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analysis revealed that the risk management is not practiced very well.
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1. Introduction
1.1. Back Ground

Project risk is a combination of probabilities that causes an event’s appearance

and the outcomes that the event produces. It has a significant impact on a con-
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struction project’s performance in terms of cost, time and quality [1]. Risks and
uncertainties appear in various shapes, besides, no construction project is risk
free [2] and the water work construction project suffered from poor perfor-
mance and a lack of control in various steps of the process due to the sector’s
problems. An effective use of project management techniques such as risk and
value management are considered as key supporting processes and to add to
them quality, cost, time and change control [3]. Many authors have reviewed
problems on time performance in construction projects [4]. Accordingly [5]
many construction projects fail to achieve their time, budget and quality goals.
Moreover, the consequences of risk in construction industries of developing
countries, including sub-Saharan region are more severe than in established
Western Construction industries [1] [6]. The construction industry in Ethiopia
is challenged by several problems and thus making efforts in developing the
construction industry is very difficult and complex.

Housing construction project is in challenge due to lack of construction ma-
terial. Bricks industry and other new material techniques must be included to sa-
tisfy quality, quantity and cost. The study on low cost enzyme brick can show,
how the construction Engineers try to solve construction cost problems [7]. The
underlying problems of the construction sector in Ethiopia is that the sector is
not viewed and planned in an integrated manner, but rather, operates with
fragmented, unrelated and often conflicting components. The result is wastage,
inefficiency, and inability to plan for total development [8]. So far little compre-
hensive study was conducted on the assessment of construction risk on the over-
all performance of Construction Project in terms of time, cost, and quality. This
circumstance entails the impact of construction risk is not quantified and mod-
eled as to how to estimate the level of risk impact on the overall project perfor-
mance. To mention some [9] attempts investigation that focused on evaluating
the projects’ procurement in terms of cost overrun and time delay. This project
has not identified the risk factors that contribute towards cost overrun and time
delay of the evaluated projects [10]. As a gap the study identified the cost over-
run and time delay of the six sample projects that is the reflection of availability
of construction risks. So it can deduced that the existing civil work projects in
Ethiopia cannot be risk free and needs further evaluation to assess the impact of
risk in the construction process. So the current study use qualitative approach to
tackle the problems related to construction risk in Ethiopia. Accordingly, only
twenty-two projects were sampled and investigated by using frequency analysis
and relative importance index for the availability of construction risk manage-
ment practices and impacts on the project performance respectively. Therefore,
the focus of the study was to identify weather construction risk management
practice is available and to assess the impact of construction risk. The main con-
tribution of this study to enlighten how construction project is affected by im-
proper risk management as well as to show to identify the risk factors with their

impact on Ethiopian construction project.
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1.2. Research Problem

Lack of risk management in Construction projects is one of the major setbacks
for construction projects performance in Ethiopia. It includes identification, as-
sessment, monitoring, and sharing. As observation and impacts of risk that show
from literature show the current status of risk identification, assessment, moni-
toring and risk sharing in is not practiced and modeled. But the future risk
management practice must be developed from the western risk management
practice. This is timely identification of risk, assessments of risk, monitoring and
controlling to minimize the impact of risks. Even construction project risk can-
not be ignored, but it can be managed, minimized, shared, transferred or ac-
cepted. The identification of their causes might lead to their reduction, possible
elimination and subsequent improvement in overall project performance in civil
work construction project. There is the gap between the existing situation and
future state planned in civil Work Construction Project, for that the cost and
time schedule for some projects was stated to show the significance of the study.
On average, there is about 15.33% cost increment beyond the initially estimated
cost and about 84% time overrun according to [11] if the risk factors have the
delay of project more than 1 quarter, the risk level is high and if it is more a year
and its impact is very high in terms of time and if it increases from 10% - 20%
cost, it is high in risk level. To put in a net shell, the study focuses on overall re-
duction of high risk level in terms of time, cost and quality and practice the risk

management.

2. Methodology

Twenty two (22) selected projects were sampled by disproportionate stratified
random sampling technique from the twenty nine construction projects of that
were selected by more than 50% project performance status criteria. The as-
sumption behind sampling the selected projects is project performance status.
This study utilized the two types of data sources for investigating the impact of
risk on the project performances. These are questionnaire and Focus Group
Discussions (FGDs) as primary data sources and literature review as secondary
data sources. Questionnaire survey and FGDs were used as data collection tools
for this study. To elaborate, questionnaire survey was carried out on the selected
twenty two (22) projects’ representatives from contractor and consultants. The
contents of the questionnaire survey on the project contractor and consultant
are identifying the availability of risk management practices and impact of con-
struction risk on the project performance in terms of time, cost and quality. This
thesis work attempts to assess the current risk management practice and impact
of risk in construction project to improve the overall performance. Every at-
tempt has been made to seek information from relevant stakeholders, and to re-
view different standard literatures. The following frame work shows the way
how the study follows (Figure 1).

The research utilizes the relative important index (RII) and percentage of
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Figure 1. Model for work flow for the study.

probability from the feeding data to identify the critical attributes among all the
risk factors affecting the project performance using SPSS software. Then data is
presents using bar charts and pie charts; tables are selected for data presentation
to show the probability of occurrence and its impact of risk factors and the radar

charts are selected to present the risk level.

3. Result and Discussion

In general the risks level is rating based on its impact on time, cost and quality.
As a combined of this consequence, the risk levels are ranked as very high, high,
moderate, low and very low. Based on this rank scale the following are grouped
under very high risk level.

These are equipment/material failure is ranked first in the risk level, the la-
bour poor productivity ranked second and equipment and material availability is
third. The impact is the effect of the contingency. Potential event of loss desig-
nating risk (R) is translated in mathematical terms as a result of the product of
the size of the impact I and likelihood of P [12].

R=1IxP (1)

The risk factors indicated by the Radar graphs show the values of different
risks but the same probability of occurrence and it shows the rank of risk level.
Variable (Factors are the same order in above Table 1). The chart clearly shows
which risk factors have high impacts from the project objectives (time, cost and
time).

From the radar graph (Figure 2), Labour dispute & strike has an impact on
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Table 1. Risk levels on impact of project objectives.

Prob. Impact risk level Risk level in (%)
Risk factors events Time cost quality Time Cos Qua
RII risk
RII RII RII RII RII RII RII
Labour dispute & strike 0.5685 0.63 0.638 0.653 36.1 36.3 37.1 36.5
Labour poor productivity 0.7246 0.76 0.770 0.747 55.7 55.9 54.1 55.2 V.H
Labour culture, & religious 0.434 0.55 0.509 0.476 24.1 22.1 20.7 223 L
Equipment/material failure 0.7179 0.81 0.846 0.651 58.4 60.8 46.8 55.3 V.H
Equipment/material scarcity 0.719 0.79 0.77 0.607 57.4 55.9 43.7 52.3 V.H
Non-availability transportation 0.6067 0.58 0.612 0.567 35.6 37.1 344 35.7 M
Managerial inadequacy 0.5842 0.66 0.650 0.686 38.6 38.0 40.1 38.9 M
Supervisory inefficiency 0.5842 0.58 0.609 0.646 34.1 35.6 37.8 35.3 M
lack of Training b/n staffs 0.702 0.71 0.636 0.678 49.9 44.6 47.6 47.3 H
Lack of Communication 0.673 0.67 0.622 0.712 45.4 41.8 48.0 45.0 H
Weatherandseasonal implication 0.521 0.624 0.627 0.562 32.5 32.6 29.3 314 M
Sub-soilandgeological condition 0.549 0.61 0.653 0.585 33.9 35.8 32.2 33.9 M
Flood during construction 0.4186 0.54 0.567 0.601 23.0 23.7 25.2 23.9 L
departures of qualified staff 0.676 0.596 0.611 0.685 404 414 46.4 42.7 H
contractor/subcontractor’s incompetence  0.5299 0.62 0.589 0.705 33.0 31.2 37.3 33.8 M
Injuries 0.3151 0.32 0.3724 0.385 10.3 11.7 12.2 11.4 V.L
Earthquakes and Winds 0.2821 0.279 0.294 0.380 7.9 8.3 10.7 9.0 V.L
landslides and rock falls 0.327 0.415 0.423 0.501 13.6 13.8 16.4 14.6 V.L
New technology/materials fa, 0.561 0.581 0.528 0.633 32.6 29.7 35.5 32.6 M
Technology selection and Im, 0.567 0.611 0.571 0.662 34.6 324 37.5 34.8 M
Test failure 0.5790 0.605 0.556 0.648 35.1 32.2 37.5 34.9 M
Factor [1]
Factor [21] 70 Factor [2]
Factor [20] 60— Factor [3]
Factor [19] 20 /‘ Factor [4]
40,
—o—time
Factor [18] Factor [5]
f ~—— cost
-quality
Factor [17] Factor [6]
Factor [16] Factor [7]
Factor [15] L"\ 2 Factor [8]
Factor [14] Factor [9]
Factor [13] Factor [10]
Factor [12] Factor [11]

Figure 2. Risk level based on likely hood and its impact on project performance.
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more quality than others, labour poor productivity has more impact on cost,
Labour culture, social & religious background on time, Equipment/material fail-
ure on cost, Equipment/material availability on time, transportation facility on
cost, Managerial inadequacy and supervisory in efficiency has more effect on
quality than time and cost.

A response by all Informants to a questionnaire that inquires whether formal
risk management system is in place has revealed. To answer this research ques-
tion, the researcher have asked them to respond 1, if there is risk management
practice and 0, if no risk management practices in construction project. “No
formal risk management practice is in place to manage risks that may occur in
Ethiopian civil work construction projects”. Besides, No formal risk manage-
ment plan for the projects from the consultants. In the tool of Focused group dis-
cussion, this research question has discussed in the selected focused group from
design and construction section bureau. Two offices conclude that there is no risk

management practice or method in Ethiopian construction project (Table 2).

4. Conclusion

The aim of the research is to enlighten the impact level of risk on project objec-
tives. By developing the construction risk management practice, it enhances
achievement of project objectives, there by contributing to effective implementa-
tion of the project performance. The main objective of the research is to assess
the impact of risk in project time, cost and quality. From these identified risks
factors those have very high risk level on project costs are equipment/material
failure, labour poor productivity and equipment scarcity. Lack of training,
communication is high risk level in project cost. The quality of the project af-
fected by labour poor productivity is very high. The others like equip-
ment/material failure, managerial inadequacy, and lack of training, lack of
communication and departures of qualified staff are high risk level in term of
quality. Generally very high risks are rating based on the analysis in project per-
formance are equipment/material failure, the labour poor productivity and
equipment and material non-availability, their risk level was greater than 50%. The
second specific objective was to identify whether water work construction project
risks are managed with formal Risk management system. The assessment revealed
that construction project has no routine practices employed to manage risks. Al-

though construction risk management literature is very rich in conceptual frame

Table 2. Frequency table for Consultant’s and Contractor’s respondent.

Contractor Consultant Combined results
Value
frequency Valid (%) frequency Valid (%) frequency  Valid (%)
0 15 78.95 13 86.67 28 82.355
1 4 21.05 2 13.33 6 17.65
total 19 100.0 15 100.0 34 100.00

(0 = there is no risk management practice, 1 = There is risk management practice).
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works and models to overcome formality of risk management efforts, number of

systems which fully support risk management process is very low. The formal

risk management processes which involve risk management planning, identifi-

cations, assessment, response planning, and monitoring have no model in

Ethiopian construction project.
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