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Risk analysis in construction projects by matrix method
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Abstract
The goal of construction management is to manage with quality, time and cost of construction projects. The
construction project experiences a delay, low quality, over budget due to negative factors cause of the direct
stakeholders in the project. This research presents an analysis of the negative factor severity in the construction
project by inquiring the direct stakeholder in the construction projects, consisting of 3 groups according to their roles
and responsibilities. The analyzes in the severity by ranking with severity index, and risk level by matrix risk, were
carried out to find negative factors in the quality, time, and cost that must be managed before getting a problem. The

results showed that the negative factors must be immediately terminated in these three dimensions as follows, factors
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from the employer group (determining the clear scope and purpose of the construction work, delaying the decision-

making process, and the construction changes), factors from the designer and inspector groups (the correct design,

and roles and duties of inspector and controller), and factors from the contractor group (the labor shortage, and the

contractor errors). The results showed that the relationship due to errors in the pre-construction phase directly affected

the construction phase. Therefore, the negative factors occurring over the pre-construction phase should first be

managed to prevent the impact going on during the construction phase.

Keywords: risk analysis, construction projects, risk matrix
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Table 1 The severity index of negative factors impact on quality dimensions in the construction projects.

factor Sl (%) mode rank
roles and duties of the stakeholders 78.76 5 1
preparation of the technical requirements of the materials 74.43 4 2
clear scopes and objectives of constructions 73.20 5 3
construction techniques 72.16 4 4
contractor selection 71.55 4 5
understanding matches the level of success 71.34 5 6

Table 2 The severity index of negative factors impact on time dimensions in the construction projects.

factor Sl (%) mode rank
lack of workers 85.57 5 1
slow decision making 81.03 5 2
defects caused by the contractors 79.59 5 3
construction planning 78.97 5 4
construction changes 78.14 5 5
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Table 3 The severity index of negative factors impact on cost dimensions in the construction projects.

factor Sl (%) mode rank
design problems 79.18 5 1
construction changes 78.97 5 2
constructors’ faults 78.56 4 3
lack of workers 77.73 5 4
additional tasks not stated in the contracts 77.32 5 5
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Table 4 Risk assessment matrix.

likelihood
risk matrix unlikely possible likely
1 2 3
°
é medium 2 2 4 -
h low 1 1 2 3

Table 5 Degree of risk.

degree of risk degree description
low 1,2 acceptable
medium 3,4 tolerable but management

immediate attention
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Table 6 Risk analysis of negative factors affecting the quality dimension in construction projects.

factor Sl (%) mode Imp. like. Deg. risk
roles and duties of the stakeholders 78.76 5 3 3 9
clear scopes and objectives of constructions 73.20 5 2 3 6
understanding matches the level of success 71.34 5 2 3 6
design stages 70.72 5 2 3 6

Table 7 Risk analysis of negative factors affecting the time dimension in construction projects.

factor Sl (%) mode Imp. like. Deg. risk
lack of workers 85.57 5 3 3 9
slow decision making 81.03 5 3 3 9
defects caused by the contractors 79.59 5 3 3 9
construction planning 78.97 5 3 3 9
construction changes 78.14 5 3 3 9
design problems 76.91 5 3 3 9
the time extension process 75.46 5 3 3 9
clear scopes and objectives of constructions 74.64 5 2 3 6
dynamic planning 73.61 5 2 3 6
natural disaster 73.61 5 2 3 6
war 65.36 5 2 3 6
insurrection 65.15 5 2 3 6

Table 8 Risk analysis of negative factors affecting the cost dimension in construction projects.

factor Sl (%) mode Imp. like. Deg. risk
design problems 79.18 5 3 3 9
construction changes 78.97 5 3 3 9
defects caused by the contractors 78.56 4 3 2 6
lack of workers 77.73 5 3 3 9
additional tasks not stated in the contracts 77.32 5 3 3 9
clear scopes and objectives of constructions 76.70 5 3 3 9
estimation stages 76.49 5 3 3 9
the time extension process 75.67 5 3 3 9
economic fluctuation 73.61 5 2 3 6
construction planning stages 73.40 5 2 3 6
over warranty 71.34 5 2 3 6
natural disaster 71.34 5 2 3 6
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