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Abstract

The risks cause cost and time overruns in all types of projects and the risk management
methods should be implemented in all types of projects. The paper presents risk assessment
methods which aim to identify, analyze and evaluate the risks associated with the projects.
Especially construction objects life cycle is full of various risks. Risks come from many sources:
temporary project team that is collected from different companies, construction site, changes in
customer preferences, etc. Moreover, the size and complexity of reality and surrounding are
increasing which adds to the risks. The object risks can be identified and evaluated by using the
Pareto analysis, Saaty’s matrix or decision tree. We can assess uncertain events or conditions
which have a positive or negative effect on at least one construction project objective.
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Introduction

The risk factor in construction business is
very high. Construction objects are unique
and built mostly only once. Risk management
is a concept which is used in all industries,
from IT related business, automobile or
pharmaceutical industry, to the construction
sector. Each industry has developed their
own risk management standards, but the
general ideas of the concept usually remain
the same regardless of the sector. Decision-

making is very important in the management
of projects, such as risk assessment results in
huge and important projects, contractor and
supplier selection, etc. Each project manager
should have a basic knowledge about risks
associated to a project and how to handle
them. Risk management should be conducted
on all projects. The degree, level of detail,
sophistication of tools, and amount of time
and resources applied to risk management
should be in proportion to the characteristics
of the project under management and the
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value that they can add to the outcome. Thus,
a large project that provides value to an
important customer would theoretically
require more resources, time, and attention
to risk management than would a smaller,
short-term, internal project that can be
conducted in the background with a flexible
deadline.

The principles of risk management should be
appropriately applied based on the specifics
of a project and the organizational
environment. Risk management provides
benefits when it is implemented according to
good practice principles and  with
organizational commitment to taking the
decisions and performing actions in an open
and unbiased manner.

The risk management process is extreme and
important. Risk measure includes risk level
determination of each objective and the risk
analysis estimation by applying various
approaches and technology. Risk control
process evaluates performance of risk
control. Risk identification is the first and
main step of risk management process. It is
describing the competitiveness conditions
and the clarification of risk and uncertainty
factors (Rutkauskas, 2008; Zayed et al,
2008), recognition of potential sources of
risk and uncertainty event responsibilities.
According to Zavadskas et al. (2008), the
project risks can be divided into three groups
- external risks, project risks and internal
risks. External risks are those risks that are
beyond the control of the project
management team. Internal risks can be
divided according to the party who might be
the originator of risk events such as
stakeholders, designer, contractor, etc. There
are various classification ways of risk
management methods. External risks
(environmental criteria) involve political
risk, economic risk, social risk and weather
risk.

Political risks are changes in government
laws of legislative system, regulations and
policy and improper administration system,
etc. (Li and Liao, 2007).

Economic risks. There is inconstancy of
economy in the country, repayment situation
in manufacture sphere, inflation and funding.
Considering the current economic situation,
this result can be reasonably expected
(Tvaronaviciené and Grybaité, 2007).

Social risks are the growing importance to
any effort at risk allocation. It is an area in
which political and social pressures from
parties having little interest in a project but
having a great impact on such a project
greatly influence its outcome. The impact of
the financial aid on the social and economic
development of the region is analyzed by
Ginevi¢ius and Podvezko (2009), risk
communication in organizations is analyzed
by Conchie and Burns (2008).

Weather risk. Except for extremely
abnormal conditions, it is a risk for the
contractor to assume, as its impact on
construction methods can be assessed by the
contractor.

Project risks methodology is described in
PMI book and IPMA Competence Baseline
Rehacek (2017b). The specific criteria such
as recognizing the value of Risk Management,
individual commitment (responsibility),
open and honest communication,
organizational commitment, risk effort scaled
to project and integration with Project
Management are included in each risk
management process (PMI, 2013). The
relationship between project risks and IT
brought many authors (Ropponen and
Lyytinen 1997, 2000; Yetton et al. 2000;
Kwak and Stoddard 2004; Na et al. 2004;
Zwikael and Globerson 2006; Han et al. 2007;
Jiang et al. 2009). Many studies pointed out
the hard side of the impact of the risk
management on the project success.
Monteiro de Carvalho and Rabechini ]Jr.
Brought examined the impact of risk
management on project performance. They
pointed out the importance of soft skills. The
main groups of criteria of the construction
projects risks belong to:
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Time risk

Cost risk

Work quality
Construction risk
Technological risk

A

Time risk can be determined by appraisal of
the delay at construction, technology and for
all works.

Cost risk. The cost of opportunity product
grows due to neglecting management
(Zavadskas et al., 2008).

Work quality. Deflective work is considered
a significant risk factor in this category
because not only does it result in
construction delays and additional cost to the
contractor but it easily leads to disputes on
the liability for the deflection.

Construction risk. The risks are involved in
construction delay, changes in the work and
construction technology.

Technological risk. Designing errors, lack of
technologies, management errors, shortage
of the qualified labour.

1 1 3 5 7
( 1 1 3 3 5\|
1 1
Risk evaluation = | 1/3 1/3 i 3 3 | [1]
\ /s /3 /3 1 3/
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If we use Saaty’s matrix to assess the
importance of these risks, we can achieve the
results shown in Table 1. According to the
expert ‘s assessment we can calculate the

weight of the particular type of risk. The
highest weight has the time and cost risk (see
table 1).

Table 1: Types of risk evaluated by using Saaty’s matrix (own calculation)

Geomean Weight
Time risk 2.5365 0.386
Cost risk 2.1411 0.326
Work of 1.0000 0.152
quality
Construction 0.5818 0.088
risk
Technological 0.3165 0.048
risk

Pareto analysis is based on the principle
that 80-95% of the problems are caused by a
small number of causes of 5-20%. These
causes were formulated by Pareto; he
described them as a vital minority. For these
reasons, it is necessary to focus, analyze

them

in depth and

eliminate them to

minimize their impact. The other causes
were later named by Juran to a useful
majority. It is based on the 80/20 rule, which
means that 80% of the problems are caused
by 20% of the causes. We have to create a
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cumulative number of deficiencies and a
cumulative number of deficiencies in
percentage. Diagram is made of two charts -
histogram and Lorenz curve. A graphical
representation of Pareto’s claim, sometimes
called the 80/20 rule, is Pareto diagram.
Pareto diagram is a diagram that helps to
analyze causes that cause a problem. From
the Pareto diagram it is possible to
determine vital causes, respectively factors
that need to focus on solving the problem.
This diagram is composed of a bar graph and
a Lorenz curve. The column graph is a
cumulative number, Lorenz curve of relative
frequency. To determine vital factors is a
significant factor of the average factor (50%)
that can be found on the Lorenz curve. Those
factors above the average are a vital
minority. (Bazsova, 2014).

A survey provided in 2016 with the

managers of the SME showed the biggest

frequency of the risk at the adverse weather.
9.

The authors made the similar survey in 2017.
The information provided Attn Consulting
Company. The survey revealed the main risks
parameters, which are connected with the
projects. The results are displayed on table 2
and figure 1, which have shown that most
companies rated the severity of the 5 most
serious types of risk.

The most serious risks in a project-based
organization include:

1. Risk of non-compliance with
delivery date

2. Risk of non-compliance with
workflows

3. Risk of unforeseen costs

Risk of non-payment of invoices by

customers

The risk of adverse weather

Risk of current and ex-employees

Risk of hackers

Risk of competitors

b

N

Table 2: The most serious types of risks from the survey

Type of risk Frequency

Risk of non-compliance with delivery date 200
Risk of non-compliance with workflows 186
Risk of unforeseen costs 159
Risk of non-payment of invoices by costumers 148
Risk of the adverse weather 108
Risk of competitors 49
Risk of hackers 11
Risk of current-and ex-employees 2
Total number of cases 863
Average 107.875
Median 128
Std. Deviation 73.2076456

Petr Rehacek and Blanka Bazsova (2018), Journal of Eastern Europe Research in Business and

Economics, DOI:10.5171/2018.790198



Journal of Eastern Europe Research in Business and Economics

Type of risk in projects

250

200

150

100

50

Fig. 1: Pareto diagram (own calculation)

Pareto diagram showed that the importance
is at the first 3 types of risk: the risk of non
compliance with the delivery date, the risk of
non compliance with workflows and the risk
of unforeseen costs. (see Fig. 2)

Internal (Intrinsic) Risks:
Resource risk

Project member risk
Stakeholders’ risks

O

o Designers risk

o Contractor risk

o  Subcontractor risk
o Suppliers risk

o Team risk

Construction site risk
Documents and information
risk

Resource risk. Materials and equipment
involve considerable risks. The availability
and productivity of the resources necessary
to construct the project are risks which are

proper for the contractor to assume (Fisk,
2003).

Project member risk. Team risk refers to
issues associated with the project team
members, which can increase the uncertainty
of a project’s outcome, such as team member

turnover, staffing build wup, insufficient
knowledge among team members,
cooperation, motivation, and team

communication issues.

Stakeholders’ risks rightfully belong to the
stakeholder alone and should be retained by
stakeholders except to the extent that they
are influenced by construction methods
determined by the contractor, or created by
suppliers controlled by the contractor.
Stakeholders’ influence on the external
environment is analyzed by Mitkus and
Sostak (2008).

Designers risk. The expansion of
construction has placed great burdens upon
the design professions.  Maintaining
performance standards in the face of this is
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quite difficult, and occasionally, design or
specification deflections occur that create
construction problems. Design failures or
constructability errors are becoming more
and more apparent, and the architect should
bear the true cost of such failures.

Contractor risk. The prime or general
contractors are in the best position to assess
the capacity of their subcontractors, and
therefore it is they who should bear the risk
of not assessing the risk properly.

Subcontractor risk is properly assumed by
the contractor except where it arises from
one of the other listed risks attributable to
stakeholder or architect (Fisk, 2003).

Suppliers risk. Default from obligations of
the supplier (Fisk, 2003).

Team risk. Team risk refers to issues
associated with the project team members
that can increase the uncertainty of a
project’s outcome, such as team member
turnover, staffing build wup, insufficient
knowledge among  team members,
cooperation, motivation, and team
communication issues. The working team
must analyze the business activities of all
alliance members and identify various risk
factors in business activities and their
characters (Gunstone, 2003; Li and Liao,
2007; Lietal,, 2007).

Construction site risk. Accident exposures in
workplace are inherent in the nature of the
work and are best assessed by the
contractors and their insurance and safety
advisors (Fisk, 2003).

Documents and information risk. It
assumes: contradiction in documents;
pretermission; law and communication.

Changed order negotiation and delayed
dispute resolution are significant risks
during project construction. Communication
is very important at all construction period
and after finishing construction work.

Likewise, risk management has become a
timely issue widely discussed across
industries. There has been study conducted
by Rehacek (2017a) in three countries which
emphasizes the importance of the project
context considering the industry. However,
with regard to the construction industry, risk
management is not commonly used. More
construction companies are starting to
become aware of the risk management
process, but are still not using models and
techniques aimed for managing risks. This
contradicts the fact that the industry is trying
to be more cost and time efficient as well as
have more control over projects. The
construction industry operates in a very
uncertain environment where conditions can
change due to the complexity of each project
(Sanvido et al, 1992). The aim of each
organization is to be successful and risk
management can facilitate it. However, it
should be underlined that risk management
is not a tool which ensures success but rather
a tool which helps to increase the probability
of achieving success. Risk management is
therefore a proactive rather than a reactive
concept (Tsai and Yong, 2010). They point
out naturel phenomena like earthquake, fire,
high gale, rainfall; economics phenomena like
materials’ costs, difficulty of financing, low
market demand, exchange rate fluctuation,
politics phenomenon like change of laws,
bribery, corruption, etc.

This study brought results from the Czech
Republic construction companies. They have
been addressed.
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Increased material cost

Exchange rate fluctuation
|

Difficulty of financing | Economicsifinance

Low market demand {

Strong competitor  /

Incompetent planning

Incompetent management | Job site

Incompetent coordinator ./

Stringend contractual terms
Deficit contracting |

Short of manpower or experience

B |

Higher cost than bid taking )

Short of capital or quipment
Local jobsite particularity % Contractor

Shortage in machine tools and workers mobilization

Erroneous allocation of human resource |

Lack of trustworthy support by subcontractor

Low working morale /|

High personnel mobility /

Unequal contractual provisions

Unjast arbitrator

Inadeguate insurance coverage | Contract /

Defect warranty |
Misjudged cost estimation  /

_Change o laws
Bribery/corruption 3\
Lobby (legalillegal) ¢
Rigid bureaucracy

|, Politicsisociety

—| Type of risk )

__ Earthquake

Natural Phenomenon | High gale

' Rainfall

MNew technology implementation
f 3 High quality standard

Construction Faulty job field survey

Industrial characteristics

Inadequate construction planning

\ _ Inadequate procurement planning

Constructability

{ vague drawing specifications

Incomplete construction area

Frequent design change

Incompetent supervision skills

\__Lack of fair stance
Feasibility study
' Reference by subcontractors

/  Relation with the subcontractors

\ Lat t
\ Ch‘eﬂ(!- ate paymen

. Reliance on architect/consultant
L Jobsite superintendent being incompetent

Financial problemibankruptcy

Difficulty in choosing business dealer

Monopolized bidding

. Labour union

Fig. 2: Projectrisk structure tree (redesigned by Tsai and Yang, 2010)

Risk Response Planning can be done by the
following methods (Rajendhran and Sundar,

2011; Rehacek, 2016):

1. Risk Avoidance: Risk can be warded
off by removing the cause of the risk
of executing the project in a different
direction while still aiming to
accomplish  project  objectives.
Change project management plan to
eliminate a threat, to isolate project
objectives from the risk’s impact, or
to relax the project objective that is
in jeopardy, such as extending
schedule or reducing the scope.

2. Risk Transfer: Transferring risk
involves finding some other party
who is willing to  accept
responsibility for its management,
and who will bear the liability of the
risk should it occur. Transferring a

threat does not eliminate it; the
threat still exists however it is
owned and managed by another
party. Transferring risk can be an
effective way to deal with financial
risk exposure. The aim is to ensure
that the risk is owned and managed
by the party best able to deal with it
effectively.

Risk Mitigation / Reduction: Risk
mitigation reduces the probability
and/or impact of an adverse risk
event to an acceptable threshold.
Taking early action to reduce the
probability and/or impact of a risk is
often more effective.

Risk Exploit: This strategy seeks to
eliminate the uncertainty associated
with a particular upside risk by
creating the opportunity. Eliminate
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the uncertainty associated with a
particular upside risk. An
opportunity is defined as a risk event
that if it occurs it will have a positive
effect on achievement of project
objectives.

5. Risk Share: Allocate risk ownership
of an opportunity to another party
who is best able to maximize its
probability of occurrence and
increase the potential benefits if they
happen. Transferring threats and
sharing opportunities are similar in
that a third party is used, those to
whom the threats are transferred
take on the liability and those to
whom opportunities are allocated
should also be allowed to share in
the potential benefits.

6. Risk Enhance: This response aims to
alter the “size” of the positive risk.
The opportunity is enhanced by
increasing its probability and/or
impact, thereby maximizing the
benefits gained from the project.
Seeking to facilitate or strengthen
the cause of the opportunity, and
proactively targeting and reinforcing
its trigger conditions.

7. Risk Acceptance: Ultimately, it is not
possible to eliminate all threats or
take advantage of all opportunities -
we can document them and at least
provide awareness that these exist
and have been identified, some term
this ,passive acceptance”. This
strategy is adopted when it is not
possible or practical to respond to
the risk by the other strategies, or a
response is not justified by the
grandness of the risk. When the
project manager and the project
team decide to accept a risk, they are
agreeing to address the risk, if and
when it happens. This involves the
use of a fallback (contingency) plan
if a risk occurs. Contingencies can
also be in the form of sometime kept

in reserve to deal with unknown
risks or in the form of costs to deal
with unknown risks.

8. Risk Control: is the final step of the
process (Rajendhran and Sundar,
2011; Rehacek, 2016). After we have
implemented response actions, we
must track and record their
effectiveness and any changes to the
project risk profile. Did the response
actions have a positive or negative
effect  on achieving  project
objectives? Responses taken in risks
should also be documented for
future reference and project plans.

Risk Management Methods in Projects

According to the Rajendhran and Sundar,
20011 and Rehacek, 2016 the Risk
Identification can be done by brainstorming,
Delphi Technigue, interview, past experience,
checklist and questionnaire. Risk
Assessment can be done by the following
methods (according to Rajendhran and
Sundar, 2011; Rehacek, 2016): Qualitative
Method, where

PI factor = Probability of Risk X
Impact of Risk ,
(2]

than Quantitative methods Sensitivity
Analysis: This is carried out to identify the
uncertainty and Scenario Analysis.

Decision Trees

The risk analysis is carried out by decision
tree diagram. Decision trees are very helpful
to both formulate the problem and evaluate
options. In this analysis there are graphical
models used to represent the project and can
clearly reflect the effects of each decision
taken in the project. The decision tree in
figure 3 displays the evaluation of the project
company, which has three possibilities of
how to evolve under condition high, middle
or low demand within four years. The
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company has 3 possibilities of its
development in time: even fuse with other
company or reduce its activities or stay in the
same condition as in previous year (see fig.
3). The calculation has provided with the
expectation of the high demand (probability
0.3) or with the middle demand (probability
0.5) or with the low demand (probability
0.2).

Each edge has its utility in the decision tree.
The edges together form branches. From the
point of view of optimality, the optimal
option for the decision maker is this, which
delivers maximum usability. Th

was made in years 2014 ____.
mentioned case study calculate the expected
usability in the stochastic decision tree as:

n

zpijzl

ij=1

where: i - expresses i-th node, j - expresses j-th choice.

High 10,8
demand
5
Middle 12
demand
6
Low 3.6

demand D
High

demand

Middle

demand
Low

4 demand
[«
E p: High
demand 7.2
] 11
21,3
P=8
4

Middle
demand b

Low
demand
13

2014 2015

Fig. 3: Decision tree (own calculation)
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Conclusions

Risks are being managed every day in every
industry, but not in such a structured way as
the literature describes. However
information provided in those sources is
rather messy. Some theories provided by risk
management literature are not at all
applicable to specific industry. As also other
researchers confirmed, the knowledge of risk
management is close to zero, even though the
concept of risk management is becoming
more popular in the construction sector.

Professionals in the industry are using
techniques described in the literature
concerning risk management, but are not
aware of it. Risk management technique is
rarely used by the participants in projects.
The participants used to handle the risks
with an informal approach. This technique is
not employed because of less knowledge and
awareness among the industry. The risk
management technique should be applied
into any project at the initial stage of the
project to get maximum benefit of the
technique. Hence, there is a thriving need to
have a well-documented procedure which
should be a one item solution to all hazards
that are likely to occur during project life
cycle. There should be a more wholesome
approach towards risk management instead
of the present sporadic approach towards the
risks.
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