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ABSTRACT
Procurement system is the invisible part of the construction project organizations and
has an important effect to maximize the project performance. It rather concerns the
management of the construction project process and participants to reach the common goals of
completing the project under the budget, quality, and timeframes. There is a wide range of
procurement systems that can be used to manage the construction of a project. Design-Build,
Traditional and Turnkey procurement systems, which contain Lump Sum, Unit price and Cost plus
a fee contract types and methods, are mostly used procurement systems in the Turkish
construction industry. Each of these systems has its advantages and disadvantages which the
owner must consider before the project begins. The evaluation of procurement systems and to
select the right system is a complex decision problem and depends on many factors for the
owner. Factors that the owner should consider are the complexity of the project, the relative
importance of budget or schedule and the in-house expertise the owner has to manage the
project. Within this study, a survey was conducted with some of the construction project owners
in Turkey. The objective of this study is the empirical performance-based investigation of the
procurement systems mostly used in the Turkish construction industry today. Another goal is to
determine the influences of these procurement systems on project cost, time and quality factors
in Turkish construction sector and to determine the extent of these systems that are covering the
needs of project owner (client).
Keywords: Turkish construction industry; procurement system; project performance
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Introduction
Over the last three decades, the European Union (EU) has had a strong influence on the
way public institutions promote market philosophies in their own policies. EU procurement
directives, globalization, and harmonization of markets attract more attention to the
procurement practices of public institutions. Procurement systems continue to foster the interest
of practitioners and academics as standardization is difficult due to the nature of this task, which
is different from its nature. The procurement concept in construction has been defined in many
ways (McDermott, 1999) and various terms were used by various researchers and practitioners
for the term procurement system. It includes terms related to procurement systems, project
delivery methods, procurement methods, procurement routes, project approach and contractual
arrangements (Oshungade and Kruger, 2015). Therefore, the term procurement system is used
for this research. Discussions about the construction sector has shifted from a challenging
technological system approach to soft systems based on explaining the performance differences.
The concept of procurement system has become an important issue in the construction industry
because construction involves a series of interconnected and sequential processes for the
procurement of construction projects (McDermott, 1999; Shrestha et al., 2012). Martins and
Taylor (1996) examined the concept of culture in the context of the procurement policies of the
reconstruction and development program in South Africa. Their arguments were based on an
anthropological methodology, where procurement and contract practices should be based on
principles that conform to indigenous cultural values. Kumaraswamy (1994) discusses the
availability of advanced countries procurement systems when applied to less developed
countries and argues that a sustainable and synergistic procurement strategy should be
developed in such cases. Newcombe (1994) argues that selection criteria for procurement
systems are less important than the fact that procurement paths create power structures that
significantly affect the final success of the project. However, it is generally accepted that selecting
the most appropriate procurement system is critical for both customers and project participants
(Love et al., 1998). In 1997, the CIB Commission challenged hypotheses attempting to establish
the relationship between procurement and innovation and the following definition was adopted:
Procurement is a strategy to satisfy client's development and/or operational needs with respect
to the provision of constructed facilities for a discrete life-cycle (Davidson, 1998). The official
objectives of the CIB Working Group W92-procurement systems imply that the procurement
process is a social science and that it can contribute to understanding the disciplines of history,
sociology, economics, psychology, law, and politics. Evidence suggests that the selection of an
appropriate procurement strategy is an important part of overall project success, and this has
been a driving force for the development of various procurement selection approaches (Rahmani
et al., 2017). Although numerous studies have tried to search different aspects of procurement
systems, such as the selection process, the effect of procurement choice on project performance;
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it is the absence of a study focused on modern, fully relationship-driven distribution systems,
such as alliancing, early contractor involvement, integrated project delivery, and the historical
adoption of relationship-based procurement. Moreover, there is a lack of information about
efficiency concepts and evaluation of the resulting procurement systems when used for a
construction project (Rahmani et al., 2017). Today, the existence of a wide range of procurement
systems to project developers on the market has led to a variety of comparisons on how different
procurement systems are performed at the end of the construction phase (Muriro and Wood,
2010). Since many variables affect project performance during the execution phase the objective
of this paper is to critically analyze and to review the use of various construction procurement
systems, both globally and specifically within the Turkish construction industry context through
the existing literature. Thus, for the purpose of this study, this paper presents a comparative
study on the procurement systems used in the Turkish construction industry both public and
private sector based on quantitative data gathered from 770 construction project completed
between the years 2007-2016.

Procurement System of Building and Construction Project Works
Construction projects are complex organizations and resources to achieve a common goal,
i.e. a building, road, bridge or other human-designed structure. Procurement system is a
management process involving the complex integration of technical, political, environmental,
economic and project components carried out by many professionals to achieve the common
goals of completing construction projects in budget and tight time frames (Plugge, 2007). The
project management professionals have different lenses to display the procurement systems and
the term is broadly defined and used to describe various assets, such as functions, organizations,
resources, systems, processes, and strategies have become important to business success
(Rahmani et al., 2017). Rowlinson (1999) explain that the procurement system is the acquisition
of project resources for the realization of a construction project, and this may be directed to the
process of bringing together the necessary resources. The procurement also refers to other
features such as culture, management, economy, environment and political issues (Rowlinson,
1999). Fisk and Reynolds (2013) identify project procurement as the organization of people,
relations with the contractor, communications, business systems, procedures, responsibility
authority, and duties of all the participants of the project life cycle. Procurement is commonly
known as the process of obtaining something, hence, according to Adenuga (2013) the
procurement system is the method used to provide a project, however, in the writings by
Oyegoke and Kiiras (2009) and Crumm (2012), project procurement is described as a procedure
and organized processes or methods, which are used by project owners (clients) to acquire or
obtain construction products. On their part, Sobin et al. (2010) and Leu and Lin (2008) described
project procurement as the structure of an organization that is required to design and build
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construction projects for the project owner. According to Elzarka (2009), the project
procurement of construction projects is wide in scope and it involves the collection and
organization of various individuals, and companies to design, manage, and build construction
products. Nevertheless, the procurement system is a process in which a design and construction
component, such as the procurement method, the roles, and responsibilities of the parties
involved, the sequence of activities, material costs, and labor, are combined to deliver a project
(Shrestha et al., 2012). In order to undertake project procurement, project owners use
procurement systems, which are an invisible part of the construction project and they have a
significant impact on the project performance (Alhazmi and McCaffer, 2000). There are
numerous procurement systems but they differ in regards to activities sequencing, the allocation
of duties, procedure, process, and the approach on project delivery. Alhazmi and McCaffer (2000)
stated that these differences resonate the differences that are visible on project performance.
Gruneberg and Hughes (2004) claims that despite the widely adopted nomenclature, there is a
wide range of strategies available since there are too many variables to each of the commonly
adopted procurement strategies. Masterman (2002) classified procurement systems broadly into
four main groups have emerged and are in use in the construction industry: (1) separated
procurement systems (traditional systems); (2) integrated procurement systems (design and
build); (3) management-oriented procurement systems (construction management); (4)
discretionary/collaborative system (Partnering). Construction project procurement systems are
mostly classified into two main groups; Traditional and Alternatives (Adenuga, 2013; Oshungade
and Kruger, 2015). Due to the lack of traditional procurement systems, innovative procurement
systems are often referred to as alternative procurement systems. These alternative
procurement systems include the Design/Build (DB), the Construction Management (CM), and
the Management Contracting Procurement (MCP) method (Shrestha et al. 2012). Procurement
systems determine the type of contract relationships used in the construction project. What is
important is that different procurement systems require different organizational and
institutional arrangements as well as different procurement processes (Riley and Lewis, 2008).

The traditional procurement system
Doloi (2013) defined the traditional procurement system as a procurement method
whereby the key phases of designing, biding, and building are clustered as separate tasks and
therefore, different parties are invited to bid for the designing and construction tasks. Under this
system, the project owner usually spells out the project objectives and scope before inviting bids.
In the Constructing the Team report Sir Michael Latham concluded that the industry's traditional
methods of procurement and contract management and its adversarial culture caused
inefficiency and ineffectiveness (Latham, 1994).
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The design-build procurement system
With reference to the writings by Grau et al. (2012), it noted that the design-build (DB) is a
procurement system that is commonly used in the construction industry. Arditi and Ongkasuwan
(2009) and Migliaccio and Shrestha (2009) described it as a system of delivering a project
whereby a single constructor also known as the design-build constructor designs the entire
project as well as carry out the actual construction activity. The unique fact about this system is
that the constructor bears all the responsibilities of the project.

Construction Management procurement system
Construction Management (CM) is similar to DB because it treats the project planning,
design, and construction phases as integrated tasks. This procurement system combines the
project team of the owner, designer, and contractor. The key difference between this system and
DBB is that the construction manager is in a non-adversarial or consultant relationship with the
owner, designer, and contractor, allowing the owner to participate in the design and construction
process (Fisk and Reynolds, 2013). In addition, in terms of project management, meeting the
basic project objectives (Time, budget and quality) is considered as the main criterion for a
successful project (Chan and Kumaraswamy, 1997).

Impact of the procurement systems on the project budget
According to Shrestha and Mani (2013), project budget refers to the overall amounts
consumed at the initiation of the project until its conclusion and the factors that can contribute
to failure in keeping the project within the budget include underestimation of costs, high
inflation, unfavorable exchange rate, and interest rate during the period of undertaking the
project. Others include modification of the design during the construction phase and the
inclusion of new items into the project. From, the perspective of the project owner or the client
it is only the turnkey procurement system that can guarantee that there will be no increase in
project budget (Arditi and Ongkasuwan, 2009; Chang, 2009). As for the design-build and
traditional approach, the project owner can contribute to increase in price since he or she can
request for modification on the design or the inclusion of new items on the construction product.
Additionally, the fact that the project owner finances the construction project means that he or
she might incur increased project cost due to external factors such as high inflation, which will
increase the cost of materials (Lopez and Love, 2012).
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Impact of the procurement systems on the project quality
According to Haponava and Al-jibouri (2012), the quality of a construction project is the
totality with which the features of a project satisfy the need for the project owner and even the
purpose of the project. Factors that influence the quality of a project include the extent to which
the project is supervised by the client, the experience of the consultants involved in the project,
and the constructor’s record of accomplishment (Elzarka, 2009). Under the turnkey procurement
system, clients are forced to accept the constructors’ quality of work and undertake any
modification on their own. However, under the design-build and the traditional procurement
systems, the project owners can influence the quality of the project by strict supervision of the
construction work, and selection of experienced project consultants as well as constructors.

Impact of the procurement systems on the project time
Leu and Lin (2008) stated that project time infers to the adherence of the time schedule
that was allocated for each phase of the project and overlap of time is detrimental as it can
possibly increase the project cost. It is only under, the turnkey procurement system whereby the
client does not have to consider the time issue since the constructor will invite purchase orders
upon completion of the entire project or when the project is within the final stages. As for the
design-build and the traditional system, they are prone to time delays because of force majeure
clauses that might halt the construction process and even issues such as lack of funds, machine
failures, or unavailability of certain skilled workers to undertake certain specified and unique
tasks (Arditi and Ongkasuwan, 2009).

Procurement Strategy in Turkish Construction Industry
The evaluation and the choice of the most appropriate procurement system are critical
and it is a complex decision problem to both the customer and the other project participants
because it is an important factor that contributes to overall customer satisfaction and project
success (Oshungade and Kruger, 2015). In the writings by Elzarka (2009), he stated that under
project management, project performance simply refers to meeting and/ or surpassing the
project owner's needs and expectations on the entire project or the degree of success of a
particular project using a particular procurement system. According to Haponava and Al-jibouri
(2012) and Boeckmann (2009), a successful project is one whereby the project has been
completed and handed over to the project owner on or before the earlier agreed date, it has
remained within the stipulated budget and within the original scope, and it meets the desired
quality. Rowlinson (1999) discussed a systems view of procurement is important to recognize
that elements such as contract strategy and the client are functional parts of the procurement
system. However, the effectiveness of the client organization or the contract strategy is changed
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by other procurement system variables such as culture, sustainability, economic and political
environment and more practical concepts such as partnering (Rowlinson, 1999). The Turkish
construction industry is highly regarded in the global construction industry because of its
prowess, which enabled it to be ranked as the 2nd largest in the world in 2009 by the Engineering
News-Record. Thirty-one Turkish firms have made it onto international construction sector
magazine Engineering News-Record's (ENR) Top 225 Global Contractors 2009 list, making Turkey
second only to China in terms of its total number of firms on the list. The construction industry is
among the leading industries in Turkey and most of the Turkish construction companies are
featured in the top international list of constructors (Akiner and Akiner, 2009). Turkish
construction industry has been accelerated in the last 30 years with economic growth aspects of
scale and quantity. Turkish Construction and Architectural Services serve several benefits such as
low-priced labor force and geographical position close to the Middle East and Russia. As a result,
by using these advantages Turkish construction industry became competitive in the construction
sector especially in the Middle East and Russia after the 1980's. After determining the primary
strategy for a project, a number of particular factors such as project characteristics, client
resources, budget issues, timing, ability to make changes and external factors should be taken
into consideration when evaluating the most appropriate procurement strategy (Rowlinson,
1999). Mustapha et al. (1994) discussed how the liberation of the economy in Turkey, which was
implemented through the promotion of design-build-own-operate-transfer procurement
systems, ultimately resulted in increased activity by Turkish contractors in neighboring countries.
In Turkey, provision and financing of large-scale projects have been predominantly undertaken
by the Government. Turkish Government is encouraging the private sector participation in the
development of construction, infrastructure facilities such as railways, airports, water supply
facilities. The private sector has an important role to play in financing major projects in Turkey.
Build-operate-transfer (BOT) Project concept was coined in 1984 by the Turkish PM Turgut Ozal
within the framework of the privatization of Turkish's public sector projects and captured the
world's attention especially of developing countries. (Tiong, 1990; Ozdoganm and Birgonul,
2000). The contractor, the clients (the owner of the land, building owner), sub-contractors and
technical team are the principle stakeholders through a project life cycle in the Turkish
construction industry. In this process, the contractor as a major participant is the broker for all
design and construction works. The designer and engineering group are the technical
representatives of both the client and the contractor. Frequently used and most popular,
common types of project procurement systems are include traditional and design-build. Similarly,
the most popular contract type is turnkey and under the turnkey contract type, the constructor
performs the designing as well as the construction task and then invites prospective clients to
make an offer on the construction product or simply acquire the completed project at its market
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price (Arditi and Ongkasuwan, 2009). Under this system, the clients have no influence on any of
the project phases since they buy a completed construction product.

Methodology
The research presents literature focuses on the influence and the comparison of Turkish
procurement systems on construction project performance. In regards to the procurement
system, the study will limit itself to only discussing the design-build procurement system, the
traditional procurement system, and the project management procurement system, which are
commonly used in the Turkish construction industry. It is of the essence to note that these three
procurement systems contain turnkey, lump sum, unit price, and cost plus a fee contract types
and methods, and they present certain advantages as well as drawbacks to the project owner.
The collected data were then grouped in frequency distribution tables to facilitate strict and
effective interpretation, analysis. Out of 770 construction projects primary data based on a
combination of mailed questionnaires and semi-structured interviews are collected in order to
address the overall aims and objectives of the main research. The primary goal of this research,
however, was to undertake a comparative analysis of different procurement methods used in
successful construction projects in the Turkish construction industry completed between 20072016.

Findings and Discussion of Results
Totally, 770 number of construction projects completed in several cities where the
Turkish construction industry developed most are focused on and are analyzed statistically both
public and private sector. From the remaining total percentage of the construction projects
21,0% were tendered in the Public sector and 78,8% were tendered in the private sector. The
construction projects and the procurement systems used to complete it may give clues about the
structure of the construction industry. The number of the construction project is used as the base
for the analysis of the procurement system, type of the contract, project types or building types,
stakeholders, and how they change according to each other is discussed.
The results of the project characteristics related to the procurement systems of completed
construction projects are summarized and discussed in the figures and tables provided. Figure 1.
indicates the percentage by weight of the procurement systems used in construction projects in
the Turkish construction industry. Traditional procurement approach has the highest percentage
usage among the other procurement systems employed for the construction projects. Each of
these project procurement systems is unique in its management structures, organization, and
the influence of the stakeholders have on the project. From the remaining 770 number of
projects, 317 (41,2%) were tendered using the Traditional procurement system, 220 (28,6%)
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were tendered using the Design-Build procurement system, 104 (13,5%) for the Project
Management and 48 (6,2%) for the Construction Management. The traditional approach is the
most popular and frequently used system with the highest percentage at 41,2%, on the contrary,
collaborative and innovative procurement systems like partnering have the lowest percentage
compared to the others.

Figure 1. The Procurement System employed forFigure 2. Types of Contract employed for the
the Projects in Turkish Construction Industry
Projects in Turkish Construction Industry
Figure 2. shows that 69,2% (533) of the projects are taken up by "turnkey" way of contracting.
This contract type has a direct relationship with the project type production besides the
procurement system. Most of the housing project types are provided by the private sector in the
Turkish construction industry. Also, most of the contractors are generally organized a contract
together with the clients in other words landowners under the rules of flat-for-lands. And, the
contract details covering the turnkey depends on the agreement between the contractor and the
landowner. Expected quality-budget and timing about the construction mostly depends on the
project details guaranteed with the contract. Totally, 533 (69,2%) number of Turnkey types of
contracts employed for the projects in the Turkish construction industry, followed by 98 (12,7%)
Unit Price, 78 (10,1%) Lump Sum and 42 (5,5%) Cost plus Fee. Involvement of project participants
(Public and Private Sector Client) in the different procurement systems and the different Types
of Contract are clustered in construction projects. Projects are analyzed according to the
procurement systems and compared to the project participants in the different project sector
completed in public and private sector of the construction industry in Turkey. Table 1. presents
the involvement of project participants in the different sector and indicates that the private
sector is the highest user of Design and Build procurement system. On the contrary, turnkey
contract types are respectively employed 52,5% in public sector which means lower than private
sector which means turnkey is the most popular and frequently used contract type in private
sector with the highest percentage at 73,6%. (Table 2.). Similarly, from Table 3. it can be seen
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that the projects used traditional procurements system preferred traditional Lump-Sum contract
type with the highest percentage at 67,9%.
Table 1. Public and Private Sector Client in the different procurement systems
Public
Private
Traditional
44,4%
40,4%
Project Management
13,6%
13,5%
Management Contracting
8,6%
3,3%
Design and Build
19,1%
31,0%
BOOT, BOT, BOO
,0%
2,5%
Construction Management
9,9%
5,3%
Partnering
1,9%
,8%
Other
,0%
1,2%
No idea, don't know, no answer 2,5%
2,1%

No
idea,
don't know,
no answer

plus

Table 2. Public and Private Sector Client in the different Types of Contract
Public
Private
Traditional Lump Sum
11,7%
9,7%
Turnkey
52,5%
73,6%
Cost plus Fee
6,8%
5,1%
Unit Price
25,3%
9,4%
Other
1,9%
,5%
No idea, don't know, no answer 1,9%
1,6%

Turnkey

Cost
Fee

Unit Price

Other

Traditional
Project Management
Management Contracting
Design and Build
BOOT, BOT, BOO

Lump Sum

Table 3. The procurement systems and Types of Contract employed for the construction projects

67,9%
12,8%
1,3%
10,3%
2,6%

37,0%
11,1%
4,9%
33,8%
2,4%

40,5%
21,4%
2,4%
31,0%
,0%

44,9%
22,4%
4,1%
16,3%
,0%

16,7%
33,3%
16,7%
33,3%
,0%
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38,5%
15,4%
7,7%
7,7%
,0%

Construction Management 3,8% 6,2% 4,8% 10,2% ,0%
,0%
Partnering
,0%
1,5% ,0%
,0%
,0%
,0%
Other
1,3% 1,1% ,0%
,0%
,0%
,0%
No idea, don't know, no,0%
2,1% ,0%
2,0% ,0%
30,8%
The level ofanswer
usage of the procurement system varies depending upon the type of project as it is
seen in Figure 3. Traditional procurement approach is the most used procurement approach
varies depending upon the type of project. Traditional procurement system is especially the main
approach for non-housing buildings whereas "Traditional" and "Design and Build" approaches
are almost equally used for housing. "Project Management" is used more for civil engineering
projects. Traditional procurement approach is especially the main approach for non-housing
buildings whereas "Traditional" and "Design and Build" approaches are almost equally used for
housing. "Construction Management" is used only for civil engineering projects. Similarly, as
shown in Figure 4., 33,8% of the civil engineering projects are carried out with "unit price"
contract. "Turnkey" way of contracting is used most for housing project types. The building, civil
engineering, and housing are the top three project types used in the Turkish construction
industry. Furthermore, "Turnkey" way of contracting is used mostly for housing. The civil
engineering projects are carried out with "unit price" contract.

Figure 3. The Procurement approach employedFigure 4. Types of Contract Employed for the top
for the top three Project Types used

three Project Types used
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Figure 5. Project Types of the Completed
Figure 6. The Stakeholders
Construction Projects

Figure 5. shows the percentage of the project types of the completed construction projects in
the Turkish construction industry. From the figure, housing projects have the highest percentage
at 63,4%, followed by non-housing Building with 22,9%. Housing construction is the most
produced building type within the completed projects. Actually, the media is an important
indicator of this statistical result with the advertisements of housing marketing regarding the
producing housing. Project participants of the construction industry or the stakeholders have
already formed a contract for a construction project with the contractor companies which means
most influential actors among others are analyzed within the scope of the research. Figure 6.
indicate that construction companies are mostly forming a contract with the clients (91,4%) for
these projects. Table 4. presents the stakeholders have already formed a procurement system
for the construction projects and indicates that Designer Group is the lowest (22,3%) user of
traditional procurement systems. However, Designers are the highest user of Design and Build
procurement system. Table 4. also indicate that the highest user of Construction Management
procurement systems Sub-contractor respectively.
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Table 4. The stakeholders in the different procurement systems for the construction projects
Client Consultant

Designer
Group

Sub- contractor
Other

No idea
Don’t know
No answer

Traditional

40,8%

31,4%

22,3%

44,1%

61,5%

57,1%

Project Management

13,5%

15,1%

18,4%

9,9%

15,4%

14,3%

Management Contracting

4,1%

7,0%

8,7%

4,3%

,0%

,0%

Design and Build

29,7%

33,7%

38,8%

24,8%

7,7%

14,3%

BOOT, BOT, BOO

1,8%

1,2%

1,9%

1,2%

,0%

7,1%

Construction Management

6,3%

9,3%

5,8%

13,0%

,0%

,0%

Partnering

,9%

,0%

1,0%

1,2%

7,7%

,0%

Other

,9%

,0%

,0%

,0%

7,7%

,0%

No idea
Don’t know
No answer

2,1%

2,3%

2,9%

1,2%

,0%

7,1%

Conclusion
Construction procurement system is the organizational framework adopted by the client for the
management of design and construction of a project. The evaluation of procurement systems
and to choose the most suitable system is a complex decision problem. Different procurement
systems are used for different projects and the correct choice may help to avoid problems and
be the key to the attainment of project-specific goals. The system features causing different
results in project quality, budget and timing of the procurement system. Project performance is
determined along the parameters of procurement systems have their own advantages and
disadvantages meaning that there is no procurement system that can guarantee all of the
parameters identified by project stakeholders. Therefore, the selection of a procurement system
should be based on the parameters that bear more significance to the project owner or client.
For example, if a client considers adherence to cost and time as the indicators of project
performance then the turnkey procurement system will be the best option but if the client
considers project quality as the main indicator then the design-build and the traditional systems
will be the best procurement systems for the client. These results prove that the control and
coordination of the sector dynamics are achieved through the contractors. As a result, the most
important percentage (78,8%) of the construction projects was carried out for the private sector.
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This is also another proof that the dynamics of the sector is deeply rooted in construction
companies. In other words, customers in completed projects are in the private sector. Therefore,
the economic advantage of the contractor companies with the high rate private projects creates
beneficial authority for them within the Turkish construction industry. Therefore, the study
recommends that public sector customers, such as government and municipal councils, be
advised of the benefits of using other innovative and collaborative methods like Construction
Management and Partnering for procurement of construction projects, as they will lead to the
achievement of most of the project objectives.
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