develops a general systemic approach to build a platform that makes
this kind of conflict easier to be analyzed. The basic idea of this platform is the cognition of individuals' thoughts and
representing them in form of fuzzy cognitive maps. Once these fuzzy cognitive maps are drawn, Decision Making Trial
and Evaluation Laboratory (DEMATEL) is used to analyze the maps and outrank the concepts according to their
importance for a specific individual. Finally, by combining individuals' perceptions through their preference of concepts,
a pluralistic environment is built. This platform is very useful for management to study the sources of conflicts among
individuals and better strategies to solve them. A conflict on using Voice over IP (VoIP) technology instead of satellite
telephones in offshore industry is used as an illustration of this approach.

Keywords: Organizational conflict management, Offshore industry, Decision Making Trial and Evaluation Laboratory
(DEMATEL), Fuzzy cognitive map (FCM), Knowledge Integration

1. Introduction

In today’s world, the fact that technology is all-pervasive is well known and realized. Sophisticated and rapidly
changing technology is the foundation for a vast majority of products and services we depend on. Nevertheless,
although technology is everywhere, its development and real-world applications are still faced with tremendous
problems for technology users as well as technology developers and implementers. The introduction of new
technologies leads to increases in costs due to unforeseen system performance degradation, additional downtime, and
increased maintenance over a system’s life cycle. In offshore industry, this behavior is amplified because of the huge
amount of cost over runs that might happen. On the other hand, telecommunication technologies are one of the most
important concepts in geographically separated organizations. Due to the nature of offshore industry, it needs powerful
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and reliable telecommunication systems. Along with developing a new technology in offshore telecommunication, we
encountered a conflict between firms' experts in IT and planning departments. This conflict caused a huge delay in the
managers' decision making process.

This paper introduces a practical approach to build a platform for better managing organizational conflicts which helps
managers to understand and analyze the conflict.

The rest of the paper is set out as follows. The next section considers the previous literature on conflict and concerns its
sources and management, following that is an introduction to fuzzy cognitive mapping and DEMATEL techniques.
Next, a cognitive platform is built in order to better understanding of conflicts by managers. Then, the paper presents
the results of the empirical study in achieving the goals as set out above with use of a case study. The final section
includes conclusions.

2. Conflict and its management

In every organization managing means giving pride of place to people rather than to technology or structure. This
characteristic for management causes conflicts to be a part of organizational life. Different individuals have different
perceptions, values, beliefs, interests, goals and aims that sometimes might came into conflict. Thus, conflicts are
inevitable, natural and might be harmful and damaging to organizations (Cowling et al., 1988). It is argued that these
conflicts are of high importance because managers spend about 20 percent of their time dealing with them
(Schermerhorn et al., 1998). Conflict by itself is neither good nor bad. However, the way in which conflicts are handled
determines that it is constructive or destructive (Deutsch & Coleman, 2000).

Although there is no universal accepted definition of conflict (Albanese, 1981), Fisher (1990) defined conflict as an
incompatibility of values and goals combined with attempts to control each other and antagonistic feelings toward each
other between two or more parties in a relationship. According to Thomas (1992), conflict is "the process that begins
when one party perceives that the other party has negatively affected, or is about to negatively affect, something that he
or she cares about".

Conflict has the potential for either a great deal of destruction or much creativity and positive social change (Kriesberg,
1998). This potential makes it necessary to understand the basic process of conflict in order to manage organizational
conflicts.

The parties in an organization may have a conflict about the distribution of resources, or they may have a more
fundamental conflict about the very structure of their organization and the basic nature of their interaction (Aubert,
1963).

In such circumstances management need to have an approach to tackle complicated conflicts in organization. Facing
these conflicts needs a better understanding about sources, origins and causes of them.

3. Fuzzy cognitive map

Cognitive maps are digraphs and have their historical origins in graph theory, which started with Euler in 1736 (Biggs et
al., 1976). In digraphs each relation or connection between variables or nodes has a direction (Harary et al., 1965).
Axelrod (1976) was the first to use digraphs to show causal relationships among variables as defined and described by
experts, rather than by the researcher himself. He called these digraphs cognitive maps. Different successful study
showed cognitive mapping is effective in complex problem situations. (Bauer, 1975; Bougon et al., 1977; Brown, 1992;
Carley and Palmquist, 1992; Cossette and Audet, 1992; Hart, 1977; Klein and Cooper, 1982; Malone, 1975; Montazemi
and Conrath, 1986; Nakamura et al., 1982; Rappaport, 1979; Roberts, 1973).

Fuzzy Cognitive Maps (FCMs) are graphical representation including nodes determining the most relevant factors of a
complex system and links between these nodes determining the relationships between those factors (Rodriguez-Repiso,
2005). FCM is a modeling methodology for complex systems, which is originated from the joining of fuzzy logic and
neural networks. FCMs describe the behaviour of a complex mostly dynamic system in terms of concepts that represent
an entity, a state, a variable, or a characteristic of the system (Xirogiannis & Glykas, 2004).

FCMs have been applied in simulation (Fu, 1991), the physiology of appetite (Taber & Siegel, 1987), modeling of
organizational strategies (Paradice, 1992), political developments (Taber, 1991), support for strategic problem
formulation and decision analysis (Eden & Ackermann, 1993), electrical circuits (Styblinski & Meyer, 1988),
knowledge bases construction (Silva, 1995), virtual world of animals (Dickerson and Kosko, 1994), managerial
problems diagnosis (Carrico & Guimaraes, 1997), organizational behavior and job satisfaction (Craiger et al., 1996),
failure modes effects analysis (Pelacz & Bowles, 1995), requirements analysis (Montazemi & Conrath, 1986), systems
requirements specification (Downing & Fickas, 1992), urban design support (Xirogiannis & Glykas, 2004), relationship
management in airline services (Kang, Sangjae, & Choi, 2004) and web-mining inference amplification (Lee et al.,
2002).
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3.1 The FCM representation

In Figure 1, a simple FCM (graph) representation is illustrated which has five generic vertices (C1 to C5) and the
weighted arcs (edges) showing the relationships between concepts. In this simple fuzzy cognitive map, the relation
between two vertices is determined by taking a value in interval [-1, 1]. While -1 corresponds to the strongest negative,
+1 corresponds to strongest positive one. The other values express different levels of influence. This model can be
presented by a square matrix called adjacency matrix (Ad).

4. Multi-step FCM conflict cognition approach

Our multi-step FCM conflict cognition approach includes the following steps:
(1) Drawing of fuzzy cognitive maps

(2) Coding the fuzzy cognitive maps into adjacency matrices

(3) Outranking the concepts with the use of DEMATEL technique

These steps are illustrated with a real world problem situation case study on using VoIP (voice over IP) technology
instead of satellite telephones in offshore industry.

5. Illustration of FCM conflict cognition approach

Iranian Offshore Engineering and Construction Company (IOEC) is the first Iranian general contractor to the oil and gas
industry, specializing in offshore engineering, procurement, construction, pipe coating, pipe laying, and installation of
jackets, TopSites, etc. IOEC designs, procures, builds, installs and services a complete range of offshore surface and
partial subsurface infrastructure for the offshore oil and gas industry. With more than 400 employees operating
wherever there is offshore oil and gas activity. IOEC is one of the largest truly integrated offshore and subsea pipeline
companies in the Middle East.

IOEC has successfully expanded its offshore services providing projects with full marine fleet supports for pipe laying,
installation, hook-up and commissioning. Today as a Holding Company, IOEC is planning to extend its oil, gas and
petrochemical activities to onshore and offshore, upstream as well as downstream activities and operations. IOEC owns
over $600 million in assets including fabrication yards, concrete weight coating plant (CWC), pipe laying vessels,
various lifting vessels, barges and other relevant equipment.

Over the recent years IOEC has grown considerably. This philosophy set out in this section has been developed to help
IOEC maintain its position as a general contractor to the offshore oil and gas industry and to help to attain its aim of
becoming "the contractor of choice across the range of products and services that they offer".

In IOEC, telecommunication project started in June 2001 with the scope of telecom building utilities, detail engineering,
supply equipment/material, construction and installation, testing, commission and training. Different communication
systems were developed such as VHF radio system, paging radio system, marine radio system, and satellite
communication. Voice over IP (VoIP) technology is utilized as an essential for more economic communications between
the company’s vessels, offices in Iran and abroad.

5.1 Step 1: Drawing of fuzzy cognitive maps

Experts developed an FCM or a mental model manually based on their knowledge in related area. At first, they identify
key domain aspects or concepts (Table 1). Secondly, each expert identifies the causal relationships among these
concepts and estimates causal relationships strengths. This achieved digraph (FCM) shows not only the components and
their relationships but also the strengths (Figure 2).

We collect five FCMs from each expert. All these FCMs have the same concepts (which were agreed by all five experts)
but different relationships and weights. In the next step FCMs are coded into their adjacency matrices.

5.2 Step 2: Coding the FCM graphs to matrices
Table 2 shows one of this adjacency matrices which is based on the first FCM.
5.3 Step 3: Determining the key concepts
According to interviewees' matrixes, we have
T=P+P+P+P+P+P+P+P
Table 3 depicts the 7 matrix. This matrix is then normalized as the DEMATEL method suggested, so we get matrix M as
shown in Table 4.
According to DEMATEL method, Qs calculated as

O=Mx(I-M)"
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The Q) matrix is shown in Table 5.

Table 6 shows both "direct influence" and "indirect influence" which are calculated from the O matrix.
According to the normalized total influence, we can sort concepts from most important to least important one. (Table 7)

DEMATEL method depicts the most important concepts to the least one. For example in this case Technology
development (concept K) is the most important concept. This importance has come from all experts' knowledge. These
results can help managers for better understand the origins of organizational conflicts which might happen in their
firms.

6. Conclusion

In today's world, it is important for managers to understand the origins of organizational conflicts in order to solve them.
The proposed approach provides management with a basic model that explains the different aspects of conflicts. For
sample illustration of the model, a conflict on using voice over IP (VoIP) technology instead of satellite telephones in
offshore industry was used. This model was used by managers to study about the sources of conflict between IT experts.

There are indications that this model can be used in any organization which encounters conflict between its experts or
decision makers. Hopefully the information provided in this paper could be a useful initial clue to the managers who are
looking for ways to make leverage points to be considered for the better practices of organizational conflict
management. However, it has to be admitted that the model is yet to be refined and expanded in greater detail by
identifying more variables and factors and analyzing their related data in a more rational manner.
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Table 1. Main concepts in the field of new technology development identified by each five experts
Node Concept
A Complexity of new technology
B Integration risk
C Technology development performance
D Actual testing results
E Discrepancy
F Target testing results
G Redevelopment
H Technology development risk
I Technology maturity
J Training
K Technology development
L Technology development management
M Testing Effort
N Actual Costs
o Cost Overrun
P Funding
Q Funding Stability
Table 2. The adjacency matrix for FCM 01( £))

Concepts | Al B | C| D E F G H I|7J K L M N 0] P Q
A -1 0 0 0 0 0 0 045 |0 | O 0 0 0 0 0 0 0
B 0] - 0 0 0 0 0 0 010 0 0 0 0 0 0 0
C 0] 06 | - 0 0 0 0 0 010 0 0 0 0 0 0 0

0.
D 0] O 5 - 076 | 0 0 0 010 0 0 0 0 0 0 0

4
E 0] 0 0 0 - 0 | 0.55 0 010 0 0 0 0 0 0 0
F 0] O 0 0 0.78 | - 0 0 010 0 0 0 0 0 0 0
G 0] O 0107 0 0 - 0 0]0] 024 0 0 0 0 0 0
H 0/ 03 ]0 0 0 0 0 - 0]0] 059 0 0 0 0 0 0
1 0] O 0 0 0 0 0 087 | - |0 0 0 0 0 0 0 0
J 0] O 0 0 0 0 0 066 | 0 | - 0 0 0 0 0 0 0
K 0] O 0 0 0 0 0 0 010 - 0.11 | 0.56 0 0 0 0
L 0] O 0 0 0 0 0 0 010 0 - 0 0.11 0 0 0
M 0] O 0 0 0 0 0 0 010 0 0.87 - 0.48 0 0 0
N 0] O 0 0 0 0 0 0 010 0 0 0 - 0.34 0 0
0] 0] O 0 0 0 0 0 0 010 09 0 0 0 - 0 0
P 0] O 0 0 0 0 0 0 0] 1] 068 0 0 0 0.38 - 0
Q 0] O 0 0 0 0 0 0 01]0 0 0.45 0 0 0 0.78 | -
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Table 3. The (7" ) matrix

Concept | A| B C D E F H I J K L M N O P Q
A - 0 0 0 0 0 0.11 | 0.75 | 0.5 0 0 0 0.1 0 0.53 0 0
B 0| - | 0 |006] 0 | 0 034 0 | 0 |o11] 0 |065] 0 | 0 ] 0 | 0
C 0| 3.26 - 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
D |o| o |178] - |076] 0 |o01]053] 0 | 0 | 0 Jo2] 0] 0] 0] o] o
E 0 0 0 0.67 - 0 3.05 0 0 0.12 | 0.5 0 0 1 0.3 0 0
F |o0] 0] 0] 01279 - ] 0] o0 [12] 0] 0] 0 06] 0] 0] 0] o
G 0 0 0 1.81 0 0 - 0 0 0 0.79 0 0 0 0 0 0
H |o|[11] 0] o] o o9 0] -101]025]0] 0024 0] 0 |01
1 0 0 0 0 0.5 0 0 2.28 - 0 0 0 0 0.84 0 0 0.46
7 Jol o] o0 o093 0o o] o0 l252] 0] -1]0] 0] 0] o] o] o] o
K 0| 1.28 0 0 0 0.54 0 0.52 0 0 - 229 | 2.58 0 0 0 0
L o] o0 159 0] 0] 0] 0] o] o] o] o] - [045[128] 0] 0] o0
M 0 0 0 0 0 0 0 0 0 0 0 2.88 - 1.82 0 0.25 0
N o] 0] o] o o2t] 0 ] 0] o] o] o] o] o] o] - J108] 0] o
O 0 0 0 0 0 0 0 0 0.05 0 2.54 0 0 0 - 0 0
P | 0]025]/038] 0 |065] 0 | 0 | 0 | 0 |[273]216] 0 | 0 | 0 |117]| - | ©
Q 0 0 0 0 0 0 0 1.12 0 0 0 1.4 0 0 0 1.71 -

Table 4. The ( M ) matrix

Concept | A | B C D E F G H 1 J K L M N (6] P Q

A 010 0 0 0 0 0.01 | 0.1 0.07 | 0 0 0 0.013624 | 0 0.072207 0

B 010 0 0.01 | 0 0 0 0.05|0 0 0.014986 | 0 0.088556 | 0 0 0 0

C 004410 0 0 0 0 0 0 0 0 0 0 0 0 0.040872 | 0

D 010 0210 0.1 0 0.01 | 0.07 |0 0 0 0.027248 | 0 0 0 0 0

E 010 0 0.09 | 0 0 042 |0 0 0.02 | 0.06812 | 0 0 0.13624 | 0.040872 | 0 0

F olo |o |o |o38|lo [0 |o |oi6]|0 |o 0 0.094005 | 0 0 0 0

G 010 0 02510 0 0 0 0 0 0.107629 | 0 0 0 0 0 0

H 0(015]0 0 0 0.12 | 0 0 0 0 0.340599 | 0 0 0.032698 | 0 0 0.014986

1 010 0 0 0.07 | 0 0 0310 0 0 0 0 0.114441 | 0 0 0.06267

J 010 0 0.13 |0 0 0 034 |0 0 0 0 0 0 0 0 0

K 01(017]0 0 0 0.07 | 0 0.07 | 0 0 0 0.311989 | 0.351499 | 0 0 0 0

L 010 0210 0 0 0 0 0 0 0 0 0.061308 | 0.174387 | 0 0 0

M 010 0 0 0 0 0 0 0 0 0 0.392371 | O 0.247956 | 0 0.03406 |0

N 010 0 0 0.03 |0 0 0 0 0 0 0 0 0 0.147139 | 0 0

(0] 010 0 0 0 0 0 0 0.01 {0 0.346049 | 0 0 0 0 0 0

P 01]1003[01]0 0.09 | O 0 0 0 0.37 | 0.294278 | 0 0 0 0.159401 | O 0

Q 010 0 0 0 0 0 0.15]0 0 0 0.190736 | 0 0 0 0.23297 |0
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Table 5. The ( Q) matrix

Concepts B

c D E

F

G H I

I

X

L

M

N 0 ?

Q

0.0388905

0.011708 | 0.0072314 | 0.0154192

0.0221626

0.0214821 | 01340301 | 0.0722783

0.0016211

0.0778638

0.0450779

0.0482529

0.0348383 | 0.0785501 | 0.0036807

0.0065383

0

0.0143686 | 0.0097786 | 0.0060829

0.0090998

0.0026608 | 0.0518454 | 0.0015332

0.0017577

0.0372608

0.054177

0.1076879

0.0388736 | 0.0066791 | 0.0044585

0.0008731

046m227

0 00073384 | 00076699

0006255

00032871 | 0.030328 | 0.0010935

0.0162455

0.0344736

00328532

0.0555547

0.0216661 | 001041 | 00433413

00005231

0.1357139

0.2627231 0 0.1143555

0.014748

0.0615178 | 00877277 | 0.0024946

0.006453

0.0542513

0.059518

0.0384771

0.0381576 | 00122627 | 0.0123231

0.001471

00624432

0.0670352 | 0.2036658 0

0.0158527

0.4318031 | 0.0361188 | 0.003058

0.018809

0.1552618

0.0602361

0.0685204

0.1727151 | 0.0684476 | 0.0051768

0.0007329

0.0430423

0.0384241 | 0.0813141 | 0.409932

0

0.1714474 | 0.0707909 | 0.1661953

0.0099576

0.086398

00842372

0.1347638

0.1262888 | 0.0365977 | 0.0088342

0.0114764

0.0613171

0.076889 | 0.2546427 | 0.0323269

0.0132803

0 0.0318809 | 0.0022176

0.0024657

0127379

0.0686363

0.0556599

0.0315527 | 0.0068144 | 0.0051821

0.0006168

0.2452744

0.0465756 | 0.0159048 | D.0677815

0.1570618

0028382 0 0.0258358

0.0056338

0.3813184

0.1942381

0.1524292

0.1267107 | 0.0232069 | 0.0121678

0.0173869

0.0884843

0.0247607 | 0.0206095 | 0.0975726

0.0527699

0040828 | 0.3427639 0

0.0087744

0.1480069

0.0663947

0.0634144

0.1722326 | 0.0324069 | 0.0193028

0.0683616

0.1019108

0.0482783 | 0.1366564 | 0.0377602

0.0557918

0.0175387 | 03723394 | 0.0031861

0

0.137789

0.0742477

0.0672541

0.0479942 | 0.0095198 | 0.0057383

0.0061557

0.2496019

0.1124507 | 0.0116191 | 0.0438244

0.0895995

0.0184103 | 0.0952138 | 0.0148885

0.0081245

0

0.5013455

0.4335701

0.2057359 | 00352412 | 0.0189133

0.00236

0.1055695

02261721 | 0.0030366 | 0.0081557

0.0024889

0.0034303 | 0.0083234 | 0.000625

0.004502

0.019858

0

0.0802262

02023255 | 0.0320191 | 0.0120148

0.0001639

0.0514571

0.0346101 | 0.0052843 | 0.0152454

0.0040779

0.0064069 | 0.0108947 | 0.0010494

0.0148313

0.0372712

0.4214038

0

0.3348773 | 0.0561889 | 0.0394747

0.000229

0.0145843

0.0076685 | 0.0064394 | 0.0318809

0.0050686

0.0133352 | 0.006225 | 0.0018567

0.0009606

0.0585206

0.0279093

0.024049

0 01508241 | 0.0011814

0.0002097

0.0868772

0.0380621 | 0.0041625 | D.0158647

0.0313653

0006649 | 0.0362835 | 0.0120244

0.0028713

0.3675285

0.1740786

0.1505084

0.072368 0 0.0070225

0.0012823

0.1693916

0.1164238 | 0.0732868 | 0.121557

0.0541553

0.0515082 | 0.178664 | 0.0100943

0.3783732

0.4383375

0.2135547

0.1880303

0.1076704 | 0.182119 0

0.0033101
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Table 6. DEMATEL direct and indirect influences

Concept Direct Influence Indirect Influence Total Tnfluence Normalized Total
Index Index Influence
A 0.620776 0 0.620776 0.016356
B 0.347298 2.0416294 2.388927 0.062941
C 0.732163 1.2655442 1.997707 0.052634
D 0.904185 0.8602501 1.764435 0.046488
E 1.388 1.0663462 2.454346 0.064665
F 1.47873 0.5708345 2.049564 0.054
G 0.771461 0.8957831 1.667245 0.043927
H 1.528964 1.6961855 3.225149 0.084973
I 1.270883 0.3308439 1.601727 0.042201
J 1.128161 0.5714978 1.699659 0.044781
K 1.841999 2.323768 4.165767 0.109755
L 0.709135 2.395455 3.10459 0.081797
M 1.093442 1.7896163 2.883058 0.07596
N 0.350813 1.8148682 2.165681 0.057059
0] 1.00707 0.7934544 1.800525 0.047438
P 2.307477 0.4397186 2.747196 0.07238
Q 1.496929 0.1216908 1.618619 0.042646
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Table 7. Total influence matrix

Concept Normalized Total Influence

K Technology development 0.109755
H Technology development risk 0.084973
L Technology development management 0.081797
M Testing Effort 0.07596
P Funding 0.07238
E Discrepancy 0.064665
B Integration risk 0.062941
N Actual Costs 0.057059
F Target testing results 0.054

C Technology development performance 0.052634
o Cost Overrun 0.047438
D Actual testing results 0.046488
J Training 0.044781
G Redevelopment 0.043927
Q Funding Stability 0.042646
I Technology maturity 0.042201
A Complexity of new technology 0.016356

C1: Strategic vision
C2: Productivity
C3: Market Share
C4: Competency
C5: Market needs

1 € G ¢ G
c1/ 0 045 023 0 0
¢{o o 0o 0 -011
c3l00z 0 0 066 0
ca\ 0 03 0 0 067
Cs\09 0 0 0 034

Figure 1. Representing a simple fuzzy cognitive map
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Figure 2. A fuzzy cognitive map describing the development of new technology
which is drawn by one expert (FCM 01)
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