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ABSTRACT

RISK PERCEPTION AND TRENDS OF TURKISH CONSTRUCTION
COMPANIES

GURSEL (YENER), Aysegiil Petek
M.S., Department of Civil Engineering
Supervisor: Assoc.Prof Dr.Talat BIRGONUL

January 1998, 112 pages

This study includes a comprehensive survey conducted for the purpose of providing
an insight into the current attitudes of leading Turkish construction companies
towards risk and its management. The content of this thesis is based on a structured
questionnaire which includes general information about responding companies, their
perceptions about the degree of importance and frequency of certain construction
related risks, as well as their allocation. After discussion of the current obtained
views, the results are compared with a similar survey conducted in the USA, by
Roozbeh Kangari. Except for the risks stemming from the country’s economical and
political situation, both Turkish and US contractors have assigned the same level of
importance to risks specific to construction industry. Besides, evidences concerning
the applicability of risk management and analysis techniques in Turkish construction
sector, their benefits and the reasons for using them or not from a contractor’s

viewpoint are obtained.

il



Finally, the suggestions of the contractors about the implementation of risk
management techniques in construction projects are discussed. As a result; it has
been found out that the contractors rank the risks that originate from the political and
economical instability of the country as the most important ones. Furthermore, it has
been believed that governmental institutions, having the greatest share in the
construction market as a client, allocate such risk on to the contractors without
application of appropriate and fair contract strategies. Most of the contractors
mentioned that co-operation and co-ordination of governmental agencies, universities
and construction companies are necessary for the successful implementation of risk

management strategies, in Turkey.

Keywords: Construction Industry, Attitudes, Risk Perception, Risk Allocation, Risk

Management and Analysis Techniques and Surveys.
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TURK MUTEAHHIT FIRMALARININ RiSK KONUSUNDAKI GORUS VE
EGILIMLERI

GURSEL (YENER), Aysegiil Petek
Yiiksek Lisans, Ingaat Miihendisligi Bolimii

Tez Yoneticisi: Dog. Dr. Talat BIRGONUL

Ocak 1998, 112 sayfa

Bu c¢aligma, onde gelen Tirk miteahhit firmalarinin risk ve risk yOnetimi
konusundaki giincel yaklagimlarini ortaya gikarmak amaciyla diizenlenen genis bir
aragtirmay1 kapsamaktadir. Tezin igeri8i; ankete katilan firma hakkinda genel bilgi,
miiteahhit firmalarin belli bagli risklerin 6énem dereceleri ve kargilagiima olasihiklan
ile ilgili algilamalart ve bunun yanisira bu risklerin taraflar arasindaki paylagimina
iliskin goriiglerin yeraldig1 standart bir ankete dayanmaktadir. Firmalann risk
konusundaki giincel goriusleri tartigildiktan sonra, sonuglar Roozbeh Kangari
tarafindan Amerika’da duzenlenen benzer bir aragtrmamn sonuglan ile
karsilastirnlmaktadir.  Sonuglar gostermektedir ki; iilkelerin ekonomik ve politik
kosullarindan kaynaklanan riskler diginda, gerek Tirk ve gerekse Amerikal
miiteahhitler insaat endistrisine Ozgu riskleri Onemlerine goére aym sekilde
derecelendirmiglerdir. Butiin bunlarin yanisira, miiteahhitlerin bakis agisindan; risk

yonetim ve analiz tekniklerinin Turk insaat sektorinde kullamilabilirligi, bu



tekniklerin faydalari, kullanim veya kullanilmama nedenleri hakkinda da bilgiler yer

almaktadir,

Son olarak, miiteahhitlerin risk yonetim tekniklerinin ingaat projelerinde uygulanmast
konusundaki onerileri irdelenmektedir. Bu ¢alisma sonucunda, miiteahhitlerin
ulkedeki politik ve ekonomik istikrarsizliklardan kaynaklanan riskleri en onemli
riskler olarak gordiikleri ve en biiyiik isveren olan kamu kuruluslarinin uygun ve adil
olmayan bir sozlesme stratejisi ile risklerin biiyiik bir kismim miiteahhitlere
yiikledigi ortaya ¢ikmaktadir. Ankete katilan miiteahhitlerin hemen hepsi de risk
yonetiminin Tirkiye’de uygulanabilmesi i¢in kamu teskilatlanmn, Gniversitelerin ve
insaat  firmalannin  isbirliginin  ve  koordinasyonunun gerekli oldugunu

vurgulamaktadirlar.

Anahtar Kelimeler: Insaat Endustrisi, Risk Algilamasi, Risk Paylagimi, Risk
Yonetim ve Analiz Teknikleri ve Anketler.
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CHAPTER 1

INTRODUCTION

1.1 The Purpose and the Scope of the Study

The purpose of this study is to demonstrate trends and current attitudes of Turkish
contractors towards risk concept, how they tackle the risks and what is done to

conduct construction risk management and analysis.

One important aspect of this study is putting forward the degree of importance of
risks that can be encountered in construction projects, as well as their probability of
occurrence. It will also provide an insight into the Turkish contractors’ approach to
the construction risk allocation. Besides, it will supply some evidence about the
applicability of risk management and analysis techniques (RMAT) in Turkish
construction sector, their benefits and the reasons for using them or not from a

contractor’s viewpoint.

1.2 Introduction to Risk in the Construction Sector

Due to the dynamic, challenging and rewarding nature of the construction industry,
the construction companies are nearly all the time subject to risk. The construction
business encompasses a wide range of activities and is in close relation with many
other sectors. It requires a large number of people with different skills and interests.
Moreover, it is affected from external factors such as national economic conjuncture,

government acts, political situation, and so on.



The construction companies have different characteristics when compared to those in
other sectors, especially in terms of their financial structure. As long as they can
realize their projects and are paid by the owner, they can survive. They have a limited

budget.

The most important thing for a construction company would be the unrealistic
estimate of cost and the completion time of a project since it directly affects the

financial decision making process.

Moreover, construction companies are adversely affected from inflation, defective and
late design, delayed progress payments, exceptionally inclement weather, changes in
material and stock prices, inadequate planning and many other factors. All these
factors can affect time, cost, quality, performance and productivity of a construction
project. Deviation from any of these components of a project would result in loss, or
even in bankruptcy of the construction company. For those reasons, risk management
is considered an important part of the decision making process. Through an effective
and systematic risk management process, risks can be minimized, transferred or

controlled, however, they can not be eliminated totally.

In Turkey, the contractors can any time face the risk of delayed progress payments,
severe competition, inflation, and political instability as the results of the survey used
in this thesis, and interviews with the contractors clearly show. This study is hoped to
be a guideline for improving the contractors’ understanding of the major risks and
introducing the risk management concept, to help them survive in such a sector and

country.



CHAPTER 2

LITERATURE SURVEY:
RISK MANAGEMENT IN THE CONSTRUCTION INDUSTRY

2.1 Introduction

In this chapter of the study, an easily understood overview of the risk management

that is applicable to construction industry is going to be provided.

Construction projects, from beginning to end, are exposed to uncertain
environments because of such factors as design, materials and equipment
availability, contractor ability, climatic environment, the economic and political
environment, and statutory regulations. Moreover, uncertainties increase with the
size of the project (in terms of its physical size, its manpower requirements, and its
financial value), the complexity of the project (which is affected by the number of
disciplines involved), the level of involvement of external agencies (e.g. the impact
of government regulations), the degree of impact of environmental issues (e.g.
weather, local lobbies), the level of impact of international trading conditions and
currency fluctuations, unknown levels of inflation for long-term projects and the

complexity of financing [1].

Most contractors, however, have developed a series of rules of thumb that they
apply when dealing with risk. These rules generally rely on the contractor’s
experience and judgment. Rarely do contractors quantify uncertainty and
systematically assess the risks involved in a project. Furthermore, even if they
assess these risks, they even frequently evaluate the consequences (potential impact)

associated with these risks [2].



The objective of project management should not be to avoid risks. To avoid risks is
to stagnate and ultimately to be overtaken by events and die [3]. Therefore, the
risks should be recognized, assessed and managed systematically through risk

analysis and management.

2.2 Risk and Uncertainty - Definitions

There is no unique definition of risk in the literature. Some of the common

definitions are as follows:
Risk - in its most basic form, is the uncertainty associated with any outcome [4].

According to Raftery, risk is an abstract concept. It is difficult to define and, in
most cases, impossible to measure with any precision. In the context of
management and economics of construction projects, a definition of risk and

uncertainty would be as follows:

Risk and uncertainty characterize situations where the actual outcome for a

particular event or activity is likely to deviate from the estimate or forecast value

(31

Considering both internal and external aspects of projects, risk has also been defined

as:

Exposure to the possibility of economic and financial loss or gain, physical
damage or injury, or delay as a consequence of the uncertainty associated with

pursuing a particular course of action [5].
In the context of project management, Wideman defines project risk as follows:

Project Risk is the cumulative effect of the chances of uncertain occurrences

adversely affecting project objectives.

In other words, it is the degree of exposure to negative events, and their probable
consequences impacting on project objectives, as expressed in terms of scope,

quality, time and cost.



The definition of Wideman can better be explained by the following relationship
shown diagrammatically in Figure 2.1. It can be visualized that unknowns about the
future may turn out to be either favourable or unfavourable, but lack of knowledge
of future events constitutes uncertainty so that uncertainty is simply the set of all
possible outcomes, both favourable (opportunity) and unfavourable (risk).
Accordingly, the constant goal of project risk management should be to move

uncertainty away from risk and towards opportunity [6].

VENTURE » OUTCOME
(Project) (Products)
FAVORABLE
/ (Opportunity)
UNKNOWNS

\. UNFAVORABLE

(Risks)

Figure 2.1. The Uncertainty/Opportunity/Risk Relationship [Wideman, 1992]

In the literature, sometimes, a distinction between the definitions of risk and
uncertainty is encountered while these two terms are generally considered to be
synonymous [7]. The distinction between risk and uncertainty is usually that risk is
taken to have quantifiable attributes, whereas uncertainty does not. In other words,

uncertainty is "one of a kind".

Such a distinction serves little useful purpose for the practical purposes of decision
making in construction projects as the vast majority of business decisions are made
without the benefit of statistical data and statistical calculations. Most decisions

depend on subjective judgments [3].



2.3 Risk Management

2.3.1 Risk Management - An Integrative Function

Failure to give proper recognition to risk management on a project can lead to

unnecessary and often substantial losses, or even complete project failure.

status of risk on a project varies significantly during the course of its life cycle, and,
as with most of the other project functions, the most effective time for achieving the
greatest impact on project results is early on in the project development phase.

Consequently, risk management should be established as a continuing integrative

function throughout the project's life cycle.

Figure 2.2 illustrated schematically how risk management integrates with each of the

other project management functions [6].

PROJECT

MANAGEMENT
INTEGRATION

SCOPE

Expectations
Feasibility

!

Life Cycle and

-

Requirements,

QUALITY
Standards

Environmental Variables

INFORMATION/
COMMUNICATIONS

Ideas, Directives,
Data Exchange Accuracy

Vg

PROJECT
RISK

Availability

Productivity

Time Objectives,

HUMAN
RESOURCE

Services,Plant,Materials:

Restraints Performance
} Cost Objectives,
Restraints
CONTRACT/
TIME ¢ PROCUREMENT
COST

Figure 2.2 Integrating Risk With Other Project Management Functions
[Wideman,1992]




2.3.2 Risk Management - Definition and General Approach

Risk management - is the identification, measurement and control at most
economic cost of the risks which can threaten life, property and the assets and

earnings of an organization [8].
According to Wideman:

Risk management - is the art and science of identifying, assessing and responding
to project risk throughout the life of a project and in the best interests of its

objectives. [6]

Put simply, risk management is a way of insuring against an upset in future plans

[9].

A significant initial part of risk management process is the risk analysis.

Risk analysis - 1s the identification and assessment of the likelihood of risks

occurring and the consequences of occurrence [8].

The aim of risk analysis and management is to ensure that truly worthwhile projects
are sanctioned, overruns are avoided to a certain extent [11]. It is a very

constructive and creative process in terms of project management [7].

2.3.3 Risk Management System

Risk management system must be practical, realistic, and cost effective. It is a
matter of common sense, analysis, judgment, intuition, experience, gut feel, and a
willingness to operate a disciplined approach to one of the most critical features of

any business or project in which risk is generated.

The process of risk management system is broken down into a number of stages.
One approach is a process made up of five stages, namely, risk identification,

classification, analysis, attitude and response [7]. Another approach proposes risk



identification, assessment, response and documentation phases [6] while another
third approach consists of a simple model of stages consisting of risk analysis and
risk management [10]. Apart from terminology, the three approaches are made up

of similar steps which cannot be distinguished definitely.

It is better to provide a general description of stages of risk management process.

Here, the first approach will be taken as basis.
2.3.3.1 Risk Identification

At this stage, the source and the type of risks are identified [7]. Risk identification
is considered as the process requiring the greatest attention because at this stage all
the potential risks having a large impact on the final cost and duration of a project
are identified. Since the most influential decisions are made early in the life of
projects, all the potential risk and uncertainties should be identified as early as

possible [10].

There are six steps involved in the risk identification process as shown in Figure 2.3

[2].

Existence of
Uncertainty

l Risk Event: ;
Preliminary S mVents Risk

. Consequence .
Checklist Scenarios Mapping

—_— _—

Logi;il
Categerization

Scheme

Risk

Category
Summary Sheet

v

<
<

Figure 2.3 Risk Identification Framework [Al-Bahar &Crandall, 1990]



Preliminary Checklist

The preliminary checklist of potential project risks is the starting point for
identifying risk. A failure to recognize the existence of one or more potential risks
may result in a disaster or foregoing an opportunity for gain for gain resulting
proper corrective action. Risks of all types that affect productivity, performance,

quality, and economy of construction should be included.

Commercial checklists or survey questionnaires, in addition to the past experience of
contractors can be utilized to assist in preparing checklist of potential risks. Despite
the fact that substantial effort has been devoted to establishing a systematic
identification process, success is heavily dependent upon the experience combined

with intuition of the contractor identifying the risk.

Identify Risk Events / Consequence Scenarios

The second step of the risk identification process is the definition of a set of credible
risk event/consequence scenarios. This set represents all reasonable possibilities
associated with the realization of each primary source of risk included in the
preliminary checklist. The consequences can include economic gain/loss, personal
injury, physical damage, time and cost savings/overrun. Since most risks that evolve
in construction projects are financially related, the emphasis is on the financial
consequence criterion as a uniform basis of assessment. Any other criteria can be

valued in terms of financial gain or loss.

Risk Mapping

In event risk mapping, a graph of two dimensions or scales is proposed to construct
the risk map. In the first dimension, uncertainty will be assessed with regard to the
probability of occurrence. In the second dimension, risk will be assessed with
regard to its potential severity. Such a two-dimensional graph is considered an
important graphical representation, and will enable the project manager to assess the

relative importance of an early stage. Risk is a function of the interaction of



uncertainty and potential gain/loss, and the proposed mapping function presents Iso-
Risk curves where each curve represents equivalent risk but differences in
uncertainty and gain/loss. The further the curve is from the origin the greater the

risk. Figure 2.4 shows the risk mapping.

A

Iso-Risk Curves

Probability

>

Potential Severity

Figure 2.4 Risk Mapping Concept [Al-Bahar &Crandall, 1990]

Risk Classification

The purpose of classification of risks is twofold: First, to expand the contractor’s
awareness about the risk involved. Second, we need to classify risks because the
strategies a contractor adopts to mitigate risks will vary according to their nature
[2]. Risks may be classified in a number of different ways. One way is to classify

risks according to their impact on the project. For example:

e Scope risks - risks associated with changes of scope.

e Quality risks - failure to complete tasks to the required level of technical and
quality performance.

e Schedule risks - failure to complete tasks within the estimated time limits.

o Cost risks - failure to complete tasks within the estimated budget allowances.
This approach has a disadvantage that many identifiable risks will have an impact on

two or more of these areas. So this leads to significant overlapping and potential

double counting when it comes to making offsetting provisions.

10



Yet another way of classifying risks is to separate them according to their nature.
For example, discrete one-time events such as fire and theft may be distinguished
from those that are time-scaled, such as with flooding or earthquake, because in the
latter case the probability and magnitude of occurrence varies with the period of

time selected [6].

A useful approach to risk identification is to classify the types of project risk
according to the primary source (rather than effect). This will also facilitate more
effective management. Later, in Table 2.1 a list of primary sources of risk in
construction projects together with probable risk management responses and a

summary of possible counteractions against risks will be given.

Risk Category Summary Sheet

This is the final step in risk identification process. The summary sheet will integrate
the participation of all personnel involved in the project management team. Such
participation is considered very important in risk identification process, since

judging the significance of any risk cannot be delegated to a single person [2].

2.3.3.2 Risk Analysis

The main purpose of a risk management system is to assist business to take the right
risks. An integral part of the system is risk analysis [7]. At his stage, the
consequences associated with the type of risk or combination of risks, by using

analytical techniques are evaluated [4].

Risk analysis can be qualitative and quantitative, whereas qualitative risk analysis
cover risk identification and initial risk assessment stages. The interaction between
different stages of risk management system is common. Initial qualitative risk

analysis is realized by using the following well-known techniques;

» Check lists of risk compiled from previous experience,
e Interviews with key project participants and,

¢ Brain-storming with the project team.

11



It is believed this initial stage is essential and it brings considerable benefits in terms
of understanding project and its potential problems [10]. At the end of initial risk
analysis, a project may be rejected because it is unacceptably risky. The emphasis in
“initial risk analysis” is on an unbiased accept/reject decision, while the emphasis in
“additional risk analysis” is on strategic and tactical decisions about managing risk

assuming that project will proceed [11].

Quantitative risk analysis is considered as the most formal aspect of the whole

process, usually involving sophisticated analysis techniques [10].

There are a number of systematic models used in the quantitative risk analysis stage.
Kangari and Riggs classified these methods as classical models (i.e., probability
analysis and Monte Carlo Simulation) and conceptual models (i.e., fuzzy set

analysis) [12].

Some of the very common techniques which can be used to support risk analysis

follow:;

* Brain-storming

o Sensitivity analysis

» Probability analysis

* Monte Carlo Simulation
e Delphi Method

e Decision Tree analysis

o Utility Theory

¢ Decision Theory

e Fuzzy Set Theory

Practical application of the above mentioned techniques may be limited to certain
type or size of project. Perhaps more important is management’s attitude towards
risk analysis itself, especially as it tends to be governed more by their understanding
of the mathematics involved in the techniques and consequently, in their confidence

in the results produced.
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Brain-storming is a simple but effective attempt to help people think creatively in a

group and also very effective in finding creative solutions to potential problems.

Sensitivity analysis is the simplest form of risk analysis [6]. It is used to identify the
impact on the total of a change in a single risky variable [7]. Some of the
advantages of sensitivity analysis include that there is a range of possible outcomes,
decision making is more realistic and the relative importance of each variable
examined is readily apparent. Some weaknesses are that variables are treated
individually, limiting the extent to which combinations of variables can be assessed,

and the probabilities of occurrence of risk are not quantified [6,10].

Probability analysis is advantageous over sensitivity analysis since it specifies a
probability distribution for each variable and then considers the effects on the risks
in combination. However, since every project is unique, defining the probability of
occurrence of any specific variable may be quite difficult. The problem of assessing
how risks can occur in combination is usually handled by a sampling approach (such
as the Monte Carlo Simulation technique) and running the analysis a number of
times. Today, many computer programs such as @ Risk, CASPAR and Crystal Ball

are available for analyzing and simulating risk.

The basic concept of Delphi Method is to derive a consensus using a panel of
experts to arrive at a convergent solution to a particular problem. This is
particularly useful, for example, in arriving at probability assessments relating to

future events when risk impacts are large and critical [6,13].

Decision Trees are commonly used to study alternative projects and the effects of

design and other choices on project costs [10].

None of the techniques discussed so far take into account the attitude towards risk
of the decision maker. Utility Theory endeavors to formalize management’s attitude
towards risk. However, in practical project work Utility Theory tends to be viewed

as rather theoretical [6].



Decision Theory is a technique for assisting in reaching decisions under uncertainty
and risk. All decisions are based to some extent on uncertain forecasts. Given the
criteria selected by the decision maker, Decision Theory, points to the best possible

course whether or not the forecasts are accurate [14].

Fuzzy Set Theory assesses qualitative data in quantified terms. Fuzzy data approach
provides ways of exploring possible outcomes, but unless they are based on sound

results, results can be misleading [15].

Risk analysis techniques help decision makers to utilize subjective judgments in a
systematic way and improve the quality of decisions through the combination of

both subjective and objective judgments.

2.3.3.3 Risk Response

This is the action phase of the Risk Management System [4]. Following the
identification and analysis phases, decision maker is able to formulate suitable risk
treatment strategies in advance of the problem occurring [2,3]. The two objectives
of these strategies are removing as much as possible the potential impact and
increasing control of risk. These two approaches to managing the risk are called

risk finance and risk control respectively [2].

The general principle of risk response is that the parties to the project should seek a
collaborative and mutually beneficial distribution of risk . The starting point for the
distribution of risk is the contract [3]. If at the time of entering into a contract the
distribution of risk is not clearly understood, or is patently unfair then disputes are

almost inevitable [6].
Responses to identified risk are usually listed as follows: risk avoidance, risk

reduction and prevention, risk retention and risk transfer (through contract or

insurance).
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Risk Avoidance aims to remove risk from the project. The refusal to contract is a
simple example of risk avoidance. However, it is more relevant to consider the
specific risks which can be avoided [4,7]. Risk elements can be avoided by many

methods, which include the following;
By a Contractor:

e Do not bid on the project.

Tender a very high bid.

Place conditions on the bid.

Do not bid on the high-risk portion of the contract.

By an Owner/client:
e Do not proceed with the project.

Most of the above options tend to remove the organization from the business of

construction [4].

Risk Reduction and Prevention is directed towards decreasing exposure to potential
risks by two ways; reducing the severity of risk if it does occur and reducing the

probability of a risk.
Risk reduction and prevention falls into four basic categories:

e Education and training to alert the staff potential risks;

Physical protection to reduce likelihood of loss;

Systems to ensure consistency and to make people ask the “what if” questions.

Physical protection to protect people and property [4,7].

Risk Retention by a party that can control or uncontrol them, in both cases, imposes
a residual risk on that party. This risk exposure of any party, that is the amount of
risk still not allowed for financially, includes contingency allowances for the serious

risks. This “contingency” is often set by simply adding a 10% amount onto the
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estimated cost of a project, which is not an adequate way to deal with risks [10].
However, an adequate contingency allowance and good control, even on a tight
budget, will reduce the chance of overrun. This requires a positive and systematic

approach [6].

Transferring risk does not reduce the criticality of the source of risk, it just removes

it to another party [7].

A decision to allocate risk will be implemented either through the Conditions of

Contract or through insurance (or bonding) [6,10].

Contract strategy is essentially the primary risk allocation mechanism in the
construction industry. The contract strategy basically defines the responsibilities and
duties in the construction project. Specific terms and Conditions of the Contract
give the details of risk allocation and which party is responsible for which risk under

various conditions.

There are three ways of allocating risk in construction projects;

e The owner/client assumes all the risk (i.e., pays the costs)
o The contractor assumes all the risk (i.e., pays the costs)

e The risks are shared [16].

Many construction organizations contract the responsibility for risk as a commodity
to be bought and sold. Insurance is the prime example of this allocation strategy in
that an insurance company is allocated the responsibility for specific risks under
specific condition for a price [4]. Insurance is a mechanism for smoothing the costs
of losses, not a loss transfer mechanism. Due to its certain disadvantages, especially
being too expensive, insurance should only be used as a last resort. It has been
quoted as “a complicated and inefficient method of borrowing money, the essence of

which is that you pay back the loan before you get the money!” [8]
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Other ways for transferring the financial consequences of risks are; indemnities,
sureties, bonds, guarantees and liquidated damages.

While transferring risks, the following two rules are to be considered;

e Transfer the risk to the party that can best control the risk; and

e Transfer the risks to the party that can best afford the risks [4].

A tabular summary of the alternative risk management responses described above,

together with primary sources of risk in construction projects, is given in Table 2.1.

A formal risk management process in any organization will generally give positive
results only if it is used as a tool that considers all aspects of the project Risk
management is only as effective as the managers and staff involved. A project
manager must take care to ensure that the level of risk management is consistent
with the people involved. A very technical approach may tend to alienate staff;
however, a nontechnical approach may not provide sufficient information for

decision making.
There is no doubt that a properly working risk management process can be of great

benefit to the project by increasing communications between the project functions

and reducing the number of unpleasant surprises as the project proceeds.
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Table 2.1 Primary Sources of Risk in Projects, Risk Management Responses and
Possible Counteractions [2,17]

Primary Sources of Project Risks

Risk Management Responses

Possible Counteractions

Design

[nadequate design, Transfer, Condition clauses,

Detail, precision, appropriateness of | Avoidance. e .
specifications, surveys and Participation in design,
investigations, Adaptable design/ construction
Interaction with method of

construetion, methods,

Likelihood of change. Revisions

Environmental

Ecological damages, pollution, Insurance, Contractual clauses,

waste treatment, Transfer, Protection and safety programs.

Public enquiry.

Reduction and prevention.

Financial and economic

Intlation, Retention, Escalation clause,
Exchange rate fluctuations, Transter, Price contingency in the bid,
Detault by sub-contractors and Avoidance. Project financing by a reputable owner,
suppliers, Owrer’s purchase of equipment and
Availability of funds, material,
Adequacy of insurance, Providing performance bond and
Adequate provision of cash flow, prequalification of sub-contractors and
Taxation. suppliers,
Forward contracts for hedging exchange
rate tluctuations.
Political
Changes in laws and regulations, Insurance, Insurance,
War and civil disorder, Transfer, Contingency planning,

Expropriation, Reduction and prevention. Contractual clauses for schedule delays
Emburgoes. and additional payments,
Clear contract clauses.
Legal
Direct and indirect liabilities, Avoidance, Contingency planning,
Local laws, Retention. Contractual clauses.
Bureaucratic delays.
Logistics
Availability of specialized resources, | Transter, Contractual clauses,
Access and communications, Retention, Purchase including delivery.

Damage to equipment and material
in transit.

Reduction and prevention,
Insurance.

Construction

Climate,

Industrial relations,

Diitferent site conditions,

Defective work,

Equipment failure and theft,
Accidents,

Feasibility of construction methods,
Extent of change of construction
methods.

Retention,

Transter,

Reduction and prevention,
Insurance.

Physical contingency in the bid,
Insurance for liability from accidents,
Contract clause for time extensions due
to delays,

Safety and training programs for
employees,

Planning procurement activities in
advance,

Quality control/ assurance programs,
Application of versatile methods.
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Table 2.1 (continued)

Primary Sources of Project Risks

Risk Management Responses

Possible Counteractions

Physical

Flood, Insurance, Insurance carried by owner,
Earthquake, Transfer. Contractual clauses for delay and
Fire, payments for incurred damages,
Collapse and landslide. Contingency planning.

Operational

Fluctuations in market demand tor
output,

Mauintenance needs,

Fitness for purpose,

Safety of operation.

Reduction and prevention,
Retention,
Insurance.

Realistic market forecasts,
Elasticity of operation,
Insurance carried by owner.

2.4 Dealing With Risks In Contracts

2.4.1 Contract Strategy Considerations

Selection of an appropriate procurement strategy will depend upon the type of
project, its particular emphasis in terms of scope, quality, time and cost, and the
degree of uncertainty associated with each. Careful consideration of these aspects

should lead to the right choice of organizational structure, allocation of

responsibility, and means of procurement.

The choice of which type of contract is most suited to the project in question is very

much the subject of project risk management. The selection of the right form of

contract requires:

e The identification of specific risks,

o Determination of how they should be shared between the parties, and

e The insertion of clear legal language in the contract documents to put it into

effect.

The most challenging of these tasks is the finding of a cost-effective and equitable

degree of risk allocation. Standard contract documents prepared by various levels
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of government, organizations or standard model documents prepared for various
industry sectors, such as construction, are typically used. Specific allocations of risk
are intrinsic to such standard forms, but the principles behind the allocations are
rarely stated. Such intrinsic allocation of risk may or may not be appropriate to the

project [18].

2.4.2 Suggested Risk Sharing Principles

Various authors have sought to identify principles which should govern the
allocation of risk amongst the parties to a project [17,19,20,21,22].

Recommendations are suggested by the answers to these questions:

e Which party can best control the events that may lead to the risk occurring?

e Which party can best manage the risk if it occurs?

e Whether or not it is preferable for the client to retain an involvement in the
management of the risk.

e Which party should carry the risk if it cannot be controlled?

e Whether the premium to be charged by the transferee is likely to be reasonable
and acceptable.

e Whether the transferee is likely to be able to sustain the consequences if the risk
occurs.

e Whether, if the risk is transferred, it leads to the possibility of risks of a different

nature being transferred back to the client.

If at the time of entering into a contract the distribution of risk is not clearly
understood, or is patently unfair, such as one party being the cause of risks which
are then sustained by the other party, then disputes are almost inevitable. The
adoption of systematic risk management and analysis may consequently result in
departing from the standard contract conditions in particular circumstances, to the

overall benefit of the project.
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Many descriptions of successful projects reflect on the healthy cooperative team
spirit enjoyed on the project. So it is not necessarily the project organizational
structure and forms of contract which determine whether or not project objectives
are successfully achieved, but rather the attitudes of the parties involved. However,
an effective structure and good contract wording can go a long way to establish
good relations and avoid the frustrations which otherwise undermine initial
enthusiasm and good intentions. Obviously, this includes an equitable distribution of

risk, and the means for handling it in the event that it arises [6].

2.4 How Does the Project Manager Know When There is a Project Risk?

Some of the most common general project risk situations encountered:

e The project manager does not recognize that every project is an exercise in risk.

e This project is very different from the last one.

e There is a feeling of uneasiness.

e When the project is in its earliest phase, project risk and opportunity are highest.

e The project scope, objectives and deliverables are not clearly defined or
understood.

* A large number of alternatives are perceived as possible.

e Some or all technical data are lacking.

* The technical process (and design) are not mature.

» Standards for performance are unrealistic or absent.

» Costs, schedules and performance are not expressed in ranges.

* The future timing of activities and events are vague.

» Design lacks production engineering input.

e Prototype of a key element is missing.

e There is a higher than usual R&D component.

* Some or all environmental permits are outstanding.

e Other similar projects have been delayed or canceled.

e A wide variation in bids are received.

» No appropriate contingency plans have been developed.
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e The project team relies entirely on the contingency allowance.

e Someone starts “hedging their bets” [23].

2.5 Risk Management - The Future?

Because risk has a natural complexity in its variety, scenario combination
possibilities and variation in probability impacts unique to each project, there are
some ideal opportunities for computer applications. Obvious applications include
rapid access to established databases, data storage, repetitive computations ranging
from simple to complex, and sensitivity analysis.

However, effective project risk management is also subject to practical experience
and sound judgments. Artificial intelligence (AI), expert systems (ES), and human-
computer cooperative systems (HCCS) are being developed to incorporate these
added dimensions. The intent is to enhance the project manager’s risk management
ability to arrive at better solutions than would have been arrived at without such

support systems, e.g., by reducing the recurrence of similar risks.

The ultimate potential of Al and ES (and HCCS) is in their ability to augment the
program manager’s reasoning power. But to do this a better understanding of
cognition, knowledge representation, information usage, effective decision making

and risk assessment is still needed [24].
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CHAPTER 3

THE RESEARCH METHODOLOGY AND THE STRUCTURE
OF THE QUESTIONNAIRE

3.1 The Research Methodology

In this thesis, the survey was conducted by means of a questionnaire. The framework
of the questionnaire used in this survey was based on the survey conducted by
Roozbeh Kangari (Journal of Construction Engineering and Management,
December,1995). However, details of the questionnaire were specifically designed to
suit the purpose of this thesis. It covers additional subjects related to risks in
international projects, problems encountered in BOT (Build-Operate-Transfer)
projects, risk management and analysis techniques (RMAT), computer programs, the

benefits of RMAT, and the reasons for using or not using these techniques, etc.

The survey was restricted to 116 leading Turkish construction companies that were
supposed to represent the Turkish construction sector as a reliable sample. The
sample population mostly consisted of the members of the “Turkish Contractors
Association” and the “Union of International Contractors”. Most of the respondents
were top managers and/or owners of these companies. The method of administration
was generally a face-to-face interview. On the other hand, some of the questionnaires
were mailed, and the responded ones were mailed back by the respondents.
Interviews were much more appropriate than the mailed self-administered
questionnaires. Because during those interviews, it had been possible to obtain

detailed comments of contractors on the content of each question.
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3.2 The Structure of the Questionnaire

The questionnaire consists of 25 questions most of which are structured and closed-

ended. It is made up of mainly three parts;

The first part focuses on general demographic information about type, age and

specialization areas of the construction companies.

The second part covers;

o Current attitudes of contractors towards the degree of importance, frequency and

allocation of risk categories observed in Turkish construction sector,

e Approach of contractors to the degree of importance and probability of occurrence

of risks encountered in international construction projects,
e Ranking of certain project types according to the amount of risk they carry.
e Ranking of contract types according to the amount of risk they carry.

e Contractor’s opinions about the problems encountered in BOT projects.

The third part is related with the level of awareness and the usage of risk management
and analysis techniques and computer programs, contractors’ opinions about the

benefits of and reasons for using or not using these techniques.

The last optional part includes an open-ended question allowing the respondents to
comment on the applicability of risk management in construction companies. This
question is important from two aspects: First of all, it includes very valuable
recommendations of the respondents related to what can be done to introduce and
then implement the systematic risk management in the sector. Secondly, it puts
forward the considerations of the contractors related to major obstacles to the

implementation of risk management and the ways of getting rid of them.
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CHAPTER 4

SURVEY RESULTS OF THE RISK PERCEPTION AND TRENDS OF
TURKISH CONSTRUCTION COMPANIES

4.1 An Overview of the Survey

The conducted survey has been applied to 116 Turkish construction companies
most of which are either a member of the Turkish Contractors Association (TCA)
or the Union of International Contractors (UIC). The choice of the sample was
made on the basis of accessibility, reliability and representativeness of these
companies. In this way, a broad picture of the construction sector in terms of risk
perception has been obtained. Of the 116 questionnaires sent out (obtained through
both face-to-face interviews and mailing), 105 (91%) were completed and returned.
However, 2 of these were excluded from the analysis due to erroneous and missing
responses. As a result, the overall response rate for the survey is 88%, that is, 103
of the responses are usable and valid. In the analysis; mainly the findings of the
returned questionnaires as well as a number of related reports and studies have been

utilised.

4.2 Results and Analysis of the Survey

4.2.1 General Demographic Information About the Construction Company

The first part of the questionnaire focuses on general demographic information

about the construction company including the type, age and specialisation area(s) of
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the company. As stated before, most of the companies (73 of the total number of
companies) are either a member of TCA or UIC. Four of these companies are
member contractors solely affiliated to UIC. Companies other than the members of

TCA and UIC are also experienced and well-known in the construction sector.

The details and the results of the first three questions related to company

characteristics are as follows:

Question 1. Type of company:

Table 4.1 Type of the companies being surveyed

Type No. of %
Companies Response
Sole Proprictorship 0 0
Ordinary Partnership 0 0
Collective Partnership 1 1.0
Limited-Company 20 19.4
Joint-Stock Corporation 81 78.6
Joint-Venture 1 1.0
Total 103 _100.0

Joint Venture

1%

Coll.Part. 1%
Limited
Comp. 19%

Joint-Stock
Corp. 79%

Figure 4.1 Percentage Breakdown of Types of Companies

Nearly 80% of the respondents are joint-stock corporations. This form of
organization is preferred by large companies due to ease of capital formation,
flexibility and tax benefits. Unlike the partnerships, the joint-stock corporations and
limited companies have a continuity that is independent of the stockholders. The

single joint-venture company responded the questionnaire is performing
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international contracting activities. Each member of the joint-venture shares in the
risks and the ultimate rewards of taking on larger and more prestigious construction
projects. By entering into the joint-venture, the member companies can overcome

the primary limitations such as lack of capital, shortage of expertise, etc.

Question 2. How many years has your company operated in the construction

sector?

Table 4.2 Years of Operation

Range No. of %
(years) Companies Response
Less than | year 0 0
1-5 years 5 4.9
6-10 years : 16 155
11-20 years 27 26.2
More than 20 years 35 334

Total 103 100.0

1-5 years

more than 20
years
53%

5%

6-10 vears
16%

11-20 years
26%

Figure 4.2 Percentage Breakdown of Years of Operation of Companies

Of the 103 companies responded, nearly 80% of the companies had more than 10
years of experience (55% of them are operating more than 20 years) in the
construction sector. It is important to mention that, experience of the contractor is

an important factor in terms of the reliability and quality of the survey data.
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Question 3. Please identify the type(s) of construction work(s) that your company

performs: (You can mark more than one choice)

Table 4.3 Type of Construction Work

No.of %

Type of Construction Work Companies | Response

Engineering Structures 81 78.6

Motorways 33 32.0

Energy Transmission and Distribution Lines/Telecommunication 8 7.8
Network Construction Operation and Maintenance

Building Construction 38 854

Industrial Construction 50 48.5

Other 9 8.7

The distribution of the contractors specialised in any type of construction work(s) in

the whole sample is illustrated in Figure 4.3
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Types of Construction

Figure 4.3 Percentage Breakdown of Types of Construction Work

As it could be easily seen from the above given figure; nearly 85% (88 out of 103)
of the contractors are specialised in building construction. The percentage of the
contractors specialised in engineering structures (including dams, bridges, tunnels,
airports, harbours, railways, sewerage-water networks, water cisterns, etc.) is 79%.
This is followed by industrial construction type (refineries, reactors, industrial
facilities, etc.), the share being about 49%, and then comes the motorways (32%).

The least share (8%) belongs to the energy related construction works (energy
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transmission and distribution lines, telecommunication network construction,
operation and maintenance). The other option (9%) includes; the natural gas
distribution conversion system and the operation of the city natural gas networks (2
companies); manufacturing and installation of the steel structure systems (1
company); landscaping (2 companies), design, manufacturing and erection of
industrial chimneys, silos (1 company); military facilities (2 companies); and mining

excavation works (1 companies).

It is important to note that according to the construction sector reports of several
banks [25,26], residential housing market constitutes the major share of building
construction and it is speculated that due to the increasing population and the
increasing need for houses, it will continue to be the largest share in the sector in the

near future.

Starting from 1950’s, the share of the types of construction work in Turkish
construction sector has changed gradually. The changes recorded from 1950 to
1995 in the construction types also reflect the major changes being observed in the
economy. During 1950-1959, for the development of country, infrastructure
construction was given priority. By 1960’s and 1970’s, an increase in the variety of
construction works, investments supporting infrastructure construction and
industrial construction were observed. During the 1980’s; besides infrastructure
investments, superstructure investments (including houses) started to increase as
well. During the 1990’s the building construction has taken the largest share as a
result of the suspension of large infrastructure investments due to instabilities and

problems encountered in the economy [25].

During the interviews being conducted with the executives of contracting
companies, it has been stated by the representatives of these companies (especially
holding type of companies) that, they mentioned that they diversify their interested
areas to other sectors different from the construction industry in order to minimize
risks in the case of sudden recession periods that have been experienced previously.

Such sectors that the construction companies are active, as reported by the
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respondents are as follows: tourism, insurance, consultancy, banking, marketing,
mining, import-export activities land development, health, food, education, radio

and television.

4.2.2 Risk Perceptions of Turkish Contracting Companies

4.2.2.1 Importance and Probability of Occurrence of Risks

In this part of the questionnaire (including Questions 4 and 5), it has been aimed to
obtain a better understanding of the Turkish contracting companies’ attitude on the

importance of different risk categories and their probability of occurrence.

Question 4 is designed so as to determine the relative importance of each risk
category from a contractor’s viewpoint. Although the concept of importance varies
from project to project as well as from time to time, this question will still provide a
general assessment of the importance of risk perceived by the Turkish contractors.
Very low importance (or no importance) is accorded a value of 1 while the greatest
importance is accorded a score of 5 on a measurement scale of 1 to 5, where 2
denotes that risk is unimportant; 3 denotes risk that is neither important nor

unimportant; 4 denotes important risks, and 5 denotes very important risks.

Question 5 is prepared to investigate the contractors’ opinions with regard to the
probability of occurrence of the risks as determined in Question 4. Very low level
of occurrence (or never occurring) is accorded a value of 1 while the highest
probability of occurrence (always occurring) is accorded a score of 5. In this
manner, 2 denotes low level of occurrence (or rarely occurring risk); 3 denotes risks -
that occur sometimes (or can be regarded as an undecided response); 4 denotes high

probability of occurrence (risk occurring quite often).

Question 4. Risks that can probably be encountered in the Turkish construction
sector are listed in the following table (Table 4.4). Respondents are requested to put

a "V " to the appropriate cell where the selected number indicates the level of risk



importance and most closely approximates their opinion as a contractor. For a

given scale of 1 to 5;

5 = Very important

4 = Important

3 = Neither important nor unimportant
2 = Unimportant

1 = Very unimportant

Question 5. Respondents are requested to put a "V" to the suitable cell where the
number best determines the probability of occurrence of risk and most closely

approximates their opinion as a contractor. For a scale of 1 to 5;

5 = Always

4 = Quite often

3 = Undecided / Neutral
2 = Rarely

1 = Never

Responses to questions 4 and 5 will be analysed in the same table, Table 4.4, in
order to facilitate a better understanding of the importance and the probability of

occurrence of a certain risk.

Column 2 of Table 4.4 presents 33 different risk descriptions with an additional
“other” option to be added if desired by the respondent. These risk categories were
identified, based both on the literature and previous experience of contractors and
other researchers who were consulted before the questionnaire was prepared. The
risk categories in the table are ordered according to their primary sources; Risks
between 1-7 (7 included) are categorised as political and legal risks; between 8-14
(8 and 14 included) are financial risks; between 15-24 (15 and 24 inc.) are
construction related risks; 25 and 26 are force majeure risks (26. Terrorism can also
be classified as a political risk because it causes public disorder); 27 is an
environmental risk; 28 through 31 are technical risks; 32 and 33 are commercial (or

market) risks.
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Importance of Risks

As seen from Column (3) of the Table 4.4, it could be concluded that all of the
above risks have more or less the equal importance for the contractors in Turkey.
This conclusion is reasonable since the construction sector, due to its very nature, is
in close interaction with the other sectors in economy and has direct effect on them.
Similarly, all the other sectors affect the construction sector in return. Besides
general economic conjuncture of Turkey and government policy has great influence
on the sector. In a country like Turkey where instabilities both in economy and
government policies are continuous, most of the contractors are inevitably

pessimistic, especially about the situations that are out of their control.

For a scale of one to five, the standard deviations are relatively low, thus revealing

an industry-wide consensus for scaling risk categories.

The five most/least important risks are presented in Table 4.5 which are taken from
Table 4.4. As shown in Column (3) of Table 4.4, very important risks are in the
range of 4.65 for delayed progress payments to 4.25 for financial failure of any party
in the construction. The risks considered very unimportant ranged from 2.69 for

technically complex project to 3.17 for changes in taxation system.

Table 4.5 The Most and Least Important Risks '

Level of importance Risk

Most important » Delayed progress payments

e Insufficient demand in the construction sector, risk of not
obtaining long term works and high competence

e Political instability

» Inflation

« Financial failure of any party in the contract

Least important » Technically complex project

e Labour disputes/strikes/lock-out

» Restrictions due to precautions against environmental pollution
 Exceptionally inclement weather

» Changes in taxation system

34



The obtained results show that, for Turkish contractors financial risks (overall
average being 3.9), political risks (overall average being 3.8) and market risks
(overall average being 4.4), which are beyond the control of Turkish contractors
constitute the most important risk categories. It is reasonable that delayed progress
payment is considered to be the most important one by contractors, especially when
the client 1s the public institutions. This may even result with the termination of the
contract, if the contractor does not have his progress payments on time. On the
other hand, technical (overall average being 3.3) and construction related (overall
average being 3.4) risks are considered as the least important ones. This is due to
the fact that majority of the construction companies that have joined the
questionnaire utilise modern technology in their works and also employ experienced,
well educated and high quality technical staff who are open to all kinds of
innovation and technological advances. For this reason, the companies are
optimistic about the technical and construction related risks and believe that they are
able to overcome such risks even in a very complex project they might undertake.
Since most of the construction companies have insured themselves against force
majeure risks with an “all risk” type of insurance, this risk is not considered as an
important risk. Terrorism, especially for the companies constructing in Eastern
Anatolia, is considered to be a relatively important risk. One other fact that could
be derived from Table 4.5 is that, the contractors are not much sensitive about
environmental pollution issues (the average being 2.88) and consider this risk as

unimportant.
Comparison of Importance of Risks with Kangari’s Survey

The first part of the questionnaire, including Question 4 and Question 6, is based on
a survey conducted by Roozbeh Kangari ' [27]. The data collected from these two
questions of the questionnaires is compared to data collected by Kangari, covering

the perceptions of 49 US contractors. The purpose of this comparison is to project

' Member of ASCE and Assoc.Prof., Civ.and Envir. Engr. School, Georgia Inst. of Tech., Atlanta,
USA.

35



trends in risk perceptions of Turkish and US contractors in an attempt that will aid

contractors in risk management globally.

In Kangari’s questionnaire there were 23 risk descriptions, some of which are not
applicable to Turkish conditions. Thus, only the risks that are in common in both of
the questionnaires will be compared in Table 4.6, in terms of their degree of
importance. For the ease of comparison, following ranges of responses will be
used: 1-2.7 is low (very unimportant to unimportant), 2.8-3.7 is mid (neither

important nor unimportant), 3.8-5 is high (important to very important).

Table 4.6 Comparison of Risk Importance

Level of Risk
Importance
Risk Kangari's Current
survey survey

» Delaved site hand over (site access) Mid Mid
» Changes in government regulations and practices Low Mid
» Delayed dispute resolution Mid High
» Changes in taxation system Low Mid
* Delayed progress payments High High
e Inflation Mid High
» Labour disputes/strikes Mid Low
o Accidents/Safety High Mid
e Low productivity (labour. equipment) High Mid/High
» Difficulties/delays in availability of materials,

equipment, and labour Mid/High Mid
e Third-party delays Mid Mid
» Quality of work High Mid/High
» Changes in work High Mid
» Unforeseen ground conditions High Mid
» Force majeure Mid Mid
» Defective or incomplete design High High
 Financial failure-any party in the contract High High
e Insufficient demand in the construction sector, risk of not

obtaining long term works, and high competence High High

(Contractor competence)

Attitudes toward risks that are characterised by the economic conditions of country,
such as inflation rate, taxation system show notable differences between the results
of two surveys. This difference is much more remarkable, especially in the case of

inflation. Since the inflation rate in the USA is very low as compared to Turkey,
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this is not considered as an important risk by the US contractors. Turkish
contractors assign a higher value for the changes in taxation system as well (Turkish
contractors consider it a mid level risk while the US contractors consider it low),
since high taxes on progress payments bring repressive financial burden on Turkish

companies.

Changes in governmental regulations and practices is given more importance by
Turkish contractors. 1t stems from the problems related to contractor selection
criteria, payments, unit prices, deficiencies in Bidding Law. On the other hand, the
US contractors consider the changes in governmental regulations as the least
important risk since they possess comparatively more stable and open political

systems.

Dispute resolution appears as the main bottleneck in Turkish contracting system
which is a very long and tedious process. Most of the construction projects end up
in the courts and settlement of the dispute between parties take normally 4-5 years.
In a medium of high inflation, this brings huge financial burden for the claimant since
the amount to be granted will not be escalated with the real inflation rate but instead
a very conservative interest rate which is very below the actual inflation rate is used.
However, its importance lies in the mid range for the US contractors where they do
experience a more rapid court system thus the rights of the claimants are protected

in against inflation and other adverse effects.

Some of the risks shown in Table 4.6 are assigned equal importance levels both by
the Turkish and US contractors. These are; delayed site handover/site access (mid-
level), delayed progress payment (high-level), third-party delays (mid-level), force
majeure (mid-level), defective or incomplete design (high-level), financial failure of
any party in the contract (high-level), insufficient demand in the construction sector,
risk of not obtaining long term works, and high competence (high-level). These

risks are inevitable in the construction sector due to their very nature.
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Both the Turkish and US contractors assign a mid-level importance to the risk of
delayed site hand over/site access. Owners/clients sometimes fail to provide timely
site access causing delays. Such delays are compensable from the point of view of

contractors since the owner/client is completely responsible from this risk.

The results of both surveys indicate that, delayed progress payment is a very
important risk category. Turkish contractors even consider it as the most important
risk among 33 risk descriptions. If the company is not financially strong, in case of
a delayed payment the company is unable to continue in business and complete
projects in hand. Bank credits are by no means a guarantee of adequate working
capital financing since the financial costs are very high due to high and uncertain

rates of inflation being experienced in Turkey.

Third-party (excluding owner/client and contractor) delays are given a mid-level
importance both by the US and Turkish contractors. According to Kangari, the
increased employment of lawyers by the larger contractors reduces the importance
of this risk. Third-party delays in Turkey is usually due to misunderstandings and
lack of co-ordination with subcontractors, their poor performance, poor
workmanship and inadequate timing. Suppliers also cause delays due to poor
performance, failure to deliver materials on time or delivering poor quality materials.
Delays in approvals by local authorities is another form of this risk. However,

contractors can cope with this risk by taking precautions beforehand.

Force majeure risk is determined to be of mid-level importance. Although it is an

uncontrollable risk, it can adequately be covered by an insurance system.

Defective or incomplete design is considered as an important risk both by the
Turkish and US contractors. When a contractor is performing under a lump-sum
contract, a defective design could seriously affect the contractor. It is unbelievable
that some of the contractors, during the interviews, said that there were times they

have signed the contract even in the absence of any project.
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Financial failure of any party involved in the project is a result of the economic
conditions and is assigned high degree of importance. The middle and small size
companies are more sensitive to the threat of this risk. Turkish contractors with an

average of 4.25 over a full scale of 5, rank it as the fifth important risk.

Insufficient demand in the construction sector, discontinuity in the supply of
construction projects due to recession and/or inflation and high degree of
competitiveness among the contracting companies totally reflects the market risk.
This could be listed among important risks of the construction sector. Insufficient
demand is the result of an unstable demand-supply balance in the Turkish economy.
High competence, actually unfair competence, forces the contractor to bid for very
low prices that will not generate a profit for him. As a result of this, he will neither
obtain the work nor complete the work even if he gets it. For Turkish contractors,
this risk is ranked as the second important risk. In Kangari’s survey it is the fifth

important risk since such conditions do not exist there.

Accidents/safety, quality of work, labour disputes/strikes, low productivity,
difficulties/delays in availability of materials, equipment and labour, unforeseen
ground conditions are assigned higher importance by the US contractors when
compared to the Turkish contractors. As mentioned before, construction-related
risks are given the least importance in the Turkish construction sector. On the other
hand, safety and quality are ranked as the first and second important risks,

respectively in the USA.

Kangari suggests that, safety comes out to be the most important risk due to the fact
that contractors are more concerned about the welfare of workers whose livelihood
is construction. It is a mid-level important risk in Turkey. Although it is the
contractors’ responsibility to provide safety on site, most of the contractors
mentioned that, safety and necessary precautions against accidents are usually
overlooked in Turkey. For this reason, they have to be educated about this subject

and more strict inspections should be made by the related governmental institutions.
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The US contractors rank quality of work extremely high in importance, second only
to safety. This risk is ranked in the upper mid range by the Turkish contractors.
However, there is a positive approach to the concept of quality among Turkish
contractors with the introduction of Total Quality Management approach into big
companies. Nowadays, many leading construction companies support the

involvement of their managers and personnel in quality related training.

As it could be seen from Table 4.4, labour disputes/strikes is ranked as the second
least important and rarely occurring risk in Turkey. However, in Kangari’s survey
it lies in the mid range. In his report, Kangari has mentioned that it is the
contractor’s responsibility to take action to curtail or prevent the occurrences of

such risks.

Low productivity is scored as one of the most important risks in the US
construction sector. It is ranked in the upper mid range by the Turkish contractors.
Work-force inefficiency is one of the major causes of low productivity. In Turkey,
especially at remote sites, any available person, skilled or not, is hired in order to
justify the workforce requirements. Another reason for low productivity is the
unwillingness of workers to work because of such factors as; fatigue, discomfort,
severe weather conditions, lack of motivation, wages not paid on time, absence of
trust and respect between the workers and the site engineer. Contractors should
develop procedures that will improve workers’ morale and co-operation among
them. Besides, necessary materials, equipment and tools should be provided to
workers on time and in required quantities. Equipment and machinery should be

kept in proper conditions so that they can effectively be used.

Difficulties and delays in the availability of materials, equipment, and labour risk
takes place in the upper mid range in Kangari’s survey while it is in the mid range in
present survey. This risk can be controlled through a well-defined procurement

strategy.

Unforeseen ground conditions are not considered as an important risk by the

Turkish contractors. On the other hand, the US contractors assigned it a high level
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of importance. With the application of high technology, a thorough examination of
ground conditions will minimise this risk. On the other hand, soil tests will increase
the costs. For this reason, cost increases due to unforeseen ground conditions

should be well defined in the contract conditions.

Probability of Occurrence of Risks

Table 4.4 Column(6) presents the average probability of occurrence of the risks
defined in Column(2). It is interesting that important risks generally occur much
more frequently than less important risks if Column (3) and (6) are compared. It
may be due to the fact that companies have probably been hindered by these risks
more often than the less important ones. Financial risks (with an overall average of
3.9) are the most frequently occurring risks. Then come the market risks (overall
average being 3.6) and political risks (overall average being 3.4). It is not surprising
that force majeure risks are the rarely occurring risks (overall average being 2.13).
If the risks are considered separately; the five most/least frequently occurring risks
are illustrated in Table 4.7. As shown in Column (6) of Table 4.4, the risks
occurring very frequently ranged from 4.63 for inflation to 3.98 for client delays
(unable to get approvals, lack of payment, etc.) The risks occurring rarely ranged

from 2.06 for force majeure to 2.24 for technically complex project.

Table 4.7 Most and Least Frequently Occurring Risks

Level of frequency Risk

Most frequently occurring ¢ Inflation

» Delayed progress payments

e Insufficient demand in the construction sector, risk of not
obtaining long term works and high competence

e Bureaucracy

» Client delays

Least frequently occurring | e Force majeure (earthquake, flood, storm, landslide)

o Labour disputes/strikes/lock-out

e Terrorism

e Restrictions due to preca