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ABSTRACT

DEVELOPMENT OF A COMPETITIVENESS MODEL
FOR INTERNATIONAL CONTRACTING FIRMS

Competitiveness is an important research topic in construction business. Con-
tractors need to assess their competitive position in order to sustain their existence in
increasing globalization and fierce competition environment. However, competitiveness
concept is argued by many practitioners and theorists because the term does not have
an exact definition, it cannot be assessed easily and measured directly. This study
aims to develop a framework that can assess construction contractors competitiveness.
For this purpose, the competitiveness parameters for construction contractors com-
petitiveness are identified. Competitiveness factors of construction contractors can be
found in literature and in this study, comprehensive list of competitiveness factors of
construction contractors are provided. An Analytic Network Process (ANP) model is
proposed to analyze these factors involved in the analysis. Data collection is based
on the experts opinions from the Turkish construction sector. The developed concep-
tual model is applied to Turkish contractors. According to the study, these factors
are provided in 9 groups that include effectiveness of strategies, management capabil-
ities, organizational capabilities, efficiency of technical resources, efficiency of human
resources, efficiency of financial resources, relationship, favorability of host country, and
favorability of market conditions. There are 47 factors in total. The analysis shows
that “effectiveness of strategies” is the most influential factors that contribute to the
competitiveness of the Turkish contractors, followed by “organizational capabilities”

and “managerial capabilities”, respectively.



OZET

ULUSLARARASI MUTEAHHIT FIRMALAR ICIN BIR
REKABETCILIK MODELININ GELISTIRILMESI

Rekabetcilik kavrami ingaat sektoriinde onemli bir aragtirma konusudur. Miiteah
hitler, hizla kiiresellesen ve rekabetin giddetli oldugu giintimiizde varliklarini koruya-
bilmek i¢in rekabetci pozisyonlarini saptamalar1 gerekmektedir. Rekabetgilik kavrami
gecmisten bu yana tartigilan bir kavram olmustur. Bunun sepepleri arasinda genel bir
taniminin olmamasi, belirlenmesi ve ol¢iilmesinin herkes tarafindan kabul gérmiig bir
methodunun olmamas: sayilabilir. Bu proje, miiteahhit firmalarin 6énemli rekabetci
faktorlerini analiz etmek amaciyla hazirlanmigtir. Miiteahhitlik firmalarini etkileyen
rekabetgi faktorler literatiir taramasi ile bulunmustur. Analitik Ag Prosesi (ANP)
kullanilarak olusturulan model sayesinde miiteahhit firmalarin rekabetci faktorleri or-
taya koyulmustur. Caligma icin gerekli olan Tiirk Tn@aat sektoriiniin onde gelen uz-
manlariminuzmanlarinin goriiglerinden yola ¢ikarak elde edilmigtir. Kavramsal olarak
yaratilan bu model Tiirk miiteahhit firmalarina uyarlanmigtir. Bu ¢aligmaya gore rek-
abetci faktorler 9 baglik altinda toplanmigtir: stratejilerin etkiligi, yonetim kabiliyeti,
organizasyonel kabiliyet, teknik kaynaklarin etkililigi, insan kaynaklarin etkililigi, fi-
nansal kaynaklarin etkililigi, iligkiler, ev sahibi iilkenin elverigliligi, ev sahibi tilkedeki
ingaat pazarimin uygunlugu. Bu faktorler toplamda 47 faktore sahiptir. Caligmanin
sonucunda, Tiirk miiteahhitlerinin rekabetgiligi tizerinde en etkili faktor “stratejilerin
etkililigi” olarak belirlenmistir. Bu faktorii sirasiyla, “organizasyonel kabiliyet” ve

“yonetim kabiliyeti” takip etmektedir.
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1. INTRODUCTION

1.1. Theory Background

Competitiveness concept is argued by many practitioners and theorists because
the term does not have an exact definition, cannot be assessed easily and measured

directly.

Competitiveness is an important research topic in construction business. Con-
struction firms need to identify their competitive position in order to sustain their

existence in increasing globalization and fierce competition environment.

This study aims to develop a framework which can assess construction contrac-
tors competitiveness. For this purpose, the competitiveness parameters for construc-
tion contractors competitiveness are identified. Competitiveness factors of construction
contractors can be found in literature and in this study, comprehensive list of competi-
tiveness factors of construction contractors are provided. An Analytic Network Process
(ANP) model is proposed to analyze these factors involved in the analysis. Data col-
lection is based on the experts opinions from the Turkish construction sector. The

developed conceptual model is applied to Turkish contractors.

Below sections summarize the background of this research, problem statement,
establishing the aims and objectives of the research, discussing the scope and limita-

tions, and finally present the organization of thesis.
1.1.1. Background of Research
Several studies have suggested that adoptability of competitiveness frameworks

to construction contractors is not an easy task. However, many researchers have at-

tempted to build frameworks for construction sector and construction contractors.



The main reason for the need of a competitiveness framework for construction
sector is globalization and fierce competitive environment. Globalization and industry
competitiveness has led to an urgent need for an effective competitiveness manage-
ment strategy. Thus, contractors require a better understanding about the definition
of competitiveness, factors for determining it, and indices for measuring it. Many
frameworks were created to understand and measure the competitiveness at the firm
level. However, there are some challenges applying existing competitiveness models to
construction industry. Some of the models discussed in this study are not applicable to

construction industry while some of them are applicable with some critical deficiencies.

1.1.2. Problem Statement

Developed competitiveness models for construction contractors are generally lim-
ited to existing competitiveness models. Existing studies have some deficiencies and
one cannot achieve the expected output. Therefore, there is a need for a new frame-
work to be developed in order to assess the contractors competitiveness in an efficient

way.

1.1.3. Aims and Objectives of the Research

The main objective of this study is to develop a framework to assess the compet-
itiveness level of contractors. For this purpose, aims of the research include identifying
competitiveness factors related to construction contractors and analyzing the factors

in terms of their significance on competitiveness.

1.1.4. Scope and Limitations

This research has some limitations mainly based on the data collection process.
The data was collected only from the Turkish construction contractors. Since the
data reflects the experiences of Turkish construction companies and the markets they

operated in, the model may not be applicable to all construction companies.



1.1.5. Organization of Thesis

In the second chapter of this study, comprehensive review of the past studies on

competitiveness is provided.

Second chapter examines the concept of competitiveness and its definitions; presents
different levels of competitiveness and different approaches on competitiveness and re-
lated frameworks; then, introduces the competitiveness studies related to the construc-

tion sector.

In the third chapter, research methodology is presented. It includes competi-
tiveness factors affecting contractors and their definitions, ANP model formation and

analysis, and findings. It also includes testing of the model.

Finally, conclusions based on the research findings are presented in the last chap-

ter.



2. COMPETITIVENESS

2.1. Introduction

This chapter presents a literature review of competitiveness subject. First, the
concept of competitiveness is discussed. Second, several definitions of competitiveness
are introduced. Third, different levels of competitiveness are discussed. Fourth, theo-
ries on competitiveness are mentioned. Then, various frameworks of competitiveness
are reviewed. Finally, competitiveness concept and frameworks related to construction

are discussed.

2.2. The Concept of Competitiveness

The concept of competitiveness is an output of a long history of thoughts. (IMD,
2013) To understand the various aspects of the competitiveness, one should mention

the practitioners and theorists who have made a decisive contribution:

e Smith (1776) and the other classical economists who have identified the four input
factors: land, capital, natural resources and labor,

e Ricardo (1817) with his Law of Comparative Advantage, who indicated how coun-
tries should compete,

e Marx (1867) and the Marxist economists, who have focused on the impact of the
sociopolitical environment on economic development, thus the communist idea
that changing the political context should precede economic performance,

e Weber (1905), the German sociologist, who formed the relationship among values,
religious beliefs and the economic performance of nations,

e Schumpeter (1942) , who highlighted the role of the entrepreneur as an indicator
of competitiveness, highlighting that progress is the result of disequilibria, which
favor innovation and technological improvement,

e Sloan (1964) and Drucker (1969), who have further developed the concept of

management as a key input factor for competitiveness,



e Solow (1957), who has studied the factors underlying economic growth in the US
to highlight the importance of education, technological innovation and increased
know-how,

e Negroponte (1996) and numerous modern economists who are further refining the
concept of “Knowledge” as the most recent input factor in competitiveness,

e Porter (1990) who interconnected all these ideas into a systemic model, called

the Competitiveness Diamond.

Competitiveness is an abstract concept and many practitioners have tried to
concretize the term. Flanagan et al., (2005) summarized the concept of competitiveness

as:

e Multi-defined: The competitiveness term can be easily misunderstood and is
subject to consequent confusion because there is no general definition of the
term.

e Multi-measured: There is no single, generic measurement of competitiveness.
Instead, measurements vary with the definitions.

e Multi-layered: Competitiveness can be applied at different levels such as national,
industrial and firm levels.

e Dependent: The meaning of competitiveness depends on the values of the stake-
holders of the entity.

e Relative: Every measurement of competitiveness needs to be looked at in a rela-
tive sense, either against some maximum, ideal level or against its peers.

e Dynamic: The factors that influence competitiveness change with time and con-
text, e.g. as the national economy moves from a less to a more developed stage.

e Process: Competitiveness involved assets, processes and performance, where pro-

cesses turn assets into performance.

2.3. Definitions of Competitiveness

“Competitiveness originated from the Latin word, competer, which means in-

volvement in a business rivalry for markets”. (Murths and Lenway, 1998) “Com-



petitiveness is a concept that economists, industrialists, politicians, journalists and
academics frequently refer to, debate and worry about” (Flanagan et al., 2005). To
address this ambiguity, Porter (2002) asserted a claim: “Competitiveness remains a

concept that is not well understood, despite widespread acceptance of its importance”.

A Google search on “competitiveness” hits 10 million results. The most intuitive
definition of competitiveness is “a countrys share of world markets for its products”
(Porter, 2002). To provide a better understanding of the definition of competitiveness,
several definitions can be found through literature review. Definitions of competi-
tiveness are introduced here, mainly adapted from National Competitiveness Council

(2003).

According to IMD (2013), academic definition of competitiveness is given by “a
field of economic knowledge, which analyses the facts and policies that shape the ability
of a nation to create and maintain an environment that sustains more value creation
for its enterprises and more prosperity for its people”. Also, the shorter definition of
the term is “how a nation manages the totality of its resources and competencies to

increase the prosperity of its people”.

In Global Competitiveness Report, WEF (2013) defined competitiveness as the

ability of a country to achieve sustained high rates of growth in GDP per capita.

“Competitiveness is relative and not absolute. It depends on shareholder and cus-
tomer values, financial strength which determines the ability to act and react within the
competitive environment and the potential of people and technology in implementing
the necessary strategic changes. Competitiveness can only be sustained if an appro-
priate balance is maintained between these factors which can be of conflicting nature”

(Feurer and Chaharbaghi, 1994).

In the report of the Selected Committee of the House of Lords on Overseas Trade
(1985), competitiveness can be realized as a synonymous with a firms long-run profit

performance and its ability to compensate its employees and provide superior returns



to its owners. Also, competitiveness of a firm depends on the productivity and services

of superior quality and lower costs than its domestic and international competitors.

According to European Management Produce and Market (1991), competitive-
ness is “the immediate and future ability of, and opportunities for, entrepreneurs to
design goods worldwide whose price and non-price qualities form a more attractive

package than those of foreign and domestic competitors”.

“National competitiveness refers to a countrys ability to create, produce, dis-
tribute and/or service products in international trade while earning rising returns on

its resources” (Scott and Lodge, 1985).

“Competitiveness includes both efficiency (reaching goals at the lowest possible
cost) and effectiveness (having the right goals). It is this choice of industrial goals
which is crucial and competitiveness includes both the ends and the means towards

those ends” (Buckley et al., 1988).

Competitiveness Advisor Group of European Commission (1995) explained com-

petitiveness in the first of Enhancing European Competitiveness Report as:

“Competitiveness implies elements of productivity, efficiency and profitability.
But it is not an end in itself or a target. It is a powerful means to achieve rising
living standards and increasing social welfare-a tool for achieving targets. Globally,
by increasing productivity and efficiency in the context of international specialization,
competitiveness provides the basis for raising peoples earnings in a non-inflationary

b

way.

In the second report of Enhancing European Competitiveness Report (1995),
Competitiveness Advisor Group states that competitiveness should be seen as a basic
means to raise the standard of living, provide jobs to the unemployed and eradicate

poverty”.



The broad definition of competitiveness by OECD (1997) is given as the degree
to which a nation can, under free trade and fair market conditions, produce goods and
services which meet the test of international markets, while simultaneously maintaining
and expanding the real incomes of its people over the long-term. Competitiveness
is supporting the ability of companies, industries, regions, nations or supranational
regions to generate, while being and remaining exposed to international competition,

relatively high factor income and factor employment levels.

US Department of Energy (1994) defined industrial competitiveness as the ability

of a company or industry to meet challenges posed by foreign competitors.

Competitiveness Policy Council (1992) defines competitiveness as the ability to
produce goods and services that meet the test of international markets while citizens
earn a standard of living that is both rising and sustainable over the long-run in the

First Report to the President and Congress.

Department of Enterprise, Trade and Employment, UK states that “competitive
advantage at firm level is the ability to consistently and profitably deliver products and

services which customers are willing to purchase in preference to those of competitors”.

According to European Commission (1994), competitiveness is the capacity of
businesses, industries, regions, nations or supranational associations exposed, and re-
maining exposed, to international competition to secure a relatively high return on the

factors of production and relatively high employment levels on a sustainable basis.

International Institute for Management Development (1996) states that “com-
petitiveness is the ability of a country to create added-value and thus increase national
wealth by managing assets and processes, attractiveness and aggressiveness, by inte-

grating these relationships into an economic and social model”.

The range of definitions indicates the complexity of the concept; there is no

definition accepted by all. The lack of consensus is due to diversity caused by different



perspectives (Flanagan et al., 2007).

2.4. Different Levels of Competitiveness

Competitiveness can be considered at different levels: nation, industry, and firm.

The definition of competitiveness on a country level was formulated by Scott
and Lodge (1985) as: “a countrys ability to create, produce, distribute and/or service
products in international trade while earning rising returns on its resources”. The US
commission on Industrial Competitiveness defined competitiveness as “the ability of a
country to produce goods and services that meet the test of international markets and
simultaneously to maintain and expand the real income” (Tyson, 1992). The OECD
(1997) adopted this definition, and thereby developed the arguably most frequently
cited one, but added the criteria that competitiveness is to be proved “under free
trade and fair market conditions” and “over the long-term”. Storper (1995) takes a
different approach to a nations competitiveness by stating; “competitiveness reflects
the capability of an economy to attract and maintain firms with stable or rising shares
in activity, while maintaining or increasing standards of living for those who participate
in it”. Clearly, a nations competitiveness may refer to, on the one hand, the relative
performance of nations competing in the international market, or on the other hand,
a nations ability to attract global capital (Belkacem, 2002). However, there are views
that focus on aspects other than productivity. Boltho (1996) argues that the real
exchange rate is an indicator of competitiveness, which takes into account both export
and import competitiveness. National competitiveness is defined in terms of successful
trade performance in the international markets that will in turn lead to sustained and
rising standards of living in terms of rising real incomes. (Henricsson, 2005) This
observation is also the core of the definition stated by the National Competitiveness
Council (2003); “competitiveness is the ability to achieve success in markets leading to

better standards for all”.

Firm-level competitiveness is of great interest among practitioners. Nations can

compete only if their firms can compete, argues Porter (1990); “it is the firms, not
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nations, which compete in international markets”.

Buckley et al., (1988) found that only a few definitions in the literature were
tailored to describe competitiveness at a firm level. Of those which do, the Aldington
Report (1985) provided the most complete picture by stating; “a firm is competitive
if it can produce products and services of superior quality and lower costs than its
domestic and international competitors. Competitiveness is synonymous with a firms
long-term profit performance and its ability to compensate its employees and provide
superior returns to its owners” In the same line of thinking, but without stressing
neither long-term nor the ability to compensate employees or owners, the Department
of Trade and Industry (DTI) (1998) states that; “for a firm, competitiveness is the
ability to produce the right goods and services, at the right price, at the right time. It

means meeting customers needs more efficiently and more effectively than other firms”.

Firm competitiveness is defined as “the ability to design, produce and/or market
products superior to those offered by competitors, considering the price and non-price

qualities” (WCR, 1991).

Firm level competitiveness indicates a firms ability to design, produce and market
products superior to those offered by competitors, where superiority can be evaluated
from several factors, like price, quality, technological advancement, etc. Also, firm level

analysis focuses on behaviors and performance of firms (Depperu, 2005).

Firm competitiveness is related to market performance, with productivity and
the exploitation of knowledge capital being keys to success. The objective of firm com-
petitiveness, after having secured survival, is the creation of profits and new growth
options that create value and returns for shareholders. Hence, competitiveness is asso-
ciated with achieving an objective. Competitiveness is not an end, but a means to an

end (Buckley et al., 1988).

The issues of competitiveness at the industry level have received much less at-

tention compared to the extensive research of the competitiveness at national and
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corporate levels (Flanagan et al., 2007).

Momoya (1998) claims that competitiveness at the industry level is often con-
sidered the result of the strategies and actions of firms that operate in that sector.
The synergistic role of the non-business infrastructure is often overlooked by firms and
policy makers. The non-business infrastructure includes educational and training in-
stitutions, R and D institutions, unions, governments, etc. Competitiveness of a sector
is shaped by interactions between the non-business infrastructure and business firms.

Some related definitions of the concept are:

e Collective ability of firms in that sector to compete,
e Internationally,
e Extent to which a business sector offers potential for growth and attractive return

on investment.

The latter definition may appear quite satisfactory from the perspective of an in-
vestor; however, it can fail to recognize viewpoints of some of the important stakehold-
ers within the industry. The key components from the above definitions are identified

and supplemented by additional components to have a balanced definition.

The resulting definition of industry competitiveness is extent to which a business

sector (Momoya, 1998):

e satisfies the needs of customers from the appropriate combination of the following
product / service characteristics: price, quality, innovation

e satisfies the needs of its constituents; for example, workers in terms of involve-
ment, benefit programs, training, and safe workplace

e offers attractive return on investment

e offers the potential for profitable growth.

The competitiveness of an industry can be assessed by a comparison with the

same industry in another region or country with which there is open trade (Depperu,
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2005).

2.5. Theories on Competitiveness

There are two main theories of firm competitiveness: “competitive advantage and

competitive models” and “resource-based and core competence approaches”.

The first theory is suggested by Porter (1980, 1985). In terms of this theory,
competitive advantage stems from the competitive strategy adopted to deal with the
strengths, weaknesses, opportunities, and threats facing an organization. According
to Kale (2002), the theory is characterized as the industrial organization view of com-
petitive advantage, which was grounded on the earlier works of classical industrial
organization scholars, Bain (1959) and Mason (1939) in the area of industrial orga-
nization economics. Bain (1959) and Mason (1939) claim that a firm can neither
influence industry conditions nor its own performance. Therefore, the competitive ad-
vantage originates from external sources rather than internal (firm-specific) sources.
Three generic competitive strategies are recommended-cost leadership, differentiation,
and focus (Porter, 1980). In his later works, Porter (1985) engaged the value chain to
disaggregate a company into many discrete value activities and proposed that the activ-
ities for implementing competitive strategy are ultimately the sources for competitive

advantage.

The second theory of firm level competitiveness is asserted by strategic manage-
ment scholars and it belongs to the resource-based and core-competence based and
knowledge based approach, which suggests that firm-specific resources that are valu-
able, rare, non-substitutable, and inimitable, are the sources for competitive advantage
(Wernerfelt, 1984; Barney, 1991; Hamel and Prahalad, 1994). Proponents shift the fo-
cus from the external to internal sources of competitive advantage, by pointing out
that a firm creates a competitive advantage through the accumulation, development,

and reconfiguration of its unique resources, capabilities and knowledge.

The resource-based approach is based on Selznicks (1957) study on distinctive
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competences and on Penroses (1959) argument that a firm is a collection of resources
and its performance depends on its ability to use them (Ambrosini, 2003). According to
this perspective, a firms competitive advantage derives from those resources that match
specific conditions such as value, heterogeneity, rareness, durability, imperfect mobility,
non-substitutability, imperfect imitability, and ex ante limits to competition (Barney,
1991; Peteraf, 1993). Several classifications of firms resources have been developed by
literature (Barney, 1997) and generally they build on the distinction between tangible

and intangible resources.

In a capability-based perspective a firms competitive advantage derives from its
capabilities/competencies (Collis, 1994). This perspective emphasizes a more dynamic
view of competition, by focusing on firms business processes rather than on assets or
resources in a static view. In a broad sense, this perspective encompasses all research
works dealing with concepts like distinctive capabilities (Snow and Hrebiniak, 1980;
Hitt and Ireland, 1985), organizational capabilities (Collis, 1994), core competencies
(Leonard-Barton, 1992; Prahalad and Hamel, 1989), and dynamic capabilities (Eisen-
hardt and Martin, 2000; Teece et al., 1997). In a knowledge-based perspective, (Inkpen,
1998; Zack, 1999; Nonaka and Takeuchi, 1995) scholars argue that knowledge-based

resources are the most relevant to the achievement of a firms competitive advantages.

2.6. Review of Competitiveness Frameworks

The frameworks of competitiveness found in the literature can be divided into
three categories. First category deals with the issue that measuring competitiveness.
Second category is related to providing an explanation and understanding of competi-
tiveness. Last one is a combination and measurement that integrates both to analyze

competitiveness.

Henricsson et al., (2005) summarized the frameworks for competitiveness analysis.
Measurement related frameworks are the Three Dimensions (Feurer and Chaharbaghi,
1994) and Total Value Competitiveness Framework (Shen et al., 2003). Both frame-

works investigates the competitiveness at the firms level. There are four frameworks
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for understanding competitiveness introduced here. First one is the most broadly ac-
cepted model, the Diamond Model, is introduced by Porter (1990). Moon et al., (1998)
tried to improve Diamond Model by developing Double Diamond Model. These models
analyses the competitiveness at the nation and industry level. Lall (2001) developed
the Competitiveness Triangle Framework for understanding competitiveness at the firm
level. Lastly, Buckley et al., (1988) and Momaya and Selby (1998) tried to integrate
understanding and measurement on competitiveness by developing Assets-Processes-

Performance (APP) framework.

Table 2.1. Summary of Frameworks for Competitiveness Analysis (Henricsson et al.,

2005).
Framework Author, Year Level Focus
The Three Feurer and
Dimensions Chaharbaghi (1994) Firm Measurement
Total Value
Competitiveness Shen et al., (2003) Firm Measurement
The Diamond Porter (1990) Nation, Industry Understanding
The Double Diamond | Moon et al., (1998) Nation, Industry Understanding
The Nine-Factor Nation,
Model Cho (1994) Industry Understanding
The Competitiveness
Triangle Lal (2001) Firm Understanding
Assets- Buckley et al., (1988), Integration of
Processes- Momaya and Selby (1998) Nation, Industry and Firm Understanding and
Performance (APP) Measurement

2.6.1. Frameworks for Measuring Competitiveness

This section consists of two frameworks that have been developed for the mea-
surement purposes. First one is the three dimensions model, introduced by Feurer and
Chaharbaghi (1994), is at firm level. Second is total value competitiveness, established
by Shen et al., (2003), is applicable also to firms.

Feurer and Chaharbaghi (1994) proposed the three dimensions of competitive-
ness framework by defining competitiveness in a way that enables the measurement

of an organizations competitive position through a mapping process of its business



15

environment. First, they redefined the concept of competitiveness. They claimed that
the current definitions of competitiveness are mainly based on the organization, its
customers and competitors and no account is given to the shareholders who provide
the necessary capital base and influence the business objectives. They suggested that
the nature of competition is determined by both the way in which customers value the
offerings and the way shareholders value the profit potential in relation to the com-
petitors. Another dimension of competitiveness is the organizations ability to act and
react within its competitive environment that requires financial strength to make the

essential investments in technology and people.

Briefly, the three dimensions of competitiveness model consists of three dimen-
sions: customer values, shareholder values, and ability to act and react. (Feurer and

Chaharbaghi, 1994).

Customer values: An organization is competitive in the eyes of its customers if it
is able to deliver a better value when compared with its competitors. Customer value
can therefore be considered as the benefit perceived by the customer in relation to the

demanded price.

Shareholder values: An organization is competitive in the eyes of its shareholder
if it is able to provide a satisfactory return on investment in the short, medium and
long terms. Shareholder values will therefore influence the decisions concerning the
dividend policy, growth strategy and capital structure which will in turn determine the

long-term wellbeing and profit potential of the organization.

Ability to act and react: It can be defined as the ability to retain the competitive
position of an organization by satisfying the expectations of customers and shareholders
while constantly eliminating the threats and exploiting the opportunities that arise in
the competitive environment. This requires a sound financial strength to fund the
necessary strategic changes such as the introduction of new technologies. However, the
ability to act and react does not only depend on the financial strength but also on

people and access to the key technologies.
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Feurer and Chaharbaghi (1994) concluded that the concept of competitiveness
would be of no use if it were not furnished with a measurement system. It must
therefore be described by a set of measures that gauge the relative competitive posi-

tion of an organization with respect to different components that contribute to overall

competitiveness.
‘ . .
People and Financial
Technology Strength
ey
‘k _ Shareholder
\ "~ Values
Customer Compenm:eness
Position of
Values o
Organization

Figure 2.1. Competitive Position Map (Feurer and Chaharbahgi, 1994).

Figure 2.1 presents a competitive position map that plots the competitive position
of an organization in relation to its competitors. The map takes a matrix form that em-
ploys the components of competitiveness (i.e. customer values, shareholder values and
financial strength) in three dimensions. The matrix is allowed to move along a fourth
axis which represents the strength of people and the level of technology employed. It
must be emphasized that there are two aspects to people and technology. First, they
have a direct influence on customer and shareholder values, thus affecting the current
competitive position of an organization. Second, they are indicative of the potential of
an organization to be able to act and react within a competitive environment in the

future.

Shen et al., (2003) established a computer-aided decision support system for

assessing a contractors competitiveness. Such assessment can help a contractor to
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identify its strengths and weaknesses, thus allowing it to make more competitive bids.
It will also enable clients to select more suitable contractors through a more objective
and transparent approach. Although the development of this system is demonstrated
with references to construction practices in China, the methodology may be of use in

other countries.

Based on the study undertaken by Li et al., (2003), the parameters used for
assessing a contractors competitiveness in the Chinese construction industry are struc-
tured in a three-level tree-like hierarchical system. The parameters used for assessing
a contractors competitiveness in the Chinese construction industry are structured in
a three level tree-like hierarchical system. The first level (top-level) competitiveness
parameters are; Social influence, Technical ability, Financing ability and Accounting
status, Marketing ability, Management skills and Organization structure and Opera-
tion. Each of these parameters in turn has sub-categories and sub-sub-categories, in
all there are 98 criteria, to enable assessments at different levels of the organization.
For each of the 98 criteria, there is a benchmark book that provides a benchmark score
from 0 to 100. Furthermore, in order to acknowledge the varying importance of the
various criteria, a weighted matrix was provided for each of the different levels of the

framework.

2.6.2. Frameworks for Understanding Competitiveness.

This section consists of the brief explanation of frameworks that attempts to
understand competitiveness concept. The section included Diamond Model (Porter,
1990), the Double Diamond Model (Moon et al., 1998), and the Nine-factor Model
(Cho, 1994).

By far the most established, applied and debated framework on competitiveness
is the Diamond Framework, introduced by Porter (1990). Porters study includes 10 na-
tions, Denmark, Germany, Italy, Japan, Singapore, South Korea, Sweden, Switzerland,
the United Kingdom and the United States, and constructs a new analytical framework

which aims to capture the major determinants of competitive advantage together with
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their interactions with each other.

Porter (1990) attempted to answer the reasons for why are certain companies
based in certain nations capable of consistent innovation and why do they pursue im-
provements, seeking an ever more sophisticated source of competitive advantage. Also,
he investigated that certain companies are able to overcome the substantial barriers to

change and innovation that so often accompany success.

Firm Strategy and
Rivalry

J

Demand
Conditions

Factor
Conditions

Relating and Govemment\/‘
Supporting —_—
Industries

Figure 2.2. Determinants of a Nations Competitiveness (Porter, 1990).

To answer these questions, Porter (1990) introduced four broad attributes of a
nation; factor conditions, demand conditions, related and supporting industries, and
firms strategy, structure, and rivalry. Also, two exogenous factors, government and

chance, in Porters view, influence the functioning of these four major determinants.

Factor conditions include the nations position in factors of production, such as
skilled labor or infrastructure, necessary to compete in a given industry. Factor con-
ditions defines two distinctions. First distinction is divided into two groups: basic
factors such as natural resources, climate, location, etc. and advanced factors such as

modern digital data communications infrastructure, highly educated personnel. Sec-
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ond distinction includes generalized and specialized factors. They are relevant to a
limited range or even to just a single industry. Porter (1990) believes that basic and
generalized factors are either inherited or easy to create, whereas advanced and spe-
cialized factors are more decisive and a sustainable basis for competitive advantage.
Demand conditions include the nature of home market demand for the industrys prod-
uct or service. Related and supporting industries include the presence or absence in
the nation of supplier industries and other related industries that are internationally
competitive. Firm strategy, structure, and rivalry include the conditions in the nation
governing how companies are created, organized, and managed, as well as the nature

of domestic rivalry. (Porter, 1990).

Porter (1990) thinks that the roles played by the government and chance in the
competitive development of an industry are important but indirect, mainly through
influencing the four major determinants of competitive advantage. In his view, in the
complete framework each determinant is influenced by the others, turning the system

into a dynamic one.

As a result of the debate on whether Porter had dealt with multinational activity
properly or not, Rugman and DCruz (1993) introduced the so-called Double Diamond,
and applied it to Canada, Mexico and New Zealand. As a next step Moon et al.
(1998) generalized the Double Diamond, which, they suggest, will suit all countries and
appropriately incorporate multinational activity. The Generalized Double Diamond

was later applied and tested on Korea and Singapore (Henricsson, 2005).

Figure 2.3 shows the generalized double diamond where the outside one represents
a global diamond and the inside one a domestic diamond. The size of the global
diamond is fixed within a foreseeable period, but the size of the domestic diamond
varies according to the country size and its competitiveness. The diamond of dotted
lines, between these two diamonds, is an international diamond which represents the
nations competitiveness as determined by both domestic and international parameters.
The difference between the international diamond and the domestic diamond thus

represents international or multinational activities. The multinational activities include
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both outbound and inbound foreign direct investment. (Moon et al., 1998)

Firm Strategy,
Structure, and

Rivalry

Demand
Conditions

Factor
Conditions

Related and
Supporting
Industries

Figure 2.3. Generalized Double Diamond (Moon et al., 1998).

The extensions of Porters diamond framework have not received very much at-
tention, but they serve as a good starting point for analysis of the interaction between

a nations home base and the global context in which industries operate.

Cho (1994) argues that Porters Diamond Model helps to explain the sources of
international competitiveness possessed by the economies of advanced nations, but has
a limited application when it comes to explaining the levels and dynamic changes of
economies in less developed or developing countries. To broaden the view into less

developed or developing countries, he proposed Nine Factor Model.

Cho (1994) divides sources of international competitiveness into two broad cat-

egories, namely physical factors and human factors. Physical factors include endowed
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resources, the business environment, relating and supporting industries, and domestic
demand, which together determine the level of international competitiveness of a given
nation at a given time. Human factors include workers, politicians and bureaucrats,
entrepreneurs, and professional managers and engineers. By creating, motivating and
controlling the four physical elements, these human factors drive the national economy
from one stage of international competitiveness to the next. An external factor of pure
chance is added to these eight internal factors. This new framework can elucidate the
sources of economic growth in less developed countries as well as those dynamic changes
as the national economy moves from a less developed stage to a developing stage, to a
semi-developed stage, and finally, to a fully developed stage. This framework does not

appear to have received any further attention.
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Figure 2.4. Nine Factor Model (Cho, 1994).

A fourth and final framework for understanding and explaining competitiveness

is the Competitiveness Triangle, proposed by Lall (2001). It is similar to Porters



22

Diamond, but whereas Porter (1990) investigated what factors build up national pro-
ductivity, Lall (2001) focuses her analysis on “the markets within which enterprise
learning takes place and the failures that each market is liable to suffer” and “puts
government policy in the centre of the action”, while Porter (1990) places the role of

government as an exogenous factor.

The Competitiveness Triangle contains three inter-connected determinants. In-
centive markets, includes a nations macroeconomic management and trade policies and
characteristics of the industry and home demand. Factor markets focuses on skills, es-
pecially technical skills, and finance for, and information on, technology. Institutional
markets refer to bodies that support technological activities and development, e.g.

institutions for R and D and training and development (Henricsson, 2005).

2.6.3. Frameworks that Integrate Measurement and Understanding

Buckley et al., (1988) categorized competitiveness measures into three groups:
competitive performance, competitive potential, and management process. Potential
measures describe the inputs into the operation, performance measures the outcome
of the operation and process measures the management of the operation. From this
perspective, competitiveness cannot be considered as a static concept, but rather as an
ongoing process. Figure 2.5 shows the interrelationships between measures of compet-

1tiveness.

This school of thought was later adapted by the WEF and under the name of the
world competitiveness formula; Assets (potential) x Processes=Performance (Henrics-

son, 2005).
2.7. Competitiveness in Construction Sector
Competitiveness is an important concept to contactors due to fierce competition

in the construction industry. In order to outperform their competitors in the market,

contractors are keen to realize their competitiveness by measuring it for benchmarking
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and improvement purposes. That is the reason why competitiveness for construction

has been an active research topic (Keung and Shen, 2014).
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Figure 2.5. APP Framework (Buckley et al., 1988).

Improving the construction industrys competitiveness has long been of interest to
the international construction management research community. However, a systemic
bias towards positivist and quantitative research approaches too easily translates to a
recurring fixation with alternative definitions of competitiveness and the codification

of its underlying determinants (Momaya and Selby, 1998).

According to Ling et al., (2012), the components of competitiveness are: “firm
is competitive in winning large number of projects”; “firm is competitive in winning
high-value projects”; “firm has high level of profitability”; “quality of firms prod-
ucts/services is competitive”; “firm is competitive in achieving customer satisfaction”;
“firm is competitive in achieving good public image”; and “firm is competitive in deliv-
ering a product/service speedily”. Admittedly, there are other components that may

also be used to measure competitiveness, and one example is unit cost.

Despite widespread acceptance of its importance, competitiveness remains a con-
cept that is not well understood, particularly in the construction sector (Flanagan et

al., 2005). Research on competitiveness conducted by Flanagan et al., (2005) put for-
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ward a broad definition for competitiveness in the construction sector as the extent to

which a business sector:

e satisfies the needs of customers from the appropriate combination of the product
service characteristics such as price, quality, speed of delivery, certainty, innova-
tion and reliability;

e satisfies the needs of its stakeholders, for example, enterprises and workers in
terms of wages, safe workplace, training, steady employment and pleasant work
environment with career development;

e offers attractive profits and return on investment, the potential for growth, with
acceptable levels of risk;

e satisfies the needs of society to be a responsible corporate citizen and to meet
the needs of society in terms of pollution, energy conservation, sustainability and

safe systems of working.

While discussing the items no.2 above, one should note that there are three
stakeholders of an industry; the companies constituting the industry, represented by
shareholders and employees, the clients buying its products or services and the soci-
ety in which the industry is operating. The companies and their shareholders will get
sufficient profit on investment and the employees will experience high employee satis-
faction. Clients will see their needs fulfilled and for society, a competitive construction
industry will contribute, by taxes and job creation, to economic well-being and by

environmental and social responsibility to societal well-being.

According to Henricsson (2005), for a construction industry, competitiveness
refers to the ability to, in the long-term, satisfy the sophisticated demands of com-
panies, clients and society respectively and simultaneously, while acting under free

trade and fair market conditions, exposed to an international market environment.

Also, Weisheng (2006) defines construction competitiveness as the ability of a
firm to bid successfully for construction projects, to provide construction services with

superior quality, lower costs, and with shorter time than its domestic and international
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competitors, and in the long-run to consistently achieve superior firm performance.

Ngowi and Rwelamila (1999) states that the survival of a construction firm de-
pends on its ability to secure contracts and earn a profit while meeting its clients
expectations. In general, a client expects to receive value for his money; this can be
achieved if a project is completed to a specified quality, in a certain time period, and
within the agreed-upon cost. While these are parameters in which all construction
firms must operate in the open market, one wonders what makes some construction
firms consistently successful while others are not and what exactly is a competitive
advantage in the construction industry. First, construction companies can sustain its
competitive advantage through relentless improvement. An additional prerequisite for
sustaining competitive advantage is adopting a global approach. You must sell your
products or services worldwide, under your own brand name, through international
marketing channels that you control (Porter, 1990). For the construction point of
view, this does not mean that a global player operates in every country. Instead, there
are no self-imposed restrictions for lucrative opportunities (Abdulaziz, 1994). Com-
petitive advantages can be based on technology and management. Project financing
can also be a competitive advantage. For example, firms that provide the most at-
tractive financing proposals were in a favorable position. However, these competitive
advantages alone are not sustainable. To create and sustain a competitive advantage, a

company must also establish organizational structures that produce rapid innovations.

2.8. Competitiveness Models for Construction Sector

Various competitiveness frameworks are reviewed up to this section. Some of
these frameworks have been applied to construction industry and/or construction firms.

In this section, frameworks applied to construction will be presented.

Betts and Ofori (1992) found Porters approach to be a suitable for construction
sector. According to their study, the changing nature of the task of the construction
industry and the dynamism of its operating environment imply that the strategic plan-

ning techniques put forward by Porter (1979; 1985) are vital for survival and progress
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of construction industries of all types. They suggested that Porters Five Forces Model
is directly relevant to construction. In the Five Forces Model, five inter-related forces
are the threat of new entrants, the power of suppliers, the power of buyers, the threat of
substitute products, jockeying for position amongst industry members. The threat of
new entrants is not particularly potent within the construction industry. Additionally,
construction is noted for the ease with which new firms can enter its different parts with
minimal investment. The competitive advantage to be gained from powerful supply
relationships is greatest when few enterprises dominate supply, where there is no com-
peting product, and when the supplier holds a threat of forward integration over the
buyer. In the construction industry, there are often many different suppliers of many
products and services. A buyer has greatest competitive advantage when it is a large
volume buyer, it purchases undifferentiated products that are price sensitive but not
quality sensitive to its processes, and when it holds a threat of backward integration
over its supplier. There are many opportunities for large construction enterprises to
exploit this opportunity with materials suppliers and specialist subcontractors. The
potential for substitute products gives scope for competitive advantage within an in-
dustry. Porter (1979) points house thermal insulation market as an example. While
there was the possibility of abnormal profits in the fiberglass insulation market, the
opportunity was quickly removed by the rapid emergence of substitute products in-
cluding cellulose, rock wool, and Styrofoam. Lastly, jockeying for position of existing
members is a strong competitive force within construction. Also, Tatum (1988) goes
as far as to suggest that construction has a high fit with each component of the five
forces model. In addition, Porters (1985) value chain analysis has scope for applica-
tion to construction enterprises. Construction industry mainly relates to the operation
segment of the value chain. Lastly, Porters (1985) three generic competitive strategies
can be applied to construction industry. (Betts and Ofori, 1992). Tatum (1988) argues
that despite the open bidding systems which form the basis of many construction mar-
kets, cost leadership is not the only strategic approach used for construction. Concerns
with quality and value for money are on the increase, make all three generic strategies
relevant. Also, Ofori (1993) used the Diamond framework to formulate a long-term

strategy for Singapores construction industry.
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Momaya and Selby (1998) conducted a comparison of the competitiveness of the
Canadian construction industry in relation to that of the USA and Japan respectively.
They adapted the framework developed by Buckley et al., (1988), and hence structured
their analysis in the categories of Assets, Process and Performance. In total, Momaya
and Selby (1988) used 95 criteria to measure construction industry competitiveness
and fed their framework using both available statistics and industry experts opinions
obtained from questionnaires. The conclusion was that the Canadian construction
industry is competitive in terms of performance, but scores poorly on process and
assets. This creates doubts about the industrys future performance. Conversely, the
Japanese industry gets good scores on assets and processes, but poorly on performance.
The USA, finally, scores positively on assets, but negatively on both processes and

performance.

Flanagan et al., (2005) conducted a research to evaluate and measure the compet-
itiveness of the construction industry in three countries: the UK, Sweden and Finland.
This research is based on the assumption that competitiveness is determined by six
domains such as factors conditions, demands conditions, government, industry charac-

teristics, firm strategy and management, and human resources.

Oz (2001) applied the Diamond model to the Turkish construction industry. The
purpose is to contribute towards a better understanding of the sources of competitive
advantage of Turkish contractors. She analyzed the international operations of Turk-
ish contractors. Her analysis, which is primarily based on interviews with 21 senior
industry experts, concludes that the factors behind the Turkish success go beyond
those factor conditions and chance events of “labor cost advantages and geographic
and cultural proximity to several promising markets”. Another important source of
competitive advantage is the dynamic competition and rivalry in the domestic market,
which puts pressure on companies to constantly upgrade its operations. The analysis of
the Diamond also points out a series of competitive disadvantages, for instance “financ-
ing difficulties and the weak international position of the Turkish design engineering
and consultancy services industry”. Finally, Ozs analysis underlines the significant role

played by the Turkish government (Flanagan et al., 2005).
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Total value competitiveness framework was applied to construction firms by Shen
et al., (2003). Total value competitiveness framework is a computer-aided decision
support system for assessing a contractors competitiveness. Although it was specifically
designed to suit the Chinese construction industry, the methodology may be of use in
other countries. The system was primarily designed for two purposes; namely, for a

contractors self-evaluation and to assist clients in making a pre-qualification assessment.

Competitiveness parameters are structured in a three-level hierarchical system,
enabling the assessment of competitiveness to be undertaken at different levels. The
parameters used for assessing a contractors competitiveness in the Chinese construc-
tion industry are structured in a three level tree-like hierarchical system. The first level
(top-level) competitiveness parameters are; “Social influence”, “Technical ability”, “Fi-
nancing ability” and “Accounting status”, “Marketing ability”, “Management skills”
and “Organization structure” and “Operation”. Each of these parameters in turn has
sub-categories and sub-sub-categories, in all there are 98 criteria, to enable assessments
at different levels of the organization. The operation of the system is assisted with a
Windows-standard computing program. The applicability of the system was validated

by conducting two workshops.

Mutti (2004) adapted the Double Diamond for assessing the competitiveness of

Brazilian contractors in the international market.

Ozorhon (2012) investigated the sources of competitive advantage in the inter-
national construction market drawing upon the experiences of the Turkish contracting
services abroad. Strengths and weaknesses of the industry along with the opportunities
and the threats faced by the industry are identified analyzing the Porters Diamond
Framework. The study is at the industry level. The findings of the study revealed
that the main strengths have been the close ties with host markets; low cost; posi-
tive contribution of related and supporting industries; and high efficiency of the labor
while the main weaknesses have been the lack of engineering design expertise; em-
ployment problems; and unsupportive organizational structure/culture of firms. This

study emphasizes the need for innovation and effective use of technology; international
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collaboration; improvement of engineering design services; organizational restructur-
ing; proper risk management; improved human resources; and government support to
ensure sustainable growth in international markets. The findings of this study are
expected to guide the industry practitioners and policy makers in Turkey to critically
review their strategies and thereby to help improve the construction services. Lessons
learned from the Turkish contractors experiences may also benefit other countries in
terms of devising appropriate strategies under the changing competitive conditions in

the global construction market.

Deng et al., (2012) adopted Porters Diamond Model to develop potential factors
formulating the competitiveness of the construction industry, and uncovered the factors
that formulate the competitiveness of the construction industry in a specific country
i.e., the Chinese construction industry. In order to get empirical findings, a question-
naire survey is done to investigate the significance of these factors, and factor analysis
is also applied. Factor analysis further reveals six underlying factors: “stable home
market”, “supply chain management”, “corporate management practices”, “qualified

professionals”, “satisfactory business environment”, and “migrant workers”.
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3. RESEARCH METHODOLOGY

In this report, study procedures are summarized as follows:

Identifying full set of competitiveness parameters affecting construction contrac-

tors through an extensive literature review,

Developing a conceptual model to analyze competitiveness of construction firms

Identifying the interrelations between model parameters and computing the im-

portance weights of those parameters

Testing the performance of the proposed model

3.1. Competitiveness Factors Affecting Contractors

There are many parameters affecting contractors competitiveness factors. Yates
et al., (1994) conducted a research project, called the “Anatomy of Construction Com-
petition in the Year 2000” to investigate the driving forces and trends that will affect
engineering and construction competition. The main purpose of the project was ex-
ploring the factors that affect competitiveness. Also, it aimed to provide information
to support strategy development. The scope of the research included literature review;
interviews with members of selected firms with expertise in various business sectors,
including commercial building, heavy industrial construction, institutional buildings,
infrastructure construction, light industrial construction, power, process, and space; a
symposium and workshops; and data compilation and analysis. Overall findings were
categorized into six areas: business strategies, economies, government, work force,

technology, and quality.

Drew and Skitmore (2001) employing regression analysis, measured a contractors
competitiveness among bids according to the type and size of construction work and the
type of client involved. Drew and Skitmore (2001) focused on the effect of construction

type and size on a contractors competitiveness.
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Hatush and Skitmore (1997) constructed five major attributes for assessing a
contractors competitiveness during the pre-qualification and bidding process, including
financial soundness, technical ability, management capability, health and safety and

reputation.

Lai and Guan (2001) developed a model to assess a large contractors competi-
tiveness by using the parameters of organizational ability, marketing ability, technical

ability, financial ability and image ability.

Shen et al., (2004) investigated the characteristics of construction business en-
vironment in China and identifies the key parameters used in assessing contractors
competitiveness for awarding construction contracts in the market. The parameters
are useful tools for assisting contractors in identifying their strength and weakness,

thus reengineering actions can be adopted for improving competitiveness.

El-Diraby et al., (2006) made a research study to provide an understanding of
how Toronto construction companies evaluate market attractiveness and company com-
petitiveness. The research deployed the analytic hierarchy process to identify the most
important factors that can be used for measuring company competitiveness and market

attractiveness.

During his PhD thesis, Weisheng (2006) developed an IT based decision-support
system that enables contractors competitiveness to be easily understood and commu-
nicated. He suggested that contractors competitiveness can be assessed by measuring
factors that formulate competitiveness of a given contractor. A survey was conducted
to identify Critical Success Factors (CSFs) that contribute to a contractors competi-

tiveness.

Lu et al., (2008) identified critical success factors (CSFs) for determining the

competitiveness of a contractor in Mainland China.

Sha et al., (2008) developed a competitiveness index to evaluate the industrial
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competitiveness of ten provinces in China. This hierarchical index model consists of

five aspects, including scale, structure, capacity, performance, and related industries.

Orozco et al., (2011) presented a study to determine the critical variables that
define the competitiveness of Chilean general contractors. Critical variables comprise
both those that are sources or determinants of competiveness (i.e. factors) and those

that reflect and measure the competitive performance (i.e. indices).

Bai et al., (2011) proposed an AHP model to analyze essential competitiveness
factors which based on experts evaluation opinions from the international construc-
tion areas, and determines some main indicators constituting the competitiveness of
international contractors through model analysis. According to the study, there are
6 main essential factors is set up such as “marketing competitiveness”, “productiv-
ity competitiveness”, “human resource competitiveness”, “technology and innovation
competitiveness”, “capital and financing competitiveness”, and “management compet-

itiveness”.

3.1.1. Grouping of Competitiveness Factors Affecting Contractors

Factors affecting competitiveness can be found in literature review with different
names. An extensive list of competitiveness factors has been established from the
literature review. Ninety three competitiveness factors have been identified through
the literature review. Studies indicate that competitiveness parameters are examined
at two parts: internal factors and external factors. There are seventy four internal
factors combined in eight groups and nineteen external factors that are combined in

three groups.

Table 3.1 provides a comprehensive list of competitive internal factors obtained

from the literature.
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Below table provides a comprehensive list of competitive external factors obtained

from the literature.
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3.1.2. Identified Competitiveness Factors Affecting Contractors

In previous section, competitiveness factors obtained from literature review were
listed. Ninety three competitiveness factors have been founded and these factors were
divided into internal and external factors. There were seventy four internal factors
combined in eight groups and nineteen external factors that are combined in three
groups. These factors are rearranged and refined into fourty seven factors. Factors
are provided as internal and external factors. Internal factors are combined in seven
groups that include effectiveness of strategies, management capabilities, organizational
capabilities, efficiency of technical resources, efficiency of human resources, efficiency
of financial resources, and relationship. There are thirty six internal competitiveness
factors. Figure 3.1 provides the list of internal clusters. External factors are combined
in two groups and eleven competitiveness factors. Figure 3.2 provides the external

competitiveness clusters.

Effectiveness of strategies includes diversification strategies, market selection strate-
gies, project selection strategies, client selection strategies, partner selection strategies,

and bidding strategies.

Managerial capabilities include quality management, time management, cost man-
agement, health and safety management, environmental management, risk manage-
ment, site management, claim management, subcontractors management, and knowl-

edge management.

Organizational capabilities include knowledge and expertise in the market, expe-
rience in similar projects, flexibility and adaptability of market changes, organizational
culture/structure, image and reputation/public image. Efficiency of technical resources
includes use of IT, innovation capability, investment on R and D, and construction

equipment and plant.



Internal Factors

Effectiveness of
Strategies

— Managerial Capabilities

Organizational
Capabilities

| Efficiency of Technical
Resources

Efficiency of Human
Resources

Efficiency of Financial
Resource

— Relationship

Figure 3.1. Internal Competitiveness Factors.
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Efficiency of human resources includes current capacity of human resources, de-

velopment and use of human resources, and communication and coordination among

departments.

Efficiency of financial resources includes credibility, financial status, and financial

stability.
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Relationship includes relationship with clients/owners, relationship with suppli-
ers/contractors, relationship with designers and consultants, relationship with govern-

ment entities, and relationship with bank and institutions.

Favorability of Host
Country

External Factors

Favorability of Market
Conditions

Figure 3.2. External Competitiveness Factors.

Favorability of host country include regulatory and legal restrictions, socio-cultural
conditions, economic conditions, fiscal policy, political conditions, and international re-

lations.

Favorability of market conditions include enter/exit barriers, project funding,
quality of subcontractors/labors, availability of construction materials, and competitive

environment.

Table 3.1 provides the total list of the competitiveness factors used in this study.
There are nine groups in total; seven of them are internal and two of them are external.

There are fourty seven competitiveness factors in total.



Table 3.3. Competitiveness Factor in the Conceptual Model.

Cluster

Competitiveness Factor

Effectiveness of Strategies

Diversification strategies
Market selection strategies
Project selection strategies
Client selection strategies
Partner selection strategies

Bidding strategies

Managerial capabilities

Quality management

Time management

Cost management

Health and Safety management
Environmental management
Risk management

Site management

Claim management
Subcontractor management

Knowledge management

Organizational capabilities

Knowledge and expertise in the market
Experience in similar projects

Flexibility and adaptability of market changes
Organizational culture/structure

Image and reputation/Public Image

Efficiency of Technical Resources

Use of IT
Innovation capability

Investment on R and D

Efficiency of Human Resources

Construction equipment and plant
Current capacity of humant resources

Development and use of human resources

Communication and coordination among departments (teamwork)

Efficiency of Financial Resources

Credibility
Financial Status

Financial Stability

Relationship

Relationship with clients/owners
Relationship with suppliers/subcontractors
Relationship with designers/consultants
Relationship with government entitites

Relationship with banks and institutions

Favorability of host country

Regulatory and legal restrictions
Socio-cultural conditions
Economic conditions

Fiscal policy

Political conditons

International relations

Favorability of market conditions

Enter/exit barriers

Project Funding

Quality of subcontractors/labors
Availability of construction materials

Competitive environment

41
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3.2. Network Process (ANP)

According to Saaty (1996), “the Analytic Network Process (ANP) is a general
theory of relative measurement used to derive composite priority ratio scales from
individual ratio scales that represent relative measurement of the influence of elements

that interact with respect to control criteria”.

The ANP is a structure to deal with decisions without making assumptions about
the independence of higher-level elements from lower level elements and about the
independence of the elements within a level. The ANP consists of two parts. The
first part is a control hierarchy or network of criteria and sub criteria that control the
interactions. The second part forms a network of influences among the elements and
clusters. The network varies from criterion to criterion. For each control criterion, a
different supermatrix of limiting influence in computed. Each of these supermatrices
is weighted by the priority of its control criterion. Lastly, the results are combined

through addition for all the control criteria (Saaty, 1996).

The ANP can be considered as the first mathematical theory that makes it pos-
sible to deal with all kinds of dependence and feedback systematically. ANP is used
mainly to extend AHP to case of dependence and feedback again by use of the “super-
matrix” approach. (Egilmezer, 2007) AHP structures the multivariate decision making
problems into a hierarchical structure and analyze the factors contributing to the prob-
lem systematically within the hierarchy to determine the priorities of the factors relative
to each other. In doing so, the most important feature of AHP is that it accepts that
there is no interaction among the factors located in the same level of the hierarchy; that
is, the model does not take into account the influences among the same level elements

(Egilmezer, 2007).

The ANP is the most comprehensive framework that allows one to include all
the factors and criteria, tangible and intangible that has bearing on making a best
decision. In brief, ANP model consists of the control hierarchies, clusters, elements, in-

terrelationship between elements, and interrelationship between clusters (Saaty, 1996).
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The ANP method may transform qualitative judgments into quantitative values.
It has been applied to project selection, production planning, and strategic decision

(Tsai and Chou, 2009).

In construction sector, ANP have been used by many researchers as the analyz-
ing tool for complicated multivariate decision making problems. Niemira et al., (2004)
made use of ANP in their study of forecasting financial crisis. Dagdeviren et al., (2005)
formed a model to identify total work load level of employees by ANP. Chen and Wong
(2005) utilized ANP in developing a model for environmentally conscious construction
planning. Cheng and Li (2005) studied on project selection in construction industry by
ANP. Ozorhon et al., (2007) developed ANP model to examine the links between the
determinants of performance and observed the influences of these factors on the inter-
national construction joint venture performance. Polat and Donmez (2009) proposed
an ANP model to assist construction companies to select the marketing activities for
which they should primarily allocate their limited resources. Dikmen et al., (2010)
tried to identify the determinants of business failure in construction and to predict the
failure likelihood of construction companies by assessing their current situation based
on both company-specific and external factors. For this purpose, they utilized the ANP
together with the Delphi method to compute the importance weights of variables on
business failure through interviews and discussions with experts. Erdem and Ozorhon
(2013) developed an ANP model to examine the links between the attributes of suc-
cess and compute the importance weights of these variables on the real estate project

Success.

3.3. ANP Model Formation

Analytic network process (ANP) is a tool for multi-criteria decision-making but
can also be applied in academic research to prioritize factors or criteria. It is seen
as a generic form of analytic hierarchy process (AHP). In AHP, it is assumed that a
decision problem can be translated into a hierarchical structure that consists of uni-
directional relations between decision levels (Cheng and Li, 2007). As Meade and

Sarkis (1998) mentioned, the top level of the hierarchy is usually the overall goal
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for the decision model, which can be decomposed to one or more specific levels of
clusters until a manageable level of sub-clusters is met. Yet, the strict hierarchical
structure may need to be relaxed when modeling a more complicated problem that
involves interdependencies among elements between and within model levels, which
are assumed to be uncorrelated in AHP. It is expected that by using ANP, researchers
are able to establish a complete multicriteria model without sacrificing the validity due

to limitations of the analytical tool (Cheng and Li, 2005).

AHP and ANP are two separate concepts introduced by Saaty (1980, 1996).
First, AHP was developed, which helps to establish decision models through a process
that contains both qualitative and quantitative components. Qualitatively, it helps to
decompose a decision problem from the top overall goal to a set of manageable clusters,
sub-clusters, and so on down to the bottom level that usually contains scenarios or
alternatives. Quantitatively, it uses pair-wise comparison to assign weights to the
elements are the cluster and sub-cluster levels and finally calculates “global” weights
for assessment taking place at the bottom level. Each pair-wise comparison measures
the relative importance or strength of the elements within a cluster level by using a
ratio scale. (Cheng and Li, 2007) One of the main functions of AHP is to calculate
the consistency ratio to ascertain that the matrices are appropriate for analysis (Saaty,
1980). Nevertheless, AHP models assume that there are uni-directional relationships
between elements of different decision levels along hierarchy and uncorrelated elements
within each cluster as well as between clusters. It is not appropriate for models that
specify interdependent relationships in AHP. ANP is then developed for filling this gap
(Cheng and Li, 2007).

ANP is known as the systems-with-feedback approach. By incorporating inter-
dependencies, a supermatrix will be created. The supermatrix adjusts the relative
weights in individual matrices to form a new “overall” matrix with the eigenvectors of

the adjusted relative weights (Meade and Sarkis, 1998).

There are several generic steps for AHP and ANP as well as specific steps for

ANP. The generic steps are shown below (Saaty, 1980, 1996):
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First step is developing the structure of the decision model. This forms the
goal or objective of the model. The decision model is of AHP is always restricted to
being hierarchical, containing several levels. Only adjacent levels are assumed to have
correlations. ANP is a network structure where the correlations can be stipulated in
any part of the decision model to form sub-matrices for the supermatrix (Cheng and

Li, 2007).

Second step is conducting pair-wise comparisons on the clusters and sub clusters.
The normal procedure of a pair-wise comparison is to invite experts to compare two
elements with respect to their respective adjacent higher levels element. Saaty (1980)
has developed a 9-point priority scale of measurement, with a score of 1 representing
equal importance of the two-compared elements and 1 being overwhelming dominance
of one element (row element) over another element (column element). When there is
overwhelming dominance of a column element over a row element, a score of 1/9 is

given (Cheng and Li, 2007). Table shows 9-point priority scale.

Table 3.4. Nine-Point Priority Scale of Measurement (Saaty, 1980).

1 | Equal Importance Two activities contribute equally to the objective

2 | Weak or slight

Experience and judgment

3 Moderate importance R .
slightly favor one activity over another

4 | Moderate plus

Experience and judgment strongly favors one
5 | Strong importance
activity over another

6 | Strong plus

An activity is favored very strongly

7 | Very strong or demonstrated importance . . . .
y & P over another; its dominance demonstrated in practice

8 | Very, very strong

The evidence favoring one activity over

9 | Ext i t . . . .
XLreme mmportance another is of the highest possible order of affirmation

Third step is calculating the relative weights of elements and consistency ratio of
matrices. After the pair-wise comparison matrices are developed, a vector of priorities
in each matrix is calculated and is then normalized to sum to 1.0 or 100%. This is done
by dividing the elements of each column of the matrix by the sum of that column; then,

obtaining the eigenvector by adding the elements in each resulting row and dividing
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this sum by the number of elements in the row to obtain “priority” or “relative weight”
(Cheng and Li, 2002). For ascertaining the consistency of the judgment matrices, Saaty
(1996) suggested three threshold levels: 0.05 is for 3 x 3 matrix; 0.08 for 4 x 4 matrix;

and 0.1 for all matrices.

3.4. Data Collection

The target population was set as the members of the Turkish Contractors Associ-
ation (TCA) that ranked among the worlds top 250 international contractors, according
to the Engineering News-Record (ENR). Respondents were preferred to be experienced
civil engineers who are senior level managers. Their average experience in construc-
tion sector is 19.4 years. Average of companies age is 47.6. A total of ten experts

participated in data collection. Table 3.3 shows the information of respondents.

Table 3.5. Respondents Information.

Companys Age | Respondents Experience
No. Respondents Position
(Year) (Year)
1 60 18 Deputy General Manager
2 50 15 Tendering and Project Development Coordinator
3 65 20 Business Development and Tendering Coordinator
4 21 12 Business Development Manager
5 20 30 Executive Committee Member
6 38 14 Business Development Manager
7 76 10 Business Development Manager
8 11 20 Business Development and Tendering Coordinator
9 67 20 Business Development Manager
10 68 35 Deputy General Manager

3.5. Competitiveness Model Construction

Categorization of the identified competitiveness factors leads to a two-level hi-
erarchy, where the top level elements (clusters) are decomposed into lower level fac-
tors(node). Top level criteria which is competitiveness level is composed of 9 groups
including “effectiveness of strategies”, “management capabilities”, “organizational ca-

pabilities”, “efficiency of technical resources”, “efficiency of human resources”, “effi-



47

ciency of financial resources”, and “relationship”, “favorability of host country”, and

“favorability of market conditions”. Based on the ANP, model hierarchy is as follows:

Table 3.6. Competitiveness Level Evaluation Hierarchy.

Goal

Perspective

Competitiveness Factor

Competitiveness Level of the Firm

Effectiveness of Strategies

Diversification strategies
Market selection strategies
Project selection strategies
Client selection strategies

Partner selection strategies

Bidding strategies

Managerial capabilities

Quality management

Time management

Cost management

Health and safety management
Environmental management
Risk management

Site management

Claim management

Subcontractor management

Knowledge management

Organizational capabilities

Knowledge and expertise in the market
Experience in similar projects
Flexibility and adaptability of market changes

Organizational culture/structure

Image and reputation/Public Image

Efficiency of Technical Resources

Use of IT

Innovation capability

Investment on R and D

Efficiency of Human Resources

Construction equipment and plant
Current capacity of human resources

Development and use of human resources

Communication and coordination among departments (teamwork)

Efficiency of Financial Resources

Credibility
Financial status

Financial stability

Relationship

Relationship with clients/owners
Relationship with suppliers/subcontractors
Relationship with designers/consultants

Relationship with government entities

Relationship with banks and institutions

Favorability of host country

Regulatory and legal restrictions
Socio-cultural conditions
Economic conditions

Fiscal policy

Political conditions

International relations

Favorability of market conditions

Enter/exit barriers

Project Funding

Quality of subcontractors/labors
Availability of construction materials

Competitive environment

A simple network contains clusters, nodes, connections or links. When a parent

node is linked to nodes in another cluster, these are known as its children nodes. The
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children nodes are to be compared with respect to the parent node. When a parent
node is linked to children nodes in another cluster, a line or link appears between the
clusters with an arrow on it from the cluster containing the parent node. When the

parent node and children are in the same cluster there will be a self-loop on that cluster.

In this study, “Super Decisions” software was used and all the network hierarchy

model of the research with its clusters, nodes and node connections was entered into

the program as shown below:

Determinants
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Figure 3.3. Network Hierarchy Model out of Superdecision Software.

The influence diagram among the clusters has shown below:
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Effectiveness of Strategies

Relationship |

o o Efficiency of Financial Resources ‘
Managerial Capabilities

Organizational Capabilities Efficiency of Human Resources

Favorability of Host Country T’ Efficiency of Technical Resources

Favorability of Market Conditions |

Figure 3.4. Influence Diagram.

In ANP model, elements are dependent and responding to each other, so that the
structure is a dependent and feeding-back network. Thus, it is needed to compare two

elements with each other (Tang and Li, 2009).

Respondents were asked to determine the factors that influence on other factors
based on their own experiences before they examine the matrices. Determining the in-
teraction among the factors was the requirement for the ANP application for pairwise
priority decision matrices to be prepared. Pairwise relation decision matrix formed
based on node connections in the hierarchy was wanted to be filled by the experts who
will participate to the study. This step aims to perform pairwise comparisons among
the clusters, as well as pairwise comparisons between nodes, as they are interdependent
on each other. The pair-wise comparisons are made using a nine-point scale. After
the answers of the respondents were collected, their answers were compared with each
other and they meet on common values. The method used for the purpose of data
collection is the brain storming sessions that brings all of respondents together to have

consensus for the scoring of matrices. The last step of the analysis is to compute the
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magnitudes of influence of each node on the level of competitiveness. Pairwise com-
parison matrices are combined by the program to form a synthesized matrix called the
“supermatrix” that is constructed for the analysis of relationships between the nodes
and clusters of the ANP model. A supermatrix is computed in three-step calculation;
the unweighted supermatrix is formed based on scorings of pairwise comparison ma-
trices among interacting elements as the first step, then the program calculates the
weighted supermatrix by multiplying the values of the unweighted supermatrix with
cluster weights on which nodes connect, and as last step a limiting supermatrix is
achieved by raising the weighted supermatrix to powers until all the columns corre-

sponding to any node concentrate on the same values.

As a result for each factor in the network, the priorities with respect to their

contribution to competitiveness level were defined.



Table 3.7. Weighted Rates of Clusters and Nodes.

Code Cluster Name Limiting
A Effectiveness of Strategies 0.26628
Al Diversification strategies 0.12886
A2 Market selection strategies 0.16729
A3 Project selection strategies 0.0856
A4 Client selection strategies 0.11724
A5 Partner selection strategies 0.16333
A6 Bidding strategies 0.33767
B Managerial capabilities 0.13895
B1 Quality management 0.03737
B2 Time management 0.11693
B3 Cost management 0.17289
B4 Health and Safety management 0.03902
B5 Environmental management 0.03355
B6 Risk management 0.18093
B7 Site management 0.1139
B8 Claim management 0.14053
B9 Subcontractor management 0.08081
B10 Knowledge management 0.08406
C Organizational capabilities 0.16743
C1 Knowledge and expertise in the market 0.26193
C2 Experience in similar projects 0.46994
C3 Flexibility and adaptability of market changes 0.14411
C4 Organizational culture/structure 0.07925
C5 Image and reputation/Public Image 0.04478
D Efficiency of Technical Resources 0.03697
D1 Use of IT 0.09518
D2 Innovation capability 0.33781
D3 Investment on R and D 0.1605
D4 Construction equipment and plant 0.40651
E Efficiency of Human Resources 0.03248
E1l Current capacity of human resources 0.24931
E2 Development and use of human resources 0.59363
E3 Communication and coordination among departments (teamwork) 0.15706
F Efficiency of Financial Resources 0.12334
F1 Credibility 0.11722
F2 Financial Status 0.61441
F3 Financial Stability 0.26837
G Relationship 0.10441
G1 Relationship with clients/owners 0.36767
G2 Relationship with suppliers/subcontractors 0.07354
G3 Relationship with designers/consultants 0.0847
G4 Relationship with government entities 0.24137
G5 Relationship with banks and institutions 0.23272
H Favorability of host country 0.06689
H1 Regulatory and legal restrictions 0.25709
H2 Socio-cultural conditions 0.04
H3 Economic conditions 0.25078
H4 Fiscal policy 0.15706
H5 Political conditions 0.18135
H6 International relations 0.11372
J Favorability of market conditions 0.06325
J1 Enter/exit barriers 0.18872
J2 Project Funding 0.30834
J3 Quality of subcontractors/labors 0.10413
J4 Availability of construction materials 0.09449
J5 Competitive environment 0.30433

o1



52

By multiplying the limiting weights of nodes with the limiting weights of their

related cluster, the relative weights of effectiveness of each node on competitiveness

level goal was calculated.

Table 3.8. Importance Weights of Nodes.

Code Factor Name Normalized to Goal
A6 Bidding strategies 0.08991
C2 Experience in similar projects 0.07868
F2 Financial Status 0.07578
A2 Market selection strategies 0.04454
C1 Knowledge and expertise in the market 0.04386
A5 Partner selection strategies 0.04349
G1 Relationship with clients/owners 0.03839
Al Diversification strategies 0.03431
F3 Financial Stability 0.0331
A4 Client selection strategies 0.03122
G4 Relationship with government entities 0.0252
B6 Risk management 0.02514
G5 Relationship with banks and institutions 0.0243
C3 Flexibility and adaptability of market changes 0.02413
B3 Cost management 0.02402
A3 Project selection strategies 0.02279
B8 Claim management 0.01953
J2 Project Funding 0.0195
E2 Development and use of human resources 0.01928
J5 Competitive environment 0.01925
H1 Regulatory and legal restrictions 0.0172
H3 Economic conditions 0.01677
B2 Time management 0.01625
B7 Site management 0.01583
D4 Construction equipment and plant 0.01503
F1 Credibility 0.01446
C4 Organizational culture/structure 0.01327
D2 Innovation capability 0.01249
H5 Political conditions 0.01213
J1 Enter/exit barriers 0.01194
B10 Knowledge management 0.01168
B9 Subcontractor management 0.01123
H4 Fiscal policy 0.0105
G3 Relationship with designers/consultants 0.00884
E1l Current capacity of human resources 0.0081
G2 Relationship with suppliers/subcontractors 0.00768
H6 International relations 0.00761
C5 Image and reputation/Public Image 0.0075
J3 Quality of subcontractors/labors 0.00659
Ja Availability of construction materials 0.00598
D3 Investment on R and D 0.00593
B4 Health and Safety management 0.00542
B1 Quality management 0.00519
E3 Communication and coordination among departments (teamwork) 0.0051
B5 Environmental management 0.00466
D1 Use of IT 0.00352
H2 Socio-cultural conditions 0.00268
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3.6. Findings

According to the analysis, “effectiveness of strategies” competitiveness factors
are the most influential factors that contribute to competitiveness level of Turkish

contractors.

Effective strategy enables construction firms to match their activities to the
changing environment and achieve superior performance in competition. Therefore,

there is a need for studying contractors competitive strategies (Tan et al., 2011).

Strategic management originated in the 1950s and 1960s, along with the develop-
ment of influential theories, such as the theory of management by objectives (Drucker,
1954), “structure follows strategy” (Chandler, 1962), gap analysis (Ansoff, 1965), and
SWOT analysis (Learned et al., 1965). The development of strategic management
methodology led to numerous schools of thought, which were summarized by Green
et al., (2008) as “the strategic positioning school (Porter, 1980), the process school
(Pettigrew and Whipp, 1991; Pettigrew, 1997), the action school (Mintzberg, 1990),
the dynamic capabilities school (Teece et al., 1997), the resource-based view, (Barney,
1991), and the practice school (Jarzabkowski, 2005)”. Porter, one of the most influen-
tial researchers in the discipline of strategic management, introduced the widely quoted

model of five-force analysis and three generic strategies (Porter, 1979; 1980).

According to the definition introduced by Thompson et al., (2006), strategy is
managements game plan for growing the business, staking out a market position, at-
tracting and pleasing customers, competing successfully, conducting operations, and
achieving targeted objectives. Mintzberg et al., (2003) reviewed the concepts related
to strategy and grouped them into five categories, including strategy as plan, ploy,
pattern, position, and perspective. From a practical viewpoint, developing a strategy
is a complex process because all factors affecting strategic decisions should be consid-
ered. This led to the study by Thompson and Strickland (2003), who suggest that an
effective strategy should incorporate three elements: customer needs, customer groups

to be served, and the competencies the firm needs to deliver value. To deliver this
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value and accomplish an organizations mission, firms need to clearly understand their
strategic intent and set up long-term business goals, for example being dominant in
a certain market. Strategic intent occurs when a firm wants to pursue an ambitious
objective and concentrates its competitive resources on that objective. (Tan et al.,
2011) Executives may not be clear about the existing strategy of the organization. It
is particularly essential for senior management staff to examine and understand the
actual emerging pattern of the organizations goals, policies, and major programs to
determine what its true strategy is (Mintzberg, 2003). Strategies are the answers at
a management level to how the firm will pursue its organizational mission and strate-
gic vision. Thompson and Strickland (2003) highlight the idea that whether a firms
strategy is good or not rely on its completeness, internal consistency, rationale, and

suitability to the situation.

Table 3.9. Importance Weights of Clusters.

Code | Cluster Name Limiting
A Effectiveness of Strategies 0.26628
Managerial capabilities 0.13895

C Organizational capabilities 0.16743
D Efficiency of Technical Resources 0.03697
E Efficiency of Human Resources 0.03248
F Efficiency of Financial Resources 0.12334
G Relationship 0.10441

H Favorability of host country 0.06689

J Favorability of market conditions 0.06325

Turkish contractors are expected to face stiff competition from both Turkish and
foreign firms. More Turkish contractors are also expected to enter the construction
industry due to the excessive opportunities in Turkey and international markets. To
succeed in such a competitive environment, Turkish contractors need to utilize ap-
propriate strategies. An inappropriate choice of strategies may lead to low profits,

productivity and efficiency.
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“Effectiveness of strategies” are followed by “organizational capabilities” factors
and “managerial capabilities” factors in terms of influencing the competitiveness of a

Turkish contractor firm, respectively.

By considering management capabilities such as time, cost, risk, and claim, site
management, all relevant factors are rated as critical in affecting a contractors compet-
itiveness, except for the environment and health and safety management factor. Man-
agerial capabilities reflect a contractors ability to provide clients high quality products
or service. Good managerial capabilities help contractors to maintain and improve
their operation effectiveness and form the competitive advantages in bidding (Raftery

et al., 1998).

“Efficiency of human resources” and “efficiency of technical resources” are found

to be the least influencing factors affecting Turkish construction contractors.

In this study, “bidding strategies” is found to be the most influencing competitive-
ness factor. Similar findings can be found in the literature (Lu et al., 2008; Weisheng,
2006). Lu et al., (2008) conducted factor analysis to reveal the most critical success
factors for determining the competitiveness of a contractor and carried a survey out in
Mainland China. His result is in line with this study. He also investigated “bidding

Y

strategy” as the most important determinant for indicating a contractors competitive-

ness.

In the construction business, winning a contract will sustain workloads for 1 or 2
years. Therefore, winning enough projects by adopting a successful bidding strategy is
essential for contractors to survive in the current market, and progress toward the fu-
ture. The importance of a successful bidding strategy to a contractors competitiveness
has been echoed by the extensive research on competitive bidding models published

over past several years (Shen and Song, 1998).

Good bidding technique will enable contractors to win more contracts, which in

turn helps to sustain a contractors competitiveness (Lu et al., 2008). On the other
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hand, bidding is a process for a contractor to show competence through organizing its
resources effectively. Contractors may not win in a bidding process if its resources are

not properly organized even though they are very competent (Shen et al., 2004).

“Bidding strategies” are followed by “experience in similar projects”, and “finan-
cial status”. “Market selection strategies”, “knowledge and expertise in the market”
and “partner selection strategies” are also affecting competitiveness level of Turkish

contractors.

Experience in similar projects is traditionally known to be a very important source
of competitive advantage, as it provides easy entrance to markets and lowers costs due

to tried and proven practices/ techniques (Dikmen and Birgonul, 2003).

For the big-scale projects, prequalification stage is the first step of contractor
selection process. It is a process used to investigate and assess the capabilities of the
contractors to carry out a job if it is awarded to them. Financial status is one of
the most important factors in the prequalification stage because financial status of a
contractor shows that whether a contractor is suitable to meet obligations required
by work. Hence, financial status is a very effective competitiveness factor in the con-
struction business. Dikmen and Birgoniil (2003) found that experience and financial
capability were the major strengths of Turkish contractors. This finding ensures the
results founded in this study where experience and financial status are the most influ-

encing competitiveness factors after bidding strategies.

According to the results, “market selection strategies” have an importance weight
of 0.04454. A firm requires comprehensive research and analysis on macro and microen-
vironment of the new market before market selection and then need to build strategies
to enter into new regions where a firm has not been active before. Kangari (1988)
states that lack of experience in the companys line of work accounts for 18.2% of all
failures. Therefore, experience is a critical issue in market entry decision and source of

competitive advantage.
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Interviewees also point out “Partner selection strategies” factor. A key aspect
of the globalization of construction activity is the increasing tendency for construction
firms to co-operate strategically across national borders. Reasons for the formation of
multinational consortia and joint ventures are to pool technical expertise, reduce the
level of exposure to risk or to get round protectionist barriers. (Andrews, 1984) Form-
ing partnerships for construction projects is very important while it is a way of entering
new markets and expanding business opportunities. Forming partnership combines the
distinctive competencies and the complementary resources of each partner. Although
it is advantageous to build a partnership, it is difficult manage because of its com-
plexity. (Ozorhon, 2007) Hence, partner selection is an significant determinant that
influences the competitiveness of the firms. In line with the literature, “partner selec-
tion strategies” factor is also have an influence on competitiveness level of a contracting

firm.

Diversification strategies, which have an importance weight of 0.03431, should be
mentioned. According to Channon and Hillebrandt (1990) diversification is a major
contributor to corporate growth. Firms need to adapt diversification strategies to com-
pletely utilize existing resources and capabilities. Although it is difficult and complex
to coordinate different and related businesses, diversification has some advantages such
as expanding product offerings or expanding into new regions. In addition, diversifi-
cation creates opportunities to grow after a firm has matured and to reduce cyclical

fluctuations in revenues and cash flows.

One should state that “flexibility and adaptability of market changes” also has
an influence on competitiveness of a contractor. Adaptability can be achieved by
“being flexible in shape” and “adapting plans according to the changes in the environ-
ment”. Lansley (1987) found that flexible contractors who are able to adapt to the
changing demands of the environment are those who have clearly defined and stated
objectives that are supported by strong management commitment, consider employees
welfare, emphasize high levels of employees morale and job satisfaction, promote effec-
tive corporate planning strategies, have an effective market-sensing mechanism, make

full use of employees knowledge and potential in every aspect of decision making, have
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a management style with a strong employee emphasis and have an organic organiza-
tional structure. Other practices to develop flexibility include training of employees,
a systematic problem- solving approach and adopting a flexible firm model that uses
functional and numerical flexibility to respond to the fluctuations in production de-
mand (Ofori and Debrah, 1998). Gil et al., (2005) suggested over-designing products
to accommodate future needs as one of the important managerial strategies to achieve

process flexibility.

In this study, relationship with government entities is considered as most impor-
tant among the various external relationships. Government can act as a client, winning
it trust can increase the possibility of winning contracts in the future. Government
can also act as a regulator. Contractors who have a good relationship with govern-
ment may receive more supports such as information, finance, or protections (Lan and
Jackson, 1998). Also, relationships with banks and institutions is necessarily effective
on competitiveness level of a contractor. According to Yates (1994), network with
these institutions need to be purposely constructed. Effective networks require good
communication channels to facilitate the smooth flow of information along the supply

chain (DeVilbiss and Leonard, 2000).

“Socio-cultural conditions of the host country” and “use of I'T” are the least

influencing factors affecting Turkish contractors.

It is interesting to observe that the use of I'T ranked as one of the factors at the
bottom of the list. There are many reasons for the limited application of I.T., including
few I.T. trained staff, an absence of I.T. awareness, poor I.T. infrastructure, and the

in- capability of software development (Lu et al., 2008).

Although highly cited in the literature (Pries and Janzsen, 1995; Allen and Helms,
1994), the importance weight of “investment on R and D” was found to be very low.
According to Pries and Janszen (1995), firms can gain competitive advantage by in-
novating and competing on the basis of product or process innovation. Investment in

R and D is necessary to design new construction processes and methods, alternative



29

corporate structures and new financing methods. By fostering innovation and creativ-
ity as well as building a reputation of being technologically advanced, a firm is assured
of meeting the interests of new clients as well as catering to the demands of existing

clients for uniqueness (Allen and Helms, 1994).

3.7. Testing of the Model

It was required to test the suitability of the developed model with case studies.
Ten construction professionals from Turkish construction companies selected among
ENRs 2013 Top 225 International Contractors List were selected for the model justi-
fication step. The team composed of civil engineers and their average experience in
construction sector is 19.4 years. A table was prepared and presented to the respon-
dents (Table 3.7). It was requested to score their real projects for 47 competitiveness

factors and for their competitiveness level.
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Table 3.10. Evaluation of Projects.

Evaluation of the Projects Score
No. Factor Name (1-100)
1 Diversification strategies
2 Market selection strategies
3 Project selection strategies
4 Client selection strategies
5 Partner selection strategies
6 Bidding strategies
7 Quality management
8 Time management
9 Cost management
10 Health and Safety management
11 Environmental management
12 Risk management
13 Site management
14 Claim management
15 Subcontractor management
16 Knowledge management
17 Knowledge and expertise in the market
18 Experience in similar projects
19 Flexibility and adaptability of market changes
20 Organizational culture/structure
21 Image and reputation/Public Image
22 Use of IT
23 Innovation capability
24 Investment on R and D
25 Construction equipment and plant
26 Current capacity of humant resources
27 Development and use of human resources
28 Communication and coordination among departments (teamwork)
29 Credibility
30 Financial Status
31 Financial Stability
32 Relationship with clients/owners
33 Relationship with suppliers/subcontractors
34 Relationship with designers/consultants
35 Relationship with government entities
36 Relationship with banks and institutions
37 Regulatory and legal restrictions
38 Socio-cultural conditions
39 Economic conditions
40 Fiscal policy
41 Political conditions
42 International relations
43 Enter/exit barriers
44 Project Funding
45 Quality of subcontractors/labors
46 Availability of construction materials
47 Competitive environment

Table 3.7 shows information about the projects for case studies for which the
competitiveness factors are rated. Projects are mainly big scale infrastructure projects
and from Kazakhstan, Turkmenistan, Algeria, Libya, UAE, Kuwait, Saudi Arabia,
Qatar, and Oman. Projects are having a contract value USD 50 to 780 Million. The
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average age of the companies is 47.6.

Table 3.11. Information of the Projects.

Project | Type Size (USD Million) | Location Age | Activities

1 Road 350 Kazakhstan 60 General Contracting

2 Bridge 280 Turkmenistan 50 General Contracting

3 Road 220 Algeria 65 General Contracting

4 Hospital 50 Libya 21 General Contracting and Investment
5 Hotel 100 UAE 20 General Contracting and Investment
6 Dam 620 Libya 38 General Contracting

7 Port 240 Kuwait 76 Infrastructure

8 Airport 625 Saudi Arabia 11 General Contracting

9 Metro 780 Qatar 67 Infrastructure

10 Rail 350 Oman 68 General Contracting

Respondents evaluated their real projects through the competitiveness factors in
order to test the performance of the model. Taking into account the characteristics of
the projects, each respondent was required to assign a rate to the availability or success
of each competitiveness factors and the level of the competitiveness of the company
using the point scale from 1 to 100. The estimated competitiveness and the actual
competitiveness are compared and the results are summarized in Table 3.7. Table

suggests that the accuracy of the model is satisfactory.



62

Table 3.12. Testing of the ANP Model for Competitiveness Level.

Factor Name 1 2 3 4 5 6 7 8 9 10
Diversification strategies 90 40 60 70 50 80 80 40 90 80
Market selection strategies 80 80 90 60 80 40 80 60 90 90
Project selection strategies 60 80 90 90 80 70 80 80 90 90
Client selection strategies 60 80 80 90 80 60 60 80 90 90
Partner selection strategies 90 90 90 90 80 80 40 60 90 80
Bidding strategies 90 90 90 90 80 90 80 60 90 90
Quality management 80 60 90 80 70 60 60 10 80 80
Time management 80 90 90 90 70 90 70 70 80 90
Cost management 80 90 80 90 70 90 70 70 80 90
Health and Safety management 60 50 60 80 50 50 40 30 40 50
Environmental management 20 50 60 80 50 50 40 30 40 50
Risk management 70 90 80 80 70 90 80 60 90 90
Site management 40 90 80 90 70 90 80 80 90 90
Claim management 40 80 80 80 70 80 60 60 90 80
Subcontractor management 40 50 60 80 50 50 60 80 70 50
Knowledge management 80 80 90 80 80 80 60 80 80 90
Knowledge and expertise in the market 70 80 90 60 90 80 80 80 90 90
Experience in similar projects 90 90 90 80 90 70 80 80 90 90
Flexibility and adaptability of market changes 50 90 80 60 90 70 60 60 90 80
Organizational culture/structure 80 70 90 60 40 80 80 40 90 80
Image and reputation/Public Image 60 70 90 60 40 80 90 40 70 80
Use of IT 40 40 60 50 60 50 40 60 90 70
Innovation capability 20 40 60 50 60 50 40 40 60 50
Investment on R and D 20 40 60 50 60 50 20 40 60 50
Construction equipment and plant 20 60 60 50 70 80 60 40 60 80
Current capacity of humant resources 50 70 80 80 90 80 50 50 80 80
Development and use of human resources 60 90 80 90 90 90 50 60 70 90

Communication and coordination

among departments (teamwork) 50 80 80 70 90 70 50 70 70 80

Credibility 50 80 90 70 90 70 80 60 80 80
Financial Status 60 90 90 90 90 80 80 70 90 80
Financial Stability 60 90 90 40 90 80 80 60 90 80
Relationship with clients/owners 60 80 80 70 70 70 70 80 80 90
Relationship with suppliers/subcontractors 30 50 60 70 70 60 40 70 80 50
Relationship with designers/consultants 30 50 60 70 70 50 20 60 80 50
Relationship with government entities 70 80 90 70 70 90 60 80 90 90
Relationship with banks and institutions 20 50 60 20 70 40 40 40 50 50
Regulatory and legal restrictions 70 80 90 90 80 90 60 80 90 90
Socio-cultural conditions 20 50 30 40 50 10 20 30 60 40
Economic conditions 60 80 80 90 90 50 50 60 80 90
Fiscal policy 60 90 80 90 90 80 80 50 90 90
Political conditions 50 80 80 90 80 40 60 80 40 10
International relations 20 50 90 80 80 90 40 50 90 10
Enter/exit barriers 50 50 60 70 80 40 60 80 80 20
Project Funding 70 80 90 80 90 80 80 80 90 50
Quality of subcontractors/labors 80 50 60 50 40 40 60 60 70 20
Availability of construction materials 50 50 60 50 40 40 60 20 70 20
Competitive environment 60 80 90 80 90 90 40 80 90 90
Competitiveness level (Actual) 70 80 90 80 80 80 70 70 90 80
Competitiveness level (Estimated) 66 79 83 75 78 73 68 65 84 80
Error (%) [[Z2timated—Actually, 1509 5 1 s | 5 2 | 8 | 3 7 16| o

85 61 22 69 68 24 31 14 57 61

The precision for prediction is found to be £4.99%. To conclude, the developed

model can serve Turkish contractors to assess their competitiveness level.
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4. CONCLUSION

Turkish contractors need to understand the concept of competitiveness and con-
tinuously improve their competitiveness in order to sustain their competitive position.
However, competitiveness is not easily understood and measured because the definition
is abstract and direct assessment cannot be obtained. In this study, a framework was
developed to assess the competitiveness level of construction firms. A comprehensive
list of competitiveness factors of construction contractors was provided for this purpose.
These factors were collected in 9 groups. These are “effectiveness of strategies”, “man-
agement capabilities”, “organizational capabilities”, “efficiency of technical resources”,
“efficiency of human resources”, “efficiency of financial resources”, “relationship”, “fa-
vorability of host country”, and “favorability of market conditions”. There were 47
factors in total. An ANP model was used to analyze these factors involved in the anal-
ysis of Turkish contractors competitiveness. Data collection was based on the experts
opinions from the Turkish construction sector. The analysis shows that “effective-
ness of strategies” factors are the most influential factors that contribute the Turkish
contractors, followed by “organizational capabilities” and “managerial capabilities”,

respectively.

The factors adapted in this study can be applied to build an orderly process to
develop competitive strategy of a contracting firm. First, strategies adapted by a firm
are a tool to achieve firms goals and sustain its competitive advantage. Hence, build-
ing effective strategies is the most important factor in terms of competitive advantage.
Second, firms capabilities show how successfully they convert strategies to actions and
directly reflect the results of the strategies adapted. Hence, the results in this study
are reasonable in terms of the importance weights of the factors. Third, firms resources
such as financial, technical and human resources can be perceived as supportive tools
of a firm. Strength of firms resources can be enhanced by required investments and
utilization of these resources depends on how well strategies are developed. Fourth, re-
lationship with external bodies indirectly affects firms competitive advantage. Finally,

external factors such as country conditions and market conditions should be carefully
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monitored by contracting firms. In order to build effective strategies, contracting firms
require comprehensive research and analysis on macro and microenvironment of the
market that they want to enter into new regions where they have not been active be-
fore or the market that they want to sustain their existence. It is no matter whether
there are excessive opportunities in a specific market if a contractors strengths and
weaknesses do not match with the opportunities and threats of the specified market.
A firm could be successful to the degree to which the internal environment of the firm
matches with the external environment. Therefore, a firm should analyze its capabil-
ities and resources when entering into a new market. According to the results in this
study, Turkish contractors are not considering investment on R and D and innovation
as required and lowering their costs accordingly. In short term, firms can be competi-
tive with this approach. However, investment on R and D and innovation can provide
low cost advantages and decrease on costs in the long run and result in increase of

competitive advantage.

This study has an effective methodology for assessing contractors by identifying
a set of parameters, developing a model, analyzing by ANP and testing the model with
case studies. The research findings have been gained from the context of the Turkish
contractors. The findings may provide reference for assessing competitiveness of con-
tractors in other regions. Researchers can conduct comparative studies between Turkish
and other construction contractors by using the developed framework. Moreover, this

methodology may be recommended for studying subjects in different markets.

There are a number of limitations in this study. The study limits the focus
on the assessment of the contractors competitiveness. It has not yet measured the
level of competitiveness and examined how to improve the competitiveness level of
the contractors. The research data is confined to Turkey and research findings were
developed from Turkish construction industry. Thus, the study findings only refer to
the Turkish contractors. The model was validated only by 10 case studies. To have

more accurate result, methodology needs further evaluation.



65

This research has only focused on the assessment of the Turkish contractors.
Therefore, it is recommended that future research may include measuring the competi-
tiveness level, developing strategies and actions for improving competitiveness, and for

this direction, the results achieved in this study established a valuable basis.
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APPENDIX A: DATA COLLECTION

Figure A.1. Bogazici University.

BOGAZICI UNIVERSITY
THE INSTITUTE OF SCIENCE AND ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING
MASTER OF SCIENCE IN CONSTRUCTION MANAGEMENT
ADVISOR : ASSOC. PROF. BELIZ OZORHON
PREPARED BY : CANSU KUS

A.1. DEVELOPMENT OF A COMPETITIVENESS MODEL FOR
INTERNATIONAL CONTRACTING FIRMS PAIRWISE
RELATION DECISION MATRIX

Requested:
Please examine the Pairwise Relation Decision Matrices that is formed based on rela-

tions between factors effecting competitiveness level.

The aim of the matrices is to determine the relations between competitiveness

factors.



Row elements in matrix are questioned whether they effect on the column element

or not.

“4+” means, that row element has effect on the column element as seen in example

below. Example:

Table A.1. Pairwise Relation.

Pairwise Relation Decision Matrix | A | B | C
A
B
C +

Explanation:
According to the example above, factor A affect factors B and C; factor B has no

influence on factors A and C; factor C is effective for the factor B, but not for factor

A.



Table A.2. Factors Affecting Competitiveness Level.

Factors Affecting Competitiveness Level
No. Factor Name

1 Diversification strategies

2 Market selection strategies

3 Project selection strategies

4 Client selection strategies

5 Partner selection strategies

6 Bidding strategies

7 Quality management

8 Time management

9 Cost management

10 Health and Safety management

11 Environmental management

12 Risk management

13 Site management

14 Claim management

15 Subcontractor management

16 Knowledge management

17 Knowledge and expertise in the market
18 Experience in similar projects

19 Flexibility and adaptability of market changes
20 Organizational culture/structure

21 Image and reputation/Public Image

22 Use of IT

23 Innovation capability

24 Investment on R and D

25 Construction equipment and plant

26 Current capacity of human resources

27 Development and use of human resources
28 Communication and coordination among departments (teamwork)
29 Credibility

30 Financial Status

31 Financial Stability

32 Relationship with clients/owners

33 Relationship with suppliers/subcontractors
34 Relationship with designers/consultants
35 Relationship with government entities
36 Relationship with banks and institutions
37 Regulatory and legal restrictions

38 Socio-cultural conditions

39 Economic conditions

40 Fiscal policy

41 Political conditions

42 International relations

43 Enter/exit barriers

44 Project Funding

45 Quality of subcontractors/labors

46 Availability of construction materials

47 Competitive environment




Table A.3. Bearing capacity factors.

Explanations

Diversification strategies

Expanding product offerings or expanding into new

regions

Market selection strategies

Comprehensive research and analysis on macro and micro
environment of the new market before entering a market
and to building strategies to enter into new regions where a

firm has not been active before

Project selection strategies

Establishing strategy, using techniques and procedures for

project selection

Client selection strategies

Strategies, techniques and procedures developed for client

selection

Partner selection strategies

Partner selection strategies in terms of assessing the
relative importance of strong resource endowments and

aligned strategic aspirations over time.

Bidding strategies

Strategies related to winning a project such as pricing

strategies

Quality management

The processes and activities of the firm that determine

quality policies, objectives, and responsibilities

Time management

The processes required to manage timely completion of a

specific work/product/project.

Cost management

the ability of a firm to complete a specific
work/product/project that possesses a high quality

to cost ratio.

Health and Safety management

Availability and effectiveness of health and safety
management staff, availability and effectiveness of
health and safety methods on site, and effectiveness

of accident settlement

Environmental management

Availability and effectiveness of environmental
management staff, availability and effectiveness of

environmental protection methods

Risk management

The processes of conducting risk management planning,
identification, analysis, response planning, and

monitoring and control.

Site management

management of all parties, processes and

activities that produce products or services

Claim management

Subcontractor management

Management of claims and disputes between
Construction owners, contractors and
other participants

Effectiveness of co-ordination with subcontractors

Knowledge management

Functions to identify, acquire, maintain, search,

retrieve, and distribute knowledge

Knowledge and expertise in the market

Business at various regional levels

(domestic and international)

Experience in similar projects

Business by sectors (building, infrastructure,

civil, industrial etc.)

Flexibility and adaptability of market changes

Organizational culture/structure

Companys ability to manage market conditions
changes

Companys objectives, visions and missions

Image and reputation/Public Image

Reputation within the segment with respect to customers,

media and competitors
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Table A.3. Bearing capacity factors (Cont.).

Explanations

Use of IT

The utilization of information technology and the

level of software development capacity achieved by a firm

Innovation capability

New technology or management methods in

application and status of technology advancement

Investment on R and D

Application of the new technology developed
internally and establishment of research unit

and capacity of research staff

Construction equipment and plant

Current capacity of human resources

Level and sophistication of construction equipment
and production plant and processes.

Availability of key personnel

Development and use of human resources

Communication and coordination among departments

Human resource development programs and
effective mechanism for staff recruitment

Healthy relations among departments

Credibility

Financial Status

Creditability grade certificated by relevant bodies,
annual value of loans obtained, level of satisfaction
in communication with bankers, and knowledge
about financial policy

Assets status, profit status, and debt status

Financial Stability

Relationship with clients/owners
Relationship with suppliers/subcontractors
Relationship with designers/consultants
Relationship with government entities

Relationship with banks and institutions

Companys capability of withstanding shocks and
financial crises

Level of communication with clients/owners

Level of communication with suppliers/subcontractors
Level of communication with designers/consultants
Level of communication with government entities

Level of communication with banks and institutions

Regulatory and legal restrictions

Socio-cultural conditions

Economic conditions

Any restrictions on company activity by technical
specifications and codes and any restrictions
imposed by the juridical environment such as
licensing requirements

The social environment and wealth in a country

The state of the economy in a country or region

Fiscal policy

Political conditions

Regulations related to government revenue
collection (taxation) and expenditure (spending)

Government changes and the level of political stability

International relations

Enter/exit barriers

The power on the companies established in the
relevant countries

Ease of entering/exiting a segment

Project Funding

Project funding methods such as privatization,
BOTs, financing by owner, financing by

private organizations

Quality of subcontractors/labors

Availability of construction materials

The availability and quality of subcontractors
and labors

The availability of resources such as raw materials

Competitive environment

The position and the number of the competitors

in the market




APPENDIX B: DATA ANALYSIS

Table B.1. Examples of Comparison Matrices.

71

Market Project Client Partner

Effectiveness Diversification Selection Selection Selection Selection Bidding

of Strategies Strategies Strategies | Strategies | Strategies | Strategies | Strategies
Diversification Strategies 5 1/3 1/4 1/5 1/6
Market Selection Strategies 1/5 4 4 2 1/3
Project Selection Strategies 3 1/4 1/2 1/2 1/4
Client Selection Strategies 4 1/4 2 1/2 1/4
Partner Selection Strategies 5 1/2 2 2 1/3
Bidding Strategies 6 3 4 4 3

Table B.2. Managerial Capabilities.
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Managerial Capabilities | C = O |lzZ | M ~ n O n X
Quality
1/3 | 1/3 1 1 1/3 { 1/3 | 1/3 | 1/2 | 1/3
Management
Time
3 1 3 3 1/2 2 1/3 2 2
Management
Cost
3 1 4 4 3 2 1/2 3 2
Management
Health and
Safety 1 1/3 | 1/4 1 1/3 | 1/2 | 1/3 | 1/2 | 1/2
Management
Environmental
1 1/3 | 1/4 1 1/4 | 1/3 | 1/3 | 1/3 | 1/3
Management
Risk
3 2 1/3 | 3 4 3 2 4 3
Management
Site
3 1/2 | 1/2 2 3 1/3 3 1 2
Management
Claim
3 3 2 3 3 1/2 | 1/3 3 2
Management
Subcontractor
2 1/2 | 1/3 | 2 3 1/4 1 1/3 3
Management
Knowledge
3 1/2 | 1/2 2 3 1/3 | 1/2 | 1/2 | 1/3
Management




Table B.3. Organizational Capabilities.

Organizational Knowledge | Experience | Flexibility and | Organizational Image and
Capabilities and expertise in similar daptability culture reputation /Public
in the market projects of market structure Image
changes
Knowledge and
expertise in the 1/3 3 4 5
market
Experience in
3 4 5 6
similar projects
Flexibility and
adaptability of 1/3 1/4 3 4
market changes
Organizational
1/4 1/5 1/3 3
culture /structure
Image and
reputation 1/5 1/6 1/4 1/3
/Public Image
Table B.4. Efficiency of Technical Resources.
Efficiency of Innovation | Investment on Construction
Technical Use of IT capability R and D | equipment and
Resources plant
Use of IT 1/4 1/2 1/3
Innovation
4 3 1/2
capability
Investment on
2 1/3 1/2
R and D
Construction
3 2 2
equipment and plant
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Table B.5. Efficiency of Human Resources.

73

Human capacity of human | human resources | among departments
Resources resources (teamwork)
Current capacity of

1/3 2
human resources
Development and use of
human resources ’ ’
Communication and
coordination among 1/2 1/3

departments (teamwork)

Table B.6. Efficiency of Financial Resources.

Efficiency of Financial Resources | Credibility | Financial Status | Financial Stability
Credibility 1/4 1/3
Financial Status 4 3
Financial Stability 3 1/3




Table B.7. Relationship.
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L2 1.8 .8 2 2
+ + + + +
S e = = =
. . Q Q Q Q Q
Relationship e g e o o
Relationship with
4| 4 1 3
clients/owners
Relationship with
suppliers/subcont | 1/4 111/4|1/3
ractors
Relationship with
designers/consult | 1/4 | 1 1/3 | 1/2
ants
Relationship with
government 11 4| 3 1/2
entities
Relationship with
banks and /31 3| 2 2

institutions
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Table B.8. Favorability of host country.

Regulatory and legal restrictions
Socio-cultural conditions
Economic conditions

Fiscal policy

Political conditons

International relations

Favorability of host country

Regulatory and legal

e
[N}
[
[\
[\

restrictions

Socio-cultural
1/4 1/4 | 1/4 1 1/6 | 1/5
conditions

Economic
1/2 | 4 2 3 2

conditions

12 | 2

SIS

Fiscal policy 11 4

Political
1/2 1 6 |1/3 2 2

conditions

International
1/2 | 5 1/2|1/2 | 1/2

relations




Table B.9. Favorability of market conditions.

w | ro | Availability of construction materials
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g £ |5 =
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| 2| E -
st
Favorability of market conditions €3 A O O
Enter/exit barriers 1/3 | 2 1
Project Funding 3 3 1/2
Quality of
1/2 | 1/3 111/2
subcontractors/labors
Availability of construction
1/2 | 1/3 ] 1 1/3
materials
Competitive
1 2 2 3

environment
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Table B.10

. Competitiveness Level.
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Effectiveness of
2 3| 5 6 4 3 4 3
Strategies
Managerial
1/2 /21 3 4 2 2 3 2
capabilities
Organizational
1/3 2 3 4 2 3 3 2
capabilities
Efficiency of
1/5 [ 1/3 | 1/3 1/2 [ 1/3 ] 1/2 | 1/2 | 1/2
Technical Resources
Efficiency of
1/6 | 1/4 | 1/4 | 2 1/4 | 1/4| 3 |1/4
Human Resources
Efficiency of
1/4 (1/211/2| 3 4 3 3 2
Financial Resources
Relationship 1/3 [ 1/2|1/3| 2 411/3 4 3
Favorability of
1/4(1/3 | 1/3| 2| 3|1/3|1/4 3
host country
Favorability of market
13 [1/21/2| 2| 4| 2|1/3|1/3
conditions




2. Cluster comparisons with respect to A
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Figure B.1. Screenshots from Superdecision 1.

2. Cluster comparisons with respect to B
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Figure B.2. Screenshots from Superdecision 2.

2. Cluster comparisons with respect to C
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Figure B.3. Screenshots from Superdecision 3.




2. Cluster comparisons with respect to Determinants
| Graphical | verbal| Matrix | Questionnaire | Direct|

A is 2 times more important than B
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Figure B.4. Screenshots from Superdecision 4.

2. Node comparisons with respect to A2
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Figure B.5. Screenshots from Superdecision 5.
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Figure B.7. Screenshots from Superdecision 7.
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2. Node comparisons with respect to F
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Figure B.9. Screenshots from Superdecision 9.



81

REFERENCES

Abdulaziz, A., 1994, “Global Strategies : A Comparison Between Japanese and Ameri-
can Construction Firms”, Construction Management and Economics, Vol. 12, pp.

473-484.

Ajitabh, A. and K. Momaya, 2004, “Competitiveness of Firms: Review of Theory,
Frameworks and Models”, Singapore Management Review, Vol. 26, No. 1, pp.
45-61.

Allen, R.S. and M.M. Helms, 1994, “Linking Strategic Practices and Organization
Performance to Porters Generic Strategies”, Business Process Management, Vol.

12, No. 4, pp. 433-454.

Ambrosini, A., 2003, Tacit and Ambiguous Resources as Source of Competitive Advan-

tage, Palgrave Macmillan, New York.

Andrews, J., 1984, “Construction Project Management in Joint Ventures in Developing

Countries”, Unibeam, Vol. 15, pp. 43-47.

Ansoff, H. 1., 1965, Corporate Strategy, McGraw Hill, New York.

Bai, S., B. Qi, Y. Liu, G. Liu, 2011, “Research on the Competitiveness Analysis and
Evaluation of International Contractor Based on the AHP Model”, Management

and Service Science (MASS), International Conference IEEE, Wuhan, 12-14 Aug.,
pp. 1-4.

Bain, J.S.; 1959, Industrial Organization, John Wiley and Sons Inc., New York.

Barney, J., 1991, “Firm Resources and Sustained Competitive Advantage”, Journal of

Management, Vol. 17, No. 1, pp. 99-120.

Barney, J., 1997, Gaining and Sustaining Competitive Advantage, Addison-Wesley,



82

Reading.

Belkacem, L., 2002, Meaning and Definitions of Competitiveness Posting at E-conference
on Arab Competitiveness, The Arab Planning Institute- Kuwait, http : | /www.arab—
api.org/ecac/posting.2.htm, Accessed12January2014.

Betts, M. and G. Ofori, 1992, “Strategic Planning for Competitive Advantage in Con-
struction”, Construction Management and Economics, Vol. 10, No. 6, pp. 511-

932.

Betts, M. and G. Ofori, 1994, “Strategic Planning for Competitive Advantage in Con-
struction: The Institutions”, Construction Management and Economics, Vol. 12,

No. 3, pp. 203-217.

Boltho, A., 1996, “The Assessment: International Competitiveness”, Ozford Review of
Economic Policy, Vol. 12, No. 3, pp. 1-16.

Briscoe, G.H., A.R.J. Dainty, S.J. Millett, R.H. Neale, 2004, “Client-Led Strategies for
Construction Supply Chain Improvement”, Construction Management and Eco-

nomaics, Vol. 22, No. 2, pp. 193-201.

Buckley, P. J., C. L. Pass, and K. Prescott, 1988, “Measures of International Compet-
itiveness: A Critical Survey”, Journal of Marketing Management, Vol. 4, No. 2,
pp- 175-200.

Chandler, A. D., 1962, Strategy and Structure, Chapters in the History of Industrial

Enterprise, Doubleday, New York.

Channon, J. and P.M. Hillebrandt., 1990, Diversification in the Management of Con-

struction Firms: Aspects of Theory, Mcmillan, London.

Cheah, C. Y., J. Kang, and D.A. Chew, 2007, “Strategic Analysis of Large Local Con-
struction Firms in China”, Journal of Construction Management and Economics,

Vol. 25, No. 1, pp. 25-38.



83

Chen, Z. and C.T.C. Wong, 2005, “EnvironalPlanning: Analytical Network Process
Model for Environmentally Conscious Construction Planning”, Journal of Con-

struction Engineering and Management, Vol. 131, No. 1, pp. 92-101.

Cheng, E. L.W. and H. Li, 2007, “Application of ANP in Process Models: An Example
of Strategic Partnering”, Building and Environment, Vol. 42, No. 1, pp. 278-287.

Cheng, E.LLW. and H. Li, 2005, “Analytic Network Process Applied to Project Selec-
tion”, Journal of Construction Engineering and Management, Vol. 131, No. 4,

pp- 459-466.

Cheng, E.W.L. and H. Li, 2002, “Construction Partnering Process and Associated
Critical Success Factors : A Quantitative Investigation”, Journal of Management

in Engineering, Vol. 18, No. 4, pp. 194-202.

Cho, D.S.; 1994, “A Dynamic Approach to International Competitiveness: The Case
of Korea”, Asia Pacific Business Review, Vol. 1, No. 1, pp. 17-36.

Collis, D.J., 1994, “How Valuable are Organizational Capabilities?”, Strategic Man-
agement Journal, Vol. 1, Vol. S1, pp. 143-152.

Dagdeviren M., E. Eraslan, M. Kurt, 2005, “A Model to Determine Overall Workload
Level of Workers and its Applications”, Journal of Engineering and Architecture,

Vol. 20, No. 4, pp. 517-525.

Deng, F., G. Liu, Z. Jin, 2012, “Factors Formulating the Competitiveness of the Chinese
Construction Industry: An Empirical Investigation”, Journal of Management in

Engineering, Vol. 29, No. 4, pp. 435-445.

Depperu, D., and D. Cerrato, 2005, Analyzing International Competitiveness at the
Firm Level: Concepts and Measures, http : //dipartimenti.unicatt.it/dises.pdf,

accessed at December 2013.

DeVilbiss, C.E. and P. Leonard, 2000, “Partnering is the Foundation of a Learning



84

Organization”, Journal of Management in Engineering, Vol. 16, No. 4, pp. 47-57.

Dikmen, 1. and M. T. Birgoniil, 2003, “Strategic Perspective of Turkish Construction

Companies”, Journal of Management in Engineering, Vol. 19, No. 1, pp. 33-40.

Dikmen, I., M. T. Birgoniil, B. Ozorhon, and N. Egilmezer, 2010, “Using Analytic
Network Process to Assess Business Failure Risks of Construction Firms”, Journal

of Engineering, Construction and Architectural Management, Vol. 17, No. 4, pp.
369-386.

Dikmen, I., M. T. Birgoniil, and S. Kiziltas, 2005, “Prediction of Organizational Ef-
fectiveness in Construction Companies”, Journal of Construction Engineering and

Management, Vol. 131, No. 2, pp. 252-261.

Drew, D.S. and R.M. Skitmore, 2001, “The Effect of Contract Type and Contract Size
on Competitiveness in Bidding”, Construction Management and Economics, Vol.

15, No. 5, pp. 469-489.

Drucker, P., 1969, The Age of Discontinuity: Guidelines to Our Changing Society,

Harper and Row, New York.

Drucker, P. F., 1954, The Practice of Management, Harper and Row, New York.

Egilmezer Sapgi, N., 2007, Organizational Decline and Bankruptcy Prediction Model
for the Turkish Construction Companies, Ms. Thesis, Middle East Technical Uni-

versity.

Eisenhardt, K. M. and J. A. Martin, 2000, “Dynamic Capabilities: What Are They?”,
Strategic Management Journal, Vol. 21, No. 10-11, pp. 1105-1121.

El-Diraby, T. E., J. Costa, S. Singh, 2006, “How Do Contractors Evaluate Company
Competitiveness and Market Attractiveness? The Case of Toronto Contractors”,

Canadian Journal of Civil Engineering, Vol. 33, No. 5, pp. 596-608.



85

Erdem, D. and B. Ozorhon, 2013, “Assessing Real Estate Project Success Using the
Analytic Network Process”, Journal of Management in Engineering, 10.1061 /
(ASCE) ME. 1943-5479.0000281.

Feurer, R. and K. Chaharbaghi, 1994, “Defining Competitiveness: A Holistic Ap-

proach”, Management Decision, Vol. 32, No. 2, pp. 49-58.

Flanagan, R., C. Jewell, and W. Lu., 2007, “Measuring Competitiveness in the Con-
struction Sector A New Perspective”, In: CME 25 Conference Construction Man-
agement and Economics, Past, Present, and Future, University of Reading, UK,

16 July 2007, UK.

Flanagan, R., C.A. Jewell, S. Ericsson, P. Henricsson, 2005, Measuring Construction
Competitiveness in Selected Countries, Final Report, http : |/ /wap.rdg.ac.uk/web/
FILES/innovativeconstructionresearchcentre/icrc — 25 — d — Final,.eport.pdf

Accessed 10 June 2013.

Gil, N., I.D. Tommelein, A. Stout, and T. Garrett, 2005, “Embodying Product and
Process Flexibility to Cope with Challenging Project Deliveries”, Journal of Con-
struction Engineering and Management, Vol. 131, No. 4, pp. 439-448.

Green, S. D.,; G. D. Larsen, and C. C. Kao, 2008, “Competitive Strategy Revisited:
Contested Concepts and Dynamic Capabilities”, Construction Management and

Economics, Vol. 26, No. 1, pp. 63-78.

Hamel, G., and C.K. Prahalad, 1994, Competing for the Future, Harvard Business
Books, Boston.

Hatush, Z. and M. Skitmore, 1997, “Criteria for Contractor Selection”, Construction

Management and Economics, Vol. 15, No. 1, pp. 19-38.

Henricsson, J. P. E.; S. Ericsson, and C. Jewell, 2005, “Understanding Construction

Industry Competitiveness: The Introduction of the Hexagon Framework”, In: Pro-



86

ceedings of the CIB Helsinki 2005 Joint Symposium, Combining Forces, Advancing
Facilities Management and Construction through Innovation, Helsinki, 13-16 June
2005, VTT-Technical Research Centre of Finland/RIL - Association of Finnish

Civil Engineers, Helsinki.

Hitt, M.A. and D.R. Ireland, 1985, “Corporate Distinctive Competence, Strategy, In-
dustry, and Performance”, Strategic Management Journal, Vol. 6, No. 3, pp.
273-293.

Holt, G.D., P.O. Olomolaiye, and F.C. Harris, 1994, “Factors Influencing U.K. Con-
struction Clients Choice of Contractor”, Journal of Building and Environment,

Vol. 29, No. 2, pp. 241-248.

IMD, 2013, World Competitiveness Yearbook, 2012, Lousanne, Switzerland: IMD.

Inkpen, A.C., 1998, “Learning and Knowledge Acquisition through International Strate-
gic Alliances”, Academy of Management Fxecutive, Vol. 12, No. 4, pp. 69-80.

Isik, Z., 2009, A Conceptual Performance Measurement Framework for Construction

Industry, PhD Thesis, Middle East Technical University.

Jarzabkowski, P., 2005, Strategy as Practice-An Activity-Based Approach, Sage, Lon-
don, UK.

Kale, S.; 2002, Competitive Advantage in the Construction Industry: Firm-Specific
Resources and Strategy, PhD Thesis, Illinois Institute of Technology.

Kangari, R., 1988, Business Failure in Construction Industry, Journal of Construction

Engineering and Management, Vol. 114, No. 2, pp. 172-190.

Keung, C. C. W. And L.Y. Shen, 2014, “Building an Effective Interfirm Networks
for Enhancing Contractors Project Competitiveness”, In: International Sympo-
sium on CMRE, Proceedings of the 17th International Symposium on Advancement

of Construction Management and Real Estate, 2014, Springer Berlin Heidelberg,



87

China.

Lai, X. and K. Guan, 2001, “A Study of a Large-Scale Contractors International Com-
petitiveness”, Building Science Research of Sichuan, Sichuan Institute of Con-

struction Science, Vol. 27, pp. 73-75.

Lall, S., 2001, Competitivenss, Technology and Skills, Edward Elgar Publishing, Chel-
tenham, UK.

Lan, P. and J. T. Jackson, 1998, “Current Characteristics of the Main Stakeholders
in the Chinese Construction Industry”, International Journal for Construction

Marketing, Vol. 1, No. 1, pp. 1-11.

Lansley, P.R., 1987, “Corporate Strategy and Survival in the UK Construction Indus-
try”, Construction Management and Economics, Vol. 5, No. 2, pp. 141-155.

Learned, E. P., C. R. Christensen, K. E. Andrews and W. D. Guth, 1965, Business

Policy: Text and Cases, Irwin, Homewood, IL.

Leonard-Burton, D., 1992, “Core Capabilities and Core Rigidities: A Paradox in Man-
aging New Product Development”, Strategic Management Journal, Vol. 13, Vol.
S1, pp. 111-125.

Li, Q. M., Y. T. Tan, L. Y. Shen, 2002, “Parameters Assessing Construction Companys

Competitiveness in China”, Journal of Construction Economics, Vol. 3, pp. 8-11.

Ling, F. Y., S. Li, S. P. Low, G. Ofori, 2012, “Mathematical Models for Predicting
Chinese A/E/C Firms Competitiveness”, Automation in Construction, Vol. 24,
pp. 40-51.

Lu, W., L. Shen, M. C. Yam, 2008, “Critical Success Factors for Competitiveness of
Contractors: China Study”, Journal of Construction Engineering and Manage-

ment, Vol. 134, No. 12, pp. 972-982.



88

Marx, K., 1867, Capital: A Critique of Political Economy, 4th Edition, Charles H.
Kerr and Co., Chicago.

Mason, E. S.; 1939, “Price and Production Policies of Large Scale Enterprises”, Amer-

ican Economic Review, Vol. 29, pp. 61-74.

Meade, L. and J. Sarkis, 1998, “Strategic Analysis of Logistics and Supply Chain Man-
agement Systems Using the Analytic Network Process”, Transportation Research

Part E: Logistics and Transportation Review, Vol. 34, No. 3, pp. 201-2015.

Mintzberg, H., 1990, “The Design School: Reconsidering the Basic Premises of Strate-
gic Management”, Strategic Management Journal, Vol. 11, No. 3, pp. 171-195.

Mintzberg, H., J. B. Lampel, J. B. Quinn, and S. Ghoshal, 2003, The Strategy Process:
Concepts, Contexts, Cases, Prentice Hall, Upper Saddle River, NJ.

Momaya, K., 1998, “Evaluating International Competitiveness at the Industry Level”,

Vikalpa, Vol. 23, No. 2, pp. 39-46.

Momaya, K., and K. Selby, 1998, “International Competitiveness of the Canadian Con-
struction Industry: a Comparison with Japan and the United States”, Canadian

Journal of Civil Engineering, Vol. 25, No. 4, pp. 640-652.

Moon, C. H., A. M. Rugman, A. Verbeke, 1998, “A Generalized Double Diamond
Approach to the Global Competitiveness of Korea and Singapore”, International

Business Review, Vol. 7, No. 2, pp. 135-150.

Murths, T. P., S. A. Lenway, 1998, “Country Capabilities and the Strategic State:
How National Political Institutions Affect Multinational Corporations Strategies”,

Strategic Management Journal, Vol. 15, No. 5, pp. 113-119.

Mutti, C.N., 2004, The Drivers of Brazilian Contractors Competitiveness in the Inter-
national Market, PhD Thesis, University of Reading.



89

National Competitiveness Council (NCC), 2003, What is Competitiveness, Annual
Competitiveness Report, hitp : | /www.competitiveness.ie/, Accessed 25 Decem-

ber 2014.

Negroponte, N., 1996, Being Digital, Random House Inc., New York, USA.

Ngowi, A.B. and P. D. Rwelamila, 1999, “What is a Competitive Advantage in the

Construction Industry”, Cost Engineering, Vol. 41, No. 2, pp. 30-37.

Niemira, M.P. and T.L. Saaty, 2004, “An Analytical Network process Model for Fi-
nancial Crisis Forecasting”, International Journal of Forecasting, Vol. 20, No. 4,

pp. 573-587.

Nonaka, I. and H. Takeuchi, 1995, The Knowledge-Creating Company: How Japanese

Companies Create the Dynamics of Innovation, Oxford University Press, Oxford.

OECD, 1997, Industrial Competitiveness: Benchmarking Business Environments, OECD,

Paris.

Ofori, G. and Y.A. Debrah, 1998, “Flexible Management of Workers: Review of
Employment Practices in the Construction Industry in Singapore”, Construction

Management and Economics, Vol. 16, No. 4, pp. 397-408.

Ofori, G., 1993, “Formulating a Long-term Strategy for Developing the Construction
Industry of Singapore”, Construction Management and Economics, Vol. 12, No.

3, pp. 219-231.

Orozco, F., A. Serpell, K. Molenaar, E. Forcael, 2011, “Competitiveness Factors and
Indices for Construction Companies Findings of Chile”, Journal of Construction

Engineering and Management.

Oz, O., 2001, “Sources of Competitive Advantage of Turkish Construction Companies
in International Markets”, Construction Management and Economics, Vol. 19,

No. 2, pp. 135-144.



90

Ozorhon, B., 2012, Tirkiyede fn§aat Sektoru ve Diinyadaki Yeri, Istanbul Ticaret
Odasi, Istanbul.

Ozorhon, B., 2007, Modeling the Performance of International Construction Joint Ven-

tures, PhD Thesis, Middle East Technical University.

Ozorhon, B., I. Dikmen and M. T. Birgonul, 2007, “Using Analytic Network Process to
Predict the Performance of International Construction Joint Ventures”, Journal

of Management in Engineering, Vol. 23, No. 3, pp. 156-163.
Penrose, E. T., 1959, The Theory of the Growth of the Firm, Wiley, New York.

Peteraf, M.A., 1993, “The Cornerstones of Competitive Advantage: A Resource Based
View”, Strategic Management Journal, Vol. 14, No. 3, pp. 179-191.

Pettigrew, A. M., 1997, “What is a Processual Analysis?”, The Scandinavian Journal
of Management, Vol. 13, No. 4, pp. 337-348.

Pettigrew, A., and R. Whipp, 1991, Managing Change for Competitive Success, Black-
well Publishers Ltd, Oxford, UK.

Polat, G. and U. Donmez, 2009, “ANP-Based Marketing Activity Selection Model for
Construction Companies”, Engineering, Construction and Architectural Manage-

ment, Vol. 10, No. 1, pp. 89-111.

Porter, M.E., 2002, Building the Microeconomic Foundations of Prosperity: Findings
from the Microeconomic Competitiveness Indez, http : | /www.we forum.org/pdf

/Ger /GC Ry003,004/ BC Ichapter.pdf , Accessed 15 June 2013.
Porter, M.E., 1990, Competitive Advantage of Nations, The Free Press, New York.

Porter, M.E., 1985, Competitive advantage: Creating and Sustaining Superior Perfor-

mance, Free Press, NewYork/Collier Macmillan, London.



91

Porter, M.E., 1980, Competitive Strategy: Techniques for Analyzing Industries and

Competitors, Free Press, NewYork/Collier Macmillan, London.

Porter, M.E., 1979, “How Competitive Forces Shape Strategy”, Harvard Business Re-
view, March/April 1979.

Prahalad, C.K. and G. Hamel, 1990, “The Core Competence of the Corporation”,
Harvard Business Review, Vol. 68, No. 1, pp. 79-91.

Pries, F. and F. Janszen, 1995, “Innovation in the Construction Industry: the Domi-

nant Role of the Environment”, Construction Management and FEconomics, Vol.

13, No. 1, pp. 43-51.

Project Management Institute, 2007, Guide to the Project Management Body of Knowl-
edge (PMBOK Guide), Philadelphia, PA.

Raftery, J., B. Pasadilla, Y. H. Chiang, E. C. M. Hui, and B. S. Tang, 1998, “Glob-
alization and Construction Industry Development: Implications of Recent De-
velopments in the Construction Sector in Asia” Construction Management and

Economics, Vol. 16, No. 6, pp. 729-737.

Ricardo, D., 1817, Principles of Political Economy and Tazation, 3rd Edition, John
Murray, London.

Rugman, A. M., and J.R. Dcruz, 1993, “The Double Diamond Model of International
Competitiveness: The Canadian Experience”, MIR: Management International

Review, pp. 17-39.

Saaty, T.L., 2004, “Fundamentals of the Analytic Network Process Multiple Networks
with Benefits, Costs, Opportunities and Risks”, Journal of Systems Science and
Systems Engineering, Vol. 13, No. 3, pp. 348-379.

Saaty, T.L., 1996, Decision Making with Dependence and Feedback: The Analytic Net-
work Process, RWS Publications, Pittsburgh, PA.



92

Saaty, T.L., 1980, The Analytic Hierarchy Process, McGraw-Hill, New York.

Schumpeter, J. A., 1942, Capitalism, Socialism and Democracy, 6th Edition, Unwin
Paperbacks, London.

Scott, B. R. and G.C. Lodge, 1985, US Competitiveness in the World Economy, Har-

vard Business School Press, Boston.

Selznick, P., 1957, Leadership in Administration: A Sociological Interpretation, Harper
and Row, New York.

Sha, K., J. Yang, R. Song, 2008, “Competitiveness Assessment System for Chinas
Construction Industry”, Building Research and Information, Vol. 36, No. 1, pp.
97-109.

Shen, L. Y., and W. G. Song, W. G., 1998, “Competitive Tendering Practice in Chinese
Construction”, Journal of Construction Engineering Management, Vol. 124, No.

2, pp. 155-161.

Shen, L. Y., Q. M. Li, D. Drew, Q. P. Shen, 2004, “Awarding Construction Con-
tracts on Multicriteria Basis in China”, Journal of Construction Engineering and

Management, Vol. 130, No. 3, pp. 385-393.

Shen, L. Y., W. Lu, Q. Shen, H. Li, 2003, “A Computer-Aided Decision Support System
for Assessing a Contractors Competitiveness”, Automation in Construction, Vol.

12, No. 5, pp. 577-587.

Sloan, A. P., 1964, My Years with General Motors, Random House Inc., New York,
NY, USA.

Smith, A., 1776, An Inquiry into the Nature and Causes of the Wealth of Nations, 5th
Edition, Methuan and Co., London.

Snow, C. C. and L. G. Hrebiniak, 1980, “Strategy, Distinctive Competence, and Or-



93

ganizational Performance”, Administrative Science Quarterly, Vol. 25, No. 2, pp.

317-336.

Solow, R., 1957, “Technical Change and the Aggregate Production Function”, Readings
in Macroeconomics edited by MG Mueller, Hinsdale, Vol. 111, pp. 323-36.

Storper, M., 1995, “The Resurgence of Regional Economies, Ten Years Later: The
Region as a Nexus of Untraded Interdependencies”, European Urban and Regional

Studies, Vol. 2, No. 3, pp. 191-221.

Tan, Y., L. Shen and C. Langston, 2011, “Competition Environment, Strategy, and
Performance in the Hong Kong Construction Industry”, Journal of Construction

Engineering and Management, Vol. 138, No. 3, pp. 352-360.

Tan, Y. T., L.Y. Shen, M.C.H. Yam, and A.A.C. Lo, 2007, “Contractor Key Compet-
itiveness Indicators (KCIs): A Hong Kong Study”, Surveying and Built Environ-
ment, Vol. 18, No. 2, pp. 33-46.

Tang, D. and L. Li, 2009, “Real Estate Investment Decision-Making Based on Analytic
Network Process”, BIFEQ9, International Conference on Business Intelligence and

Financial Engineering, Beijing, 24-26 July 2014, IEEE, Beijing.

Tatum, C. B., 1988, “Technology and Competitive Advantage in Civil Engineering”,
Journal of Professional Issues in Engineering, Vol. 114, No. 3, pp. 256-264.

Teece, D. J., G. Pisano, and A. Shuen, 1997, “Dynamic Capabilities and Strategic

Management”, Strategic Management Journal, Vol. 18, No. 7, pp. 509-533.

The Confederation of Finnish Construction Industries (RT), 2008, The Confederation of
Finnish Construction Industries (RT), hitp : //www.rakennusteollisuus.fi/en/,
Accessed 14 February 2014.

Thompson, A. A. and Strickland, A. J., 2003, Strategic Management: Concepts and
Cases, 13th Ed., McGraw-Hill /Irwin, New York.



94

Thompson, A. A., J. E. Gamble, and A. J. Strickland, 2006, Strategy, Winning in the
Marketplace: Core Concepts, Analytical Tools, Cases, McGraw-Hill/Irwin, Boston,
MA.

Tsai, W.H. and W. C. Chou, 2009, “Selecting Management Systems for Sustainable
Development: A Novel Hybrid Model Based on DEMATEL, ANP, and ZOGP”,
Expert Systems with Applications, Vol. 36, No. 2, pp. 1444-1458.

Tyson, L. D., 1992, Whos Bashing Whom? Trade Conflicts in High-Technology Indus-

tries, The Institute for International Economics, Washington DC.

Venegas, C.P., and C.L.F. Alarcon, 1997, “Selecting Long-Term Strategies for Con-
struction Firms”, Journal of Construction Engineering and Management, Vol. 123,

No. 4, pp. 388-398.

Warszawski, A., 1996, “Strategic Planning in Construction Companies”, Journal of

Construction Engineering and Management, Vol. 122, No. 2, pp. 133-140.

WCR, 1991, The World Competitiveness Report, The World Economic Forum, Switzer-
land.

Weber, M., 1905, The Protestant Ethic and the Spurit of Capitalism: and Other Writ-
ings, Third Roxbury Edition, Roxbury Publishing Company, Los Angeles, Cali-

fornia.

Weisheng, L., 2006, A System for Assessing and Communicating Contractors Compet-
itiveness, PhD Thesis, The Hong Kong Polytechnic University.

Wernerfelt, B., 1984, “A Resource-based View of the Firm”, Strategic Management
Journal, Vol. 5, No. 2, pp. 171-180.

World Economic Forum (WEF), 2013, Global Competitiveness Report 2012-2013, World

Economic Forum, Geneva.



95

Yates, J.K, 1994, “Construction Competition and Competitive Strategies”, Journal of
Management in Engineering, Vol. 10, No. 1, pp. 58-69.

Zack, M.H., 1999, “Developing a Knowledge Strategy”, California Management Re-
view, Vol. 41, No. 3, pp. 125-145.





