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ABSTRACT  

One of the most common concern in construction projects is changes during execution. Changes 
can increase the cost and duration of the construction project hereby, can lead to conflict between 
the parties involved in construction projects. Causes of the changes may differ depending on the 
organizations and regions characteristics. The aim of this study is to investigate the impact of 
organizational and regional characteristics on key change factors. In this regard, top risky change 
factors were identified with respect to contractors, consultants, and owners located in North 
Cyprus, Turkey, and the U.S.A. The research findings showed that the most risky change factors 
differed in accordance with the characteristics of organizations and regions. It was concluded that 
“Errors/Inadequacies in Contract Drawing” was the riskiest factor according to contractors while 
“Low price due to high competition” was noted to be the riskiest change causes with respect to 
consultants and owners. If different countries were compared, “Inconsistency between different 
design disciplines” was identified as the top risky change factor according to the respondents in 
the U.S.A. located organizations, but “Low contract price” was designated as the top risky change 
factor according to the respondents in North Cyprus and Turkey.  In addition, key measures were 
suggested to mitigate changes in accordance with organizational and regional characteristics. 

Keywords: Changes in construction, cost-time over-run, claims, mitigation measures. 

 

1. INTRODUCTION  

Changes during the construction process are one of the most common problems in construction 
projects. Ming et al. [1], stated that changes are one of the most common distress in construction. 
Ibbs et al. [2], were defined “Any addition, deletion, or any other revision to project goals and 
scope of work are considered to change, whether they increase or decrease the project cost or 
schedule”. Almost all construction projects are subject to various changes during the execution 
process. Changes made during execution trigger many problems in the construction project. 
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Increasing project cost and time are called as the most important problems caused by the changes 
in construction projects. Aness et al [3], indicated that the average cost and time overrun due to 
change orders is between 11 and 15% of the original contract value and between 10 and 20% of 
the original project duration in large projects in Egypt. Problems created by changes are serious 
aside from the quality, budget and time are considered as the most important parameters of a 
project. Moselhi et al. [4], emphasized that changes are one of the major issues that cause poor 
project performance, such as degradation of productivity, delay [5], and cost overruns [6]. As a 
result, it is almost become impossible to complete construction projects within the targeted budget 
and time frame, so the projects are completed in failures. Such problems are often seen in Northern 
Cyprus and Turkey. Arditi et al. [7], stated that frequent change orders are the most important 
source of delay in public projects in Turkey. Kazaz et al. [8], emphasized that “design and material 
changes” is the main delay reason on construction projects carried out in Turkey. Most cases in 
courts related to the construction sector are related to disputes between the parties as a result of 
changes [9]. The owner, project manager, and contractor as main stakeholders exhibit different 
approaches with respect to the requirements and evaluation of changes. The contractor is usually 
in a struggle to claim additional payment and time as a consequence of any changing case in the 
project [10, 11] however, clients are often not volunteer to meet the contactors ’claims, and 
therefore the projects could not be terminated at the targeted budget and time, so the parties suffer 
various losses [11]. 

 

2. RESEARCH BACKGROUND  

2.1. Change Causes and Effects  

Many researchers have investigated and analysed the causes and effects of change factors in 
construction projects on the basis of different regions and project characteristics. For this reason, 
the causes and effects of changes have been examined extensively with a comprehensive literature 
survey. The most significant change causes according to the different regions and organizational 
characteristics were presented as high factor findings as follows. 

Assaf and Hejji [12], were stated that change orders are the most common cause of delay in the 
Saudi Arabia construction sector according to consultant, contractor, and owners. Kazaz et al [8], 
were emphasized that design and material changes are becoming the most significant delay causes 
in the Turkish construction sector based on contractor’s views. Kaming et al. [13], have 
demonstrated that design changes and material costs increased due to inflation is becoming the 
most significant factors that cause time and cost overruns in the Indonesia construction sector 
according to project manager’s evaluation.  Zaneldin [14] was designated that change orders are 
the most frequent claim causes in construction projects implemented in Dubai and Abu Dhabi. 
Ijaola and Iyagba [15], and Oladapo [16], were determined the type of causes, effects, and sources 
as well as benefits and remedial actions of change orders for construction projects in Nigeria and 
Oman. It was concluded that additional work and modification to design were the most common 
change order factors both in Nigeria and Oman and project cost and time overruns were as around 
79 and 68 percent as a result of a change order in Nigeria. Hassanein and Nemr [17], were 
demonstrated that 54% of causes of claims in the Egyptian construction sector have been resulted 
due to change orders.  Besides, change orders can be allowed in 57 % of the projects in Egypt due 
to poor documentation practices by the contractor’s team were identified [17]. Enshassi et al. [18], 
were identified 64 causes of change order through literature review to demonstrate the most 
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common and important type of change orders with respect to different party’s perceptions 
operating in the Gaza strip. “Lack of construction material and equipment” and “change in design” 
were emphasized to be the most significant change causes according to all parties in Gaza Strip. 
Stare [19], was clarified that 90% of project changes are the reason for project delay and cost 
overrun in construction projects carried out in Slovenia. Arain and Pheng [11], were specified that 
changes in plan or scope, unforeseen problems, and defective problems were the most frequent 
were most significant causes of change orders for institutional buildings in Singapore [20], and 
their effect on project cost was determined [20]. Wu et al. [21], were explored 90 metropolitan 
public work projects in Taiwan to identify causes and impact of change orders on project cost and 
duration under two main evaluation dimensions as technical and administrative. It was concluded 
that “changed orders owing to legislative or policy changes” were designated as the most 
significant causes of a change order in highway construction projects carried out in Taiwan. 

Akinsola et al. [22], were identified the types and quantified factors influencing change order on 
the total cost of change and the average rate of change in construction projects. Lu and Issa [23], 
were demonstrated that the most frequent and most costly changes were often related to design 
changes and design errors. The time-cost relationship of the building projects in Turkey was 
investigated by taking into consideration the changes in exchange rate and the number of working 
days due to climatic effects [24]. Ahbab et al. [25] were concluded that design changes and poor 
project management and supervision are the main causes that severely affect time management in 
large transportation projects financed by the Asian Development Bank. Project variables have 
been investigated with hypothesis testing to predict whether the project is impacted [26] and loss 
of labor efficiency were quantified by linear regression equation as 40.05% due to change orders 
[27]. Wambeke et al.[28], were examined the causes of changes in construction projects in order 
to evaluate the effect on the starting time and duration of tasks as well as the number and type of 
people impacted as a result of changes. Moselhi et al. [4], were explored 117 projects implemented 
in the U.S.A. and Canada to examine productivity loss of labor due to change orders by developing 
the Neural Network Model. Lee et al. [29], were analyzed the amount and number of loss events 
due to change orders that occurred in apartment projects in South Korea by using the Loss 
Distribution Approach method. Diekman and Nelson, [30] were indicated that the most common 
causes of claims were resulted by change orders. Bröchner and Badenfelt [31], were investigated 
16 contractual relationships in Sweden to identify change reasons and explored their frequencies 
according to contract type and contractual incentives respectively. Bakr [32] was identified as the 
most common cause of changes in the Jordan construction industry by exploring the historical 
data of change cases that occurred in construction projects. Ezgi et al. [33] were investigated the 
effect of tendering procedure and contract type on the contract price by analysing 19.546 tender 
procedures of construction work data between the years 2007 and 2017 in Turkey.  The likelihood 
of disagreement due to changes was emphasized to be high in lump sum contracted compared to 
the unit price contracted construction projects in Turkey. In addition, authors were revealed that 
most of contract price of the works between 2007 and 2017 were below the threshold value.  

At the end of the comprehensive literature review, it has been realized that the key change causes 
vary depending on the organizational, regional and project characteristics since organizations and 
regions have their own particular characteristics, construction law, cultures, economies, and 
construction technologies. Hence, this paper aims to examine the top risky change factors for a 
lump sum and design-bid-build contracted building construction projects according to the 
construction organizations located in North Cyprus-Turkey and the U.S.A. Furthermore, this 



Investigation of Organizational and Regional Perceptions on the Changes in … 

11260 

study aimed to suggest mitigation measures in accordance with organizational and regional 
characteristics. 

 

2.2. Measures to Reduce Changes  

In this study, suggestions were referred to reduce changes hereby, the measures suggested to 
mitigation changes were monitored in the literature and presented as follow. 

Hassanein and Nemr [17], were clarified that formation of standard form of contract conditions 
along the same line of FIDIC contracts for international project can be effective solution to proper 
change order claims management in the Egyptian construction industry. Besides, awareness of 
good contract document of site team will be beneficial for contractor organizations to be able to 
manage change order claims. Aness et al. [3], were stated that “adding clause regulating change 
order procedures to have clear procedures for handling the change orders in construction 
contracts” and “negotiation of change order cases by knowledgeable person” were the most 
effective change management process to reduce the negative impact of change in Egypt 
construction industry. Improvement on contractual procedure, common understanding amongst 
professionals when interpreting customer’s requirements and application of new technology in 
design phase as Building Information Modelling (BIM) were designated as the most effective 
potential methods to reduce frequency of change on educational building projects in Nigeria [34]. 
Ijaola and Iyagba [15], were noted that, assigned of specialized quantity surveyor and project 
manager and development of standard document from beginning to completion of projects were 
the most effective change order remedies in construction projects in Nigeria and Oman.  Taylor 
et al. [35], were stated that “front end planning” could be beneficial to mitigate change orders due 
to owner-induced enhancement, contract item overrun and contract omissions in highway 
construction projects. Dumont et al. [36], were emphasized that design and construction cost are 
reduced by 20% and total design and construction schedule is reduced by as much as 39 % by 
front end planning (pre project planning) process in industrial based projects. Zaneldin [14], was 
referred that “reasonable time for design”,” efficient quality control techniques”, “clearly written 
contracts”,” good contract awareness”, “establishment of risk sharing philosophy” and “proper 
job records” were the most  effective claim preventive factors for United Arab Emirates 
construction projects. Chan and Kumaraswamy [37], were indicated that “effective site 
management and data communication”, “good site investigation” and “value management 
techniques to minimize client initiated changes” the most effective factors to minimize time 
overruns in Hong Kong construction projects. 

At the end of the comprehensive literature review, it has been realized that, various mitigation 
measures have been suggested to be able to control changes and to reduce its negative effects on 
projects according to the regional and project characteristics. At this point, the changes need to be 
managed by different methods in accordance with the organization and regional characteristic. 
Applying the most appropriate mitigation measure according to the factor influencing the change 
is required in order to get the most benefits in this regard, this study aimed to suggest the key 
mitigation measures in accordance with the characteristics of organizations and regions.  
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3. RESEARCH METHOD  

3.1. Determination the Change Factors in Construction Projects 

In the first phase of the study, the causes of changes in construction projects were identified based 
on the validity of the literature. Factors that are commonly accepted as change causes in literature 
were listed. At the end of a comprehensive literature survey, it was targeted to include all kinds of 
change factors representing almost all kinds of events encountered in construction projects. 
Furthermore, the change causes have been categorized in order to provide a better orientation. In 
this regard, change factors were listed whether to represent events originated due to technical, 
administrative, construction process, persons and external issues. In this regard, change factors 
were listed whether to represent events originated due to technical, administrative, construction 
process, persons and external issues. Hereby, a total of 25 different factors that influence changes 
were identified through 33 different research sources (See in Table 1).  

 

Table 1 - Change Factors and References 

 Change Factors References 

Pl
an

ni
ng

 a
nd

 D
es

ig
n 

Errors in Contract Drawings 

Hsieh et al. [38], Memon et al. [39], 
Motawa, I.A.[40] , Lee et al. [29], Love et 
al. [41], Chen, [42], Sun and Meng [43], 
Enshassi [18] 

Inconsistencies between different 
Designs 

Sun and Meng [43], Chan and 
Kumaraswamy  [37],Hsieh et al. [38],Wu 
et al. [21],  

Errors and Inadequacy in 
Specification 

Hsieh e al. [38], Sun and Meng [43],Wu et 
al. [21] ,Assaf and Hejji  [12], Enshassi 
[18], Kazaz et al. [8], 

Conflict among contract documents Hsieh e al. [38], Odeh and Battaineh, [44], 
Lo et al. [45], Zaneldin  [14], Arain and 
Pheng [20], Motawa, I.A. [40], Enshassi 
[18] 

Use of Poor design software Assaf and Hejji [12] 

Constructability Ignored  Motawa, I.A. [40],Rosenfeld,[46],Assaf 
and Hejji  [12] 

Error in Cost Estimating and 
budgeting 

Hsieh e al. [38],  Sun and Meng [43], 
Zaneldin [14], Kazaz et al. [8], Sha'ar et al. 
[47], Mansfield et al. [48] 

Unrealistic imposed contract 
duration 

Sun  and Meng [43], Zaneldin 
[14],Memon et al. [39],Odeh and 
Battaineh [44], Doloi et al. [49], Sha'ar et 
al.[47] 



Investigation of Organizational and Regional Perceptions on the Changes in … 

11262 

Table 1 - Change Factors and References (continue) 
Co

ns
tru

ct
io

n-
Si

te
 

Inadequate site investigation in pre-
construction 

Mohamad et al.[50],Wu et al.[21], Assaf 
and Hejji  [12], Kazaz et al. [8] 

Uncertainties / problems of 
Subsurface 

Hsieh e al.[38], Lee et al. [29],Mohamad 
et al. [50],Wu et al.[21], Assaf et al. [48], 
Odeh and Battaineh [44], Zaneldin, [14] 

Provision of additional shop 
drawings  

Yap et al. [52],Cox et al.[53],Cox and 
Hamilton, [54], Odeh and Battaineh [44], 
Assaf and Hejji [12], Enhassi et al.[55] 

Errors in execution Sun and Meng [43], Zaneldin [14] ,Kazaz 
et al. [8], Sha'ar et al. [47], Assaf and Hejji 
[12] 

Material / Equipment / Manpower 
shortage  

Memon et al. [39],Yap et al.[52], O’Brien 
[10], Kazaz et al.[8], Arditi et al. [7], Arain 
and Pheng[20], Enshassi [18], Arain et al 
[56],  

Additions / Omissions of work  Mohamad et al.[50], Ijaola and Iyagba 
[15] 

Pe
op

le
 

Lack of Experience of Project 
Participants 

Motawa [40], Sun and Meng [46], Chan 
and Kumaraswamy [40], Assaf and Hejji  
[12], Enshassi [18],Kazaz et al. [8], 
O’Brien  [10] 

Poor communication between 
Parties  

Motawa,  [40],Sun  and Meng [43], Assaf 
and Hejji [12], Enshassi [18], Doloi et 
al.[49], Kazaz et al. [8] 

Owners Level of Construction 
Sophistication 

Chan and Kumaraswamy [37] , Assaf and 
Al-Hejji[12], Enshassi [18], Ling et al.[57] 

A
dm

in
ist

ra
tiv

e 

Poor Contract Management Hsieh et al.[38], Odeh and Battaineh [44], 
Doloi et al.[49], Sha'ar et al.[47], Faridi 
and El-Sayegh [58] 

Inappropriate choice of project 
delivery system  

Assaf and Hejji [12], Doloi et al.[49],Ling 
et al. [57], Sha'ar et al. [47] 

Inappropriate choice of contract 
type   

Assaf and Hejji,[12],Sha'ar et al.[47], Ling 
et al. [57] 

Low Contract Price (Competitive 
Bidding) 

Arain and Pheng [20], Assaf and Hejji 
[12], Sha'ar et al.[47], Doloi [59], Holt et 
al.[60] 
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Table 1 - Change Factors and References (continue) 

Ex
te

rn
al

 

Unforeseeable Natural Conditions  Motawa [40], Hsieh et al.[38], Wu et al 
[21], Kazaz et al. [8],Sha'ar et al.[47], 
Enshassi [18] 

Fluctuation in Tax / Interest Rate / 
Material and Labor Cost  

Sun  and Meng [43], Andersen et al. [61], 
Love et al.[62],  Doloi et al [49], Zaneldin, 
[14], Enshassi [18] 

Change in government laws/ 
regulations 

Motawa  [40], Hsieh et al. [38]  ,Andersen 
et al.[61], Assaf and Hejji [12], Doloi et al. 
[49], Yap et al.[52], Enshassi [18] 

Shortening / Compression in 
Project Schedule 

Motawa [40], Sun  and Meng [43], Chan 
and Kumaraswamy [37], Odeh and 
Battaineh [44], Enshassi [18] 

 

3.2. Categorization of Causes that result in Changes 

In this study, it was deemed appropriate to evaluate change factors within certain categories in 
order to obtain more focused results. In this respect, the change factors were evaluated in 5 
different categories. In accordance with factor types, 5 different change categories were formed 
based on the validity of 18 different research studies in literature as shown in table 2. Change 
factors are placed in the relevant category according to factor types based on the literature. (See 
in Table 1). Definitions of change categories were presented as follow:  

 

3.2.1. Planning and Design Related Causes: 

Hsieh et al.[38] and Motawa [40], were defined that causes of changes are basically related to 
errors, omissions, and defects in design and planning, such as inconsistency between drawings 
and site conditions, mistaken quantity estimates, planning mistakes, citation of inadequate 
specifications, etc. In general, the design and planning team is responsible for changes caused by 
factors in this category [38]. Love et al. [63], were stated that documentation errors and omissions 
have resulted as a consequence of the lack of communication between client and design team 
members in the design phase of construction projects. It was reported that almost 75% of problems 
or rework on the construction projects were connected to the design phase [63]. 

In this respect, eight factors were included in the planning and design category (See in Table 1) 
which regarding design documents, design coordination and quantity estimates. 

 

3.2.2. Construction and Site Related Causes: 

Motawa [40] and Lee et al.[29], were demonstrated that change causes are generally related to 
construction execution process due to adopting new construction techniques / methods, site 
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conditions, difficulties in labour, and difficulties in work execution and control methods. Location 
and underground conditions are becoming the main project-specific dynamics that affect the 
construction process [50, 62, 64].  Frimpong et al. [65], were stated that the execution of the project 
is affected by inherent site conditions. Yap et al [66], were denoted that the unavailability of 
material and equipment in the market in execution may cause changes in projects. 

Six factors were placed in construction and site category which associated with construction 
methods, site inspections and site conditions, resource availability and shop drawings in the 
construction process (See in Table 1). 

 

3.2.3. Human Factor Causes Changes: 

Motawa [40], was stated that knowledge and experience of the project team are the key 
components to undertake successful projects. The study denoted that, lack of effort of individuals 
and poor communication as a result of the cultural issues of organizations participating in the 
project may lead to changes. Hwang et al [67], were emphasized that “client-related rework” due 
to client and client’s representatives are the main cause of rework in construction. “Replacement 
of materials by the client” and “change of plans or scope by the client” are reported as the highest 
frequent cause and contributed the most to client-related rework. 

Three factors were placed in people category which, regarding the experience, effort, 
communication level and attitude of the parties involved in the construction project (See in Table 
1). 

 

3.2.4. Administrative and Contract Related Causes: 

Akinsola et al. [22], were referred that different contract strategies and organizational structures, 
and management style, are the dynamics of the construction organization. The study was clarified 
that organization and administrative factors may lead to changes in projects such as the 
administrative method of procurement, type of contract, method of tendering, type of tender 
document used, bidding environment and percentage of the adequacy of design document before 
tender [22]. Arain and Pheng [11] and O’Brien [10], were stated that in the case of the low contract 
price in competitive bids.  the contractor’s desired profitability can be a potential cause of changes 
in construction projects by strive to convince the project owner to allow certain changes, leading 
to additional financial benefits for him. 

In this regard, four factors were included in the administrative and contract category (See in Table 
1) which, related to the quality and type of the contract, tendering method and bidding 
competitiveness. 

 

3.2.5. External Causes for Changes: 

Alaghbari et al. [68], were stated that economic conditions, law, and regulation are external factors 
that can lead to changes. Physical environmental conditions, economic policy, and socio-political 
conditions are considered as external factors of change causes [62]. Aiyetan et al [69], were 
referred that the external factors had the most effect on the project parameter as a consequence of 
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the change of governmental regulation. Hsieh et al. [38], were reported that works in project may 
change by the effect of government rules/regulation government agencies. 

Four change factors were included in the external category which, associated with the uncertain 
economic conditions, weather conditions, rules/regulations and decisions of authority (See in 
Table 1). These factors are basically related to the effects arising outside of the project and are not 
composed of the project's technical and administrative facilities and not related to the performance 
of the project and performance of the parties. 

Categories of change factors and references were presented in table 2 as follow: 

 

Table 2 - Categories of Changes and References. 

Groups 
 

References 

Planning and Design Motawa [40], Sun  and Meng [43],Yap et al. [66], 
Love et al [63],Chan and Kumaraswamy [37],  

Construction and Site 
Motawa [40], Lee et al.[29], Doloi, et al.[49], Sun  and 
Meng [43],Yap et al.[66], Love et al.[62], Mohamad et 
al.[50] ,Hsieh et al.[38], Lo et al.[45], Kazaz et al.[8] 

Human Factors 

Motawa [40], Lo et al.[45], Doloi, et al.[49], Yap et 
al.[66], Hwang et al.[67],Sun and Meng [43], Yap et 
al.[52], Kazaz et al.[8], Sha'ar et al. [47], Enshassi et 
al [18] 

Administrative Faridi and El-Sayegh [58], Akinsola et al.[22], Kazaz et 
al.[8] 

External 
Motawa [40],Sun and Meng [43], Yap et al.[66], 
Hsieh et al.[38],Yap et al.[52],Lo et al.[45], Sha'ar et 
al.[47], Faridi and El-Sayegh [58], Enshassi et al [18] 

 

3.3. Demographic Information of the Correspondents 

In the following phase, change factors were examined based on a survey of professionals in the 
construction industry in North Cyprus, Turkey, and the U.S.A.  

Civil engineers and architects were interviewed on behalf of their organizations in North Cyprus 
and Turkey and in the U.S.A. A participant was included in the survey for each organization in 
order to perform an organizational based assessment.  Since they had participated on behalf of the 
organization, they were asked to evaluate the questionnaire based on the organization’s 
experience. Survey document was sent as hardcopy to the organizations located in North Cyprus 
however; an electronic file of survey document has been sent to organizations located in Turkey 
and the U.S.A. by using an online survey tool. A total of 96 organizations have participated in the 
survey.  The distribution of regions, organizations and participants’ profiles were presented in 
Table 3. 
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Table 3 - Distribution of the Regions, Organizations and Participant Profile  

 
 

North Cyprus and Turkey U.S.A. 

Total Experience (Years) Experience (Years) 

 Position 0-5  5-15  >15  Total 0-5  5-10  >15  Total 

Co
nt

ra
ct

or
 

Site 
Engineer 4 7 10 21 2 0 0 2 23 

Design 
Engineer 

(Head 
Office) 

0 4 5 9 0 4 2 6 15 

Site 
Architect 0 1 1 2 0 0 0 0 2 

Design 
Architect 

(Head 
Office) 

0 0 3 3 0 1 1 2 5 

Total 4 12 19 35 2 5 3 10 45 

Co
ns

ul
ta

nt
-O

w
ne

r 

Site 
Engineer 1 1 6 8 0 0 2 2 10 

Design 
Engineer 

(Head 
Office) 

2 5 12 19 0 0 9 9 28 

Site 
Architect 0 0 2 2 0 0 1 1 3 

Design 
Architect 

(Head 
Office) 

0 6 2 8 0 2 0 2 10 

Total 3 12 22 37 0 2 12 14 51 

Total 7 24 41 72 2 7 15 24 96 

 

In this study, two different organizational and regional characteristics are discussed based on the 
factors of change. The first organization type was considered to be contractor who represents the 
party in which undertakes the implementation of the construction projects and as a result, the party 
that aims to achieve financial success. The second type of organization is together the consultant 
and the owner where both of them have authority to produce technical and administrative 
decisions in project phases and to supervise the contractors as well as to decide on the financial 
return in which the contractor is entitled. In this way, the number of contractors and consultant 
owners participating in the survey has been fairly balanced. 
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On the other hand, the selected first region type is Northern Cyprus and Turkey together where 
both of them are similar characteristics and developing countries. The selected second region is 
the United States (U.S.A.), where has quite different characteristics and as representative of the 
developed countries. Northern Cyprus and Turkey were discussed together since they have similar 
however, the USA, which has different characteristics, is discussed as the second region type. 
Research findings were categorized and discussed in order to emphasize the impact of 
organizational and regional characteristics between organizations and region types. The data 
collection and the analysis methods were explained in the following section of the article.  

 
3.4. Importance Index Scores for Different Factors 

In the survey, change factors were assessed based on three parameters designated by the order as 
the frequency of occurrence, impact on cost and impact on time on the construction projects. 

Participants have been asked to examine the change factors on the basis of lump-sum contracted 
and design bid build procured reinforced concrete building projects sized up to 5000 m2.  Since 
this study was intended to make an organizational based assessment, the participants were asked 
to evaluate the change factors based on the experience of the organization rather than their 
personal experience. 

Factors weighting method were chosen to obtain the opinions of participant’s ideas through the 
survey. Five-point Likert scale were used in order to examine the change factors based on the 
frequency of occurrence, impact on cost and impact on time on the construction projects. The 
factor’s level of significance was determined by calculating factors relative Importance Index 
scores (R.I.I.) based on the frequency of Occurrence (F.I.), impact on project cost (C.I.) and impact 
on project time (T.I.). Factors Relative Importance Index scores were calculated by using equation 
(1): 

NA
XW

IIR ii




 .(%)..       (1) 

Where,  

R.I.I. (%): Relative Importance Index for Frequency of Occurrence (F.I.); Relative 
Importance Index for impact on project cost (C.I.); Relative Importance Index for impact on 
project time (T.I.). 

Wi: The weight assigned on Likert’s scale given to each factor by the respondents and ranges 
from 0 to 4, where; 0: Never, 1: Rare, 2: Moderate, 3: Frequent, 4: Very Frequent for 
Frequency of Occurrence;  0: No Effect, 1: Weak, 2: Moderate, 3: Strong, 4: Very Strong for 
impact on project cost and time; 0: No Effect, 1: Weak, 2: Moderate, 3: Strong, 4: Very 
Strong for impact  on project time; 

Xi: Number of choice of the (i) th weight in the Likert’s scale for the change factor. 
A: is the highest weight (i.e. 4 in this case) and;  
N: is the total number of respondents 
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3.4.1. Risk Significance Index of Change Factors 

The top risky change factors were identified depending on the outcome of the frequency, cost and 
time indexes. For this, the levels of risk of change factors were determined by calculating the Risk 
Significance index (R.S.I.) scores. The factor that has the highest risk significance index (R.S.I.) 
was expressed as the riskiest factor. Factors Risk Significance Index (R.S.I.) scores were 
calculated by using frequency index as multiplier effect and aggregating, cost and time impact 
indexes (See equation 2 and 3).  

2
.....(%)... ITICISAV 

           (2) 

Where;  

AV.S.I. = Average Severity Index; C.I. = Cost Impact Index; T.I. = Time Impact Index 

100
......(%).. ISAVIFISR 

       (3) 

Where; R.S.I. = Risk Significance Index; F.I. = Frequency Index; AV.S.I. = Average Severity 
Index (equation 2) 

3.4.2. Risk Significance Index of Change Categories 

The risk significance index for change categories (Av. R.S.I.) was calculated by calculating the 
average of the risk importance index (Av. R.S.I.) of factors within the category (See equation 4).  

n
ISR

ISRAv
n
İ 

...
.(%)... 1       (4) 

Where;  

AV.R.S.I. = Risk Significance Index of change category; R.S.I. = Risk significance index of the 
(i) th factor in change category; n = Number of factors in the change category. 

 

4. RESEARCH FINDINGS AND DISCUSSION  

The research findings were presented and discussed according to the types of organizations and 
regions. 

 

4.1. Top Risky Change Factors according to the Different Organizational  
       Characteristics  

Risk Significance Index (R.S.I.) of change factors according to organization types were presented 
in Table 4. According to the contractors, the top risky changes were comprised due to poor quality 
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of the contract drawings. This finding has indicated that the most frequent most severe changes 
according to contractors were originated due to errors and poor quality in project drawings.  The 
project owners have major responsibility for drawing documents since the preparation of project 
drawings is carried out by consultants under the owner’s responsibility in design-bid-build 
procured projects. In this context, contractors have made effort to state that there is a lack of 
responsibility for the project owners and consultants as project drawing documents are issued 
under the responsibility of the owners and consultants. 

On the other hand, “Low contract price due to competition” was specified as the most risky change 
factor according to consultants and owners which means, most frequent and severe factor on cost 
and time overruns. Consultants and owners interpreted that top risky changes occurred due to the 
low bid price associated with the contractor selection method. There are more chance to cost/time 
overruns when the bidding environment is highly competitive [11].  

It has been observed that the likelihood of a tendency of cost and time overruns increases when 
contractors have a strong desire to get awarded as a result of keeping their costs below other 
bidders.  

Adding or omitting of work items related to circumstances of the construction execution process 
and poor scope definition were ranked the second-highest risky change factor according to both 
organization characteristics. Adding or omitting items may be requested by any party due to many 
reasons. In fact, this can be a consequence of the side effects of many factors. Both quality of the 
design, as well as the comprehensiveness of other project documents as well as the level of 
organization and communication, may generate the consequence of adding extra work items. The 
contractor’s desired profitability can be a potential cause of changes in construction projects. 
Addition of work items could be used as a means of achieving extra income. In this respect, 
additional works could be interpreted as a common source for the contractors to be able to achieve 
desired profitability since contractors may in efforts to include additional works in order to achieve 
financial benefits [10]. This can be interpreted as the unethical behaviour of contractors to achieve 
the highest possible level of profit. Besides, poor scope definition is one of the major triggers that 
may cause additions of works during execution [39, 47]. The addition of extra works items could 
be reduced by detailed project designing and scope definition together with the preparation of 
comprehensive project documents. 

These findings were also pointed out that, consultants and owners have higher concerns about 
changes since risk index average was higher in consultants-owners than contractor (See table 4). 
The consultants have a great responsibility in case of any disruption caused by the changes and 
the disagreement between the parties. This finding could be interpreted that, consultants are 
experiencing great challenging in resolving problems regarding changes so that the project can 
progress smoothly.  On the other hand, project owners may incur additional costs due to the need 
for a financial source for the change. 

According to these findings, potential measures were suggested in accordance with the 
organizational characteristics in the following section that aim to prevent top risky change factors 
were suggested in accordance with the organizational characteristics in the following section. 
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Table 4 - Factors R.S.I. according to the organization types 

 

 
Causes of Change 

Contractor  Consultant -
Owner  

R.S.I.  Rank R.S.I. Rank 

Pl
an

ni
ng

 A
nd

 D
es

ig
n 

Errors/Inadequacies in Contract Drawings   48.6 1 37.2 3 

Inconsistencies between different Designs 34.7 3 34.7 4 

Errors and Inadequacy in Specification 31.7 6 28.3 13 

Conflict among contract documents 30.8 8 33.4 6 

Un-use of advanced design software 24.2 16 18.7 21 

Constructability Ignored  28.3 10 31.2 10 

Error in Cost Estimating and budgeting 26.1 13 22.7 17 

Unrealistic imposed contract duration 20.4 20 32.3 8 

Co
ns

tr
uc

tio
n-

Si
te

   

Inadequate site investigation in pre-construction 
30.2 9 31.6 9 

Uncertainties / problems of Subsurface 22.7 17 25.8 14 

Provision of additional shop drawings  31.0 7 29.7 12 

Errors in execution 16.4 24 25.2 15 

Material / Equipment / Manpower shortage  18.1 23 18.2 22 

Additions / Omissions of work items 41.7 2 38.5 2 

Pe
op

le
 

Lack of Experience of Project Participants 32.3 5 33.5 5 

Poor communication between Parties  28.0 12 33.3 7 

Owners Level of Construction Sophistication 24.2 15 22.5 18 

Ad
m

in
ist

ra
tiv

e 

Poor Contract Management 28.3 11 30.9 11 

Inappropriate choice of project delivery system  22.2 18 22.7 19 

Inappropriate choice of contract type   24.3 14 23.6 16 

Low Contract Price (Competitive Bidding) 34.3 4 43.6 1 

Ex
te

rn
al

  

Unforeseeable Natural Conditions  21.6 19 17.3 24 

Fluctuation in Tax / Interest Rate / Material and Labor 
Cost  19.1 22 17.5 23 

Change in government laws/ regulations 10.7 25 10.2 25 

Shortening / Compression in Project Schedule 20.3 21 22.3 20 

Average R.S.I. (%) 26.80 27.40 
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4.1.1. Contractors’ view on Change Causes  

Contractors stressed that the top risky changes are due to weaknesses and flaws in the project 
drawings. Contractors were in a struggle to express that they have no obligations and 
responsibilities regarding project designing since contractors are not involved in the design phase 
in design-bid-build procured projects [11, 56]. In this context, contractors conclude that other 
major organizations such as owners and consultants are in charge of design-related issues. At this 
point, contractors are in an effort to state that they have right to claim additional payment and time 
as a result of changes which, originated from design issues since they express themselves as a 
victim in this case. 

Globally standardized contract forms (i.e.: FIDIC) are used in construction projects [70].  
However, there is no standard form and content for the drawings in the global sense. At this point, 
the contract drawings should be prepared based on specific standards in terms of structure, 
requirement, scope, and format that can be validated globally. With this structure and philosophy, 
the suffering and weakness caused by the drawings could be minimized [15, 70]. Hereby, the 
drawing standard certification would be requested from the design firms. On the other hand, it 
would be beneficial to involve the contractors in the design process to take initiative for the design 
process in order to ensure the legalization of responsibilities all parties with respect to design 
documents. At this point, Design-Build procurement models could be effective to overcome this 
issue [12, 47]. The integration of similar obligations in the Design-Build procurement method into 
the contracts could be effective to minimize design-related issues. In addition, high quality, broad 
participatory and comprehensive design process could also contribute to reducing the change 
necessity in the project. 

In addition, factors’ risk significance index score was quite to be higher in contractors’ assessment 
compared to consultants-owners. These findings were interpreted that defects in the drawing may 
constitute a high risk for contractors than consultants and owners. 

 

4.1.2. Consultants and Owners View on Change Causes 

The top risky changes were originated due to the contractor’s low bid price according to the 
consultants and owners. This finding was indicated that the low bidding price could have serious 
intense that precipitating change cases in construction projects. 

Today, competitive and economic conditions are becoming more challenging. Generally, 
contractors may tend to offer a low bid price due to high competition to get awarded and to 
continue their activities [71]. 

Changes could be a major opportunity for contractors to be able to claim extra payments in order 
to reduce the distress of low bid prices [11]. The money and time claimed by the contractor for 
changes may be higher since competitive environment no longer present in the execution process.  
For this reason, contractors would tend to request changes in the purpose of increasing their 
earnings during the execution process [10,11]. Mohamad et al [50], emphasized that contractors 
may lead to design changes by offering to use available materials and alternative construction 
methods in the purpose of saving money and time. In this way, financial losses are tried to being 
reduced. Tan et al. [72] stated that contractors would tend to offer a lower bid price than those 
other competitors in a sacrifice of the profit margin and hence, financial damage may compensate 
by change orders during the execution process in order to claim extra financial resources from the 
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owner [73]. It is believed and experienced that “low contract price due to competition” is highly 
risky for contractors as well, due to the reality that every change order of the contractor may not 
be awarded by owners. This issue could be able to defuse with the determination of base price 
offer as the tender threshold value in the purpose of not accepting any bid below of base price [12, 
44].  The base price to be determined should also provide financial conditions to contractors to 
enable the project to be completed smoothly. In addition, it would be beneficial to evaluate bids 
by giving less weight to quantitative and more weight to qualitative criteria by applying qualitative 
based evaluation rather than quantitative-based for the contract awarding process. 

At this point, bidding is becoming an important process to prevent forthcoming problems. For this 
reason, high-quality consultancy services are needed to be able to carry out the tender process in 
the most accurate way and to award the most accurate contractor for execution. This finding could 
interpret that, construction projects are subject to low quality of consultancy services. It will be 
beneficial for project owners to carry out their projects by experienced consultancy firms. 

 

4.2. Top Risky Change Categories on the basis of Organizational Characteristics  

Risk Significance index (R.S.I.) of change categories were presented in Table 5. The highest risk 
significance index was resulted in “Planning and Design” according to the contractors. In general, 
the activities in the “Planning and Design” phases are more concerned to the owner’s obligations. 
Besides, this category has been resulted as one of the most risky category (second highest) by 
consultants and project owners. In this context, the greatest importance in project organizations 
should be given to the planning and design process. On the other hand, Consultant-Owner was 
emphasized that most risky change causes were originated due to administrative based issues 
which are more associated with the contract management and tendering process. The bottom line 
is that poor planning; design and administrative structure which are all regarding with pre-
construction process can trigger changes significantly and therefore have a major impact on the 
cost and time of the project. These findings have pointed out that, obligations of organizations in 
the design and tendering processes have constitutes the greatest risks on construction projects. In 
addition, the risk index levels in both organization characteristics were fairly close in all categories 
except "external". 

 

Table 5 - Risk Significance Index of Change Categories according to the organization types 

 Contractor Consultant-owner 

Change Category Av. R.S.I. Rank Av. R.S.I. Rank 

Planning and Design 30.6 1 29.81 2 

Construction and Site 26.7 4 28.17 4 

People 28.2 2 29.77 3 

Administrative 27.3 3 30.20 1 

External 17.9 5 16.83 5 

Average 26.10 26.95 
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4.3. Top Risky Change Factors according to the Different Countries and Regions  

The top risky change factors were examined according to the opinions of organizations located in 
different regions. In this context, the following results were categorized and discussed according 
to the regions of organizations.  

 

4.3.1. North Cyprus and Turkey  

R.S.I. of change causes according to the organizations in North Cyprus-Turkey was presented in 
table 6. “Low contract price due to competition” which associated with bidding evaluation and 
tendering process was identified as the most risky change factor according to the respondents in 
North Cyprus and Turkey. Generally, contractors in these regions are awarded based on prices. 
For this reason, quantification (price) based evaluation is mostly preferred rather than 
qualification, and therefore owners tend to award the lowest bidder contractors. In this context, 
contractors are in an effort to offer the lowest bid price in order to get awarded [71]. Construction 
projects face many difficulties due to the low bid price contracts, such as slow progress and quality 
degradations [9], hereby contractors may claim changes to compensate for financial loss due to 
low bid price [10,11]. Changes can be a potential opportunity for the contractor’s desired 
profitability. Additional works due to changes could be a common source for the contractors to 
increase earnings [10]. Thereby, contractors’ financial difficulties due to lower bid may be 
covered by additional payments due to changes.  

 

Table 6 - Factors Risk Significance Index (R.S.I.) according to the Region Types 

 
 

 North Cyprus and Turkey  

Causes of Change 
Contractor  Consultant -

Owner  
Total  

R.S.I.  Rank R.S.I. Rank R.S.I. Rank 

Pl
an

ni
ng

 A
nd

 D
es

ig
n 

Errors in Contract Drawings   49.9 1 37.8 3 43.1 2 

Inconsistencies between 
different Designs 36.3 5 29.2 11 32.2 6 

Errors and Inadequacy in 
Specification 32.2 7 29.2 12 30.5 10 

Conflict among contract 
documents 32.2 6 36.8 4 34.6 5 

Un-use of advanced design 
software 18.3 21 13.8 23 15.9 23 

Constructability Ignored  25.6 13 33.9 6 29.8 11 

Error in Cost Estimating and 
budgeting 26.1 12 22.2 19 23.9 17 

Unrealistic imposed contract 
duration 21.3 18 33.2 8 27.3 13 
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Table 6 - Factors Risk Significance Index (R.S.I.) according to the Region Types (continue) 

 

 

North Cyprus and Turkey 

Causes of Change Contractor  Consultant -
Owner  

Total  

R.S.I.  Rank R.S.I. Rank R.S.I. Rank 

Co
ns

tru
ct

io
n-

Si
te

 

Inadequate site investigation in 
pre-construction 31.6 10 32 10 31.8 9 

Uncertainties / problems of 
Subsurface 23.8 14 28.3 13 26.5 14 

Provision of additional shop 
drawings  32.1 8 25.6 16 28.5 12 

Errors in execution 14.2 24 22.4 18 18.7 19 

Material / Equipment / 
Manpower shortage  16.2 23 17.3 21 16.8 22 

Additions / Omissions of work  39.1 3 33.6 7 35.9 4 

Pe
op

le
 

Lack of Experience of Project 
Participants 38.3 2 39.1 2 40.7 3 

Poor communication between 
Parties  28.4 11 35.8 5 32.2 8 

Owners Level of Construction 
Sophistication 21.3 19 24.2 17 22.9 18 

A
dm

in
ist

ra
tiv

e 

Poor Contract Management 31.9 9 32.5 9 32.2 7 

Inappropriate choice of project 
delivery system  22.2 16 27.1 14 24.8 16 

Inappropriate choice of 
contract type   21.9 15 24.9 15 25.1 15 

Low Contract Price 
(Competitive Bidding) 36.9 4 48.9 1 44 1 

Ex
te

rn
al

  

Unforeseeable Natural 
Conditions  22.1 17 16.2 22 18.6 20 

Changes in Tax /Interest Rate / 
Material and Labor Cost  19 20 13.4 24 15.9 24 

Change in government laws/ 
regulations 10.7 25 11.2 25 11 25 

Shortening / Compression in 
Project Schedule 17.4 22 18.3 20 17.9 21 

Average R.S.I. (%) 26.76 27.48 27.2 
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Low prices can be more attractive to project owners in the short term. However, project owners 
may experience difficulties due to the tendency of contractors to increase incomes with additional 
works in the long term. At this point, potential forthcoming problems can be mitigated by 
choosing the most accurate contractor through a qualitative based evaluation method. In this 
regard, it is necessary to make legal arrangements to force on using a qualification based method 
in the tender process.  

 

4.3.2. Change Factors in the U.S.A. 

R.S.I. of change causes according to the respondents in the U.S.A. was presented in table 7. 
According to the participants in the USA, the riskiest changes are caused by “discrepancies 
between different designs”. In this context, this has been stated that the conflict between project 
designs is the most common cause of changes in construction projects in the USA. These kinds 
of problems are encountered more particularly in large-scale projects. Today, the scale and the 
scope of the projects are in a growing trend. Multi-functional buildings are being built with an 
increasing global competitive environment trend. The compatibility and integrity between 
different designs are being more difficult due to the increase in project complexity. Nowadays the 
quality and function of the contract drawings gradually become more important with the growing 
trend of complex designs. In this regard, the consistency of different designs becomes one of the 
most significant factors influencing changes due to the implementation of large-scale, 
multifunctional and complex projects in the global construction industry today. 

At this point, it is required to enhance and develop compatibility and integrity in a project to 
overcome conflicts between different designs. Different designs need to be combined in one 
holistic design to ensure integrity. In addition, it is necessary to create an environment in which 
different design units can work together. For this purpose, a holistic project design unit needs to 
be established in the design phase of the construction project. In this regard, different design units 
will better be managed through holistic project design unit.  It is possible to reduce such problems 

 

Table 7 - Factors R.S.I. according to the organization Types  

 U.S.A.  

Causes of Change 
Contractor Consultant-

Owner  
Total 

R.S.I.  Rank R.S.I. Rank R.S.I. Rank 

Pl
an

ni
ng

 A
nd

 D
es

ig
n 

Errors in Contract Drawings   43.3 1 30.2 7 35.2 3 

Inconsistencies between different 
Designs 36 3 48.5 1 43.5 1 

Errors and Inadequacy in 
Specification 30.9 5 23.6 16 26.7 11 

Conflict among contract documents 27.9 9 27.6 9 26.9 10 

Un-use of advanced design 
software 24.6 13 21.7 18 22.9 17 
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Table 7 - Factors R.S.I. according to the organization Types (continue) 

 

U.S.A.  

Causes of Change 
Contractor Consultant-

Owner  
Total 

R.S.I.  Rank R.S.I. Rank R.S.I. Rank 

Pl
an

ni
ng

 a
nd

 
De

sig
n

Constructability Ignored  27.1 11 30.2 6 28.9 7 

Error in Cost Estimating and 
budgeting 24 14 24.2 15 24.5 15 

Unrealistic imposed contract 
duration 18.8 21 26.7 10 23.6 16 

Co
ns

tr
uc

tio
n-

Si
te

   

Inadequate site investigation in pre-
construction 28.8 8 31.4 5 30.3 6 

Problems of Subsurface 21.6 17 20.1 20 20.7 19 

Provision of additional shop 
drawings  29.8 6 34.2 3 32.5 5 

Errors in execution 16.8 23 26.1 12 22.6 18 

Shortage in Materials/ Equipment / 
Manpower 16.7 24 16.8 22 17.1 23 

Additions / Omissions of work 40 2 44.1 2 42.4 2 

Pe
op

le
 

Lack of Experience of Project 
Participants 26.8 7 23.2 17 25.5 13 

Poor communication between 
Parties  25.8 12 26.6 11 28 8 

Owners Level of Construction 
Sophistication 22.9 16 18.6 21 20.3 20 

Ad
m

in
ist

ra
tiv

e 

Poor Contract Management 27.8 10 25.4 13 26.4 12 

Inappropriate choice of project 
delivery system  19.6 19 13.7 24 16.1 24 

Inappropriate choice of contract 
type   20.2 18 14.1 23 18.2 22 

Low Contract Price  31.2 4 32 4 33.4 4 

Ex
te

rn
al

  

Unforeseeable Natural Conditions  19.4 20 20.9 19 20.3 21 

Changes in Tax / Interest Rate / 
Material and Labor Cost  23.1 15 24.6 14 27.2 9 

Change in government laws/ 
regulations 9.9 25 10 25 10.1 25 

Shortening / Compression in Project 
Schedule 18.7 22 29.7 8 25.3 14 

Average R.S.I. (%) 25.27 25.77 25.9 
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with BIM technology [34]. Today, the use of BIM in the United States is widely applied to ensure 
the compatibility between different project disciplines for construction projects. [74]. Different 
designs can be integrated easily and effectively by BIM tools. In addition, BIM tool ensures to 
integrate managerial information to the project design, so BIM is a powerful and effective method 
to enhance integrity in different design disciplines to overcome such problems in the construction 
industry. In this regard, it is necessary to make legal arrangements to enforce the use of the BIM 
tool in construction projects. 

 

4.3.3. Contractor’s Perception according to the Different Regions  

Changes due to the weakness in drawings lead to the greatest risk according to the contractors in 
North Cyprus-Turkey and the U.S.A. In addition, these factors are constituted greater risk in 
Northern Cyprus and Turkey since the risk index score is much higher than in the U.S.A.  

On the other hand, lack of experience of organizations and people involved in construction 
projects lead to one of the most risky changes in construction projects according to the contactors 
located in North Cyprus and Turkey, however, this factor has been stated to constitute a lower risk 
according to the contractors located in the U.S.A. Besides, changes that originated due to 
additions/omissions of work items were constituted almost the same risk level for contractors 
located both in North Cyprus-Turkey and the U.S.A. 

 

4.3.4. Consultant’s and Owner’s Perception according to the Different Regions  

The low bid price was leaded to the most risky changes according to the consultants and owners 
in North Cyprus-Turkey while it was emphasized to be much less risky according to the 
consultants and owner’s in the U.S.A. 

On the other hand, changes originated due to the inconsistencies between different designs that 
have constitutes the greatest risk in the U.S.A., while this was emphasized as to be much less risky 
for consultants and owners located in North Cyprus and Turkey. 

 

4.4. Top Risky Change Categories on the basis of Regional Characteristics  

R.S.I. of change categories according to the organizations in North Cyprus-Turkey and the U.S.A. 
were presented in tables 8 and 9 respectively.  

 

4.4.1. Discussion  

Most risky changes were caused due to the “Human” related factors according to the respondents 
in North Cyprus and Turkey whereas; this category has been stated to constitute a relatively low 
risk in the U.S.A because of the low R.S.I. On the other hand, changes composed due to the 
“Planning and Design” issues have been observed to create the same risk level in both regions 
since the risk index level is the same (See in table 8 and 9). 

These findings show that the problem due to profile and performance of people involved in the 
project and project administrative status were indicated as source of very high risks in North 
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Cyprus and Turkey, while problems due to the design and construction execution phase has been 
observed as source of the greatest risky in the U.S.A. In this context, the main defects in North 
Cyprus and Turkey were mostly related to human and administrative defects, whereas it was 
observed that the main flaw in the US is mostly technical based.  

 

Table 8 - R.S.I. of Change Categories according to North Cyprus-Turkey 

 
North Cyprus and Turkey 

Contractor Consultant-
Owner Overall 

Factor Group Av. 
R.S.I. Rank Av. 

R.S.I. Rank Av. 
R.S.I. Rank 

Planning and 
Design 30.24 1 29.51 2 29.66 3 

Construction 
and Site 26.17 4 26.53 4 26.37 4 

People 29.33 2 33.03 3 31.33 1 
Administrative 28.23 3 33.35 1 31.23 2 
External 17.30 5 14.78 5 15.85 5 
Average 26.25 27.44 26.89 

 

Table 9 - R.S.I. of Categories according to the U.S.A 

 
U.S.A. 

Contractor Consultant-
Owner Total 

Factor Group Av. 
R.S.I. Rank Av. 

R.S.I. Rank Av. 
R.S.I. Rank 

Planning and 
Design 29.08 1 29.09 1 29.03 1 

Construction 
and Site 25.62 2 28.78 2 27.60 2 

People 25.17 3 22.80 3 24.27 3 
Administrative 24.70 4 21.30 4 23.20 4 
External 17.78 5 21.30 5 20.73 5 
Average 24.47 24.65 24.96 
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4.4.2. Discussion based on Contractors in Different Regions  

Most risky changes were composed due to issues in planning and design activities according to 
the contractors located in both regions. Contractors were also emphasized that changes originated 
due to the influence of the people involved in the project were constituted greater risk in North 
Cyprus-Turkey than the U.S.A.  

On the other hand, contractors in the U.S.A. have been observed to be less concerned with respect 
to change risks since risk index score is rather low compared to contractors in North Cyprus and 
Turkey in all categories. 

 

4.4.3. Discussion based on Consultant-Owner in Different Regions  

Changes due to the administrative defects were composed more risk in construction projects 
according to the consultants and owners located in North Cyprus and Turkey; however, this was 
stated to be as much less risk for consultants and owners in the USA since risk index score was 
fairly low in the U.S.A. 

On the other hand, changes due to planning and design flaws were constituted the same risk level 
for consultants and owners located in North Cyprus-Turkey and the U.S.A. In addition, changes 
due to administrative defects are constituted of greater risk according to contractors compared to 
the consultants and owners located in the U.S.A. 

It is known that such changes causing both cost and time overruns and this leads to serious 
disagreements and disputes among parties involved in construction projects. In this regard, 
organizations may show a stance towards their interests while stating the reason for changes. 
Organizations might be in an effort to be insistent that counter organizations be responsible for 
changes. Results obtained in the study confirm this idea. According to results, it was observed that 
contactors, consultants and project owners have basically headed to point out to those change 
factors where they subject to less responsibility. 

In general, most risky changes were emphasized to be composed due to design based issues 
according to the contractors however; most risky changes were resulted due to the low contact 
price according to the consultants and owners. In general, consultants and owners have major 
responsibility with respect to documents of drawing while; the bid price is more relevant to the 
responsibilities of the contractor’s organizations.  

On the other hand, it has been observed that the characteristics of the regions have a significant 
effect when interpreting the most risky change factors. The findings showed that the top risky 
change factor was identified as coherent in accordance with the regional characteristics. In North 
Cyprus and Turkey, “Low contract price” were designated as to be riskiest change factor, whereas 
“Inconsistency between different design” were identified in the U.S.A.  In general, organizations 
located in North Cyprus and Turkey are preferred to carry out the project by achieving the lowest 
cost rather than high quality. This is because; more importance is given to cost not a quality while 
selecting contractors in North Cyprus and Turkey. This finding could be interpreted that short-
term success is more attractive than long-term for organizations in North Cyprus and Turkey. On 
the other hand, the biggest difficulties encountered in the U.S.A. are related to inconsistency 
between different design disciplines. Today, the most common technical challenge in construction 
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projects is to be an incompatibility between project disciplines due to the need for large-scale, 
multi-functional and complex projects in the global construction sector. 

All sectors in North Cyprus are suffered from weaknesses in institutionalization and 
comprehensiveness. This is due to the lack of global integrity of sectors in North Cyprus as a result 
of the implementation of global isolation by the international community. The isolation of North 
Cyprus from a global trend could be attributed to this fact. Lack of integrated to global standards 
leads to differences in tender laws in Northern Cyprus. The way of projects are carried out is 
different in Northern Cyprus; this is because the administrative and technical obligations of the 
projects differ according to global standards. This creates differences in perception and qualities 
in North Cyprus organizations compared to international organizations. In this regard, great 
importance should be given to the concept of institutionalization and this structure needs to be 
developed and implemented throughout the whole project phases.  

 

5. CONCLUSION 

A lot of changes are experienced in construction projects carried out in North Cyprus and Turkey. 
The reason for so many changes in construction projects is often the lack of quality consultancy 
services. The quantity-based selection method is often applied in North Cyprus and Turkey and 
thus, poor quality of consultancy services are provided due to the fact that the technical consultants 
are selected based on bid price (Quantity based) rather than quality based. This fact is very 
effective in this regard since the quality of the project outcomes (from design to execution) is 
subject to the efforts of consultancy services. Nowadays, the U.S.A. as a developed country is in 
trend in choosing consultants by applying a quality-based selection method.  In this regard, project 
owners in North Cyprus and Turkey should assign the consultants by applying quality based 
evaluation rather than quantity. Project performances are affected dramatically as a consequence 
of project changes and claims and thus, any organization involved in the project may be 
condemned to pay the cost of changes. As general terms, the findings were pointed out that, the 
better preparation of project documents and comprehensive organization in terms of both 
technical and managerial aspects prior to construction execution may significantly help to reduce 
change necessity and will definitely more accomplished project will be terminated. The findings 
in this paper has only been proved according to the ideas of the construction organizations in 
North Cyprus, Turkey and the U.S.A. for lump sum contracted design bid build procured building 
projects because of the chosen region and project characteristics. Therefore, researchers are 
encouraged to examine the risk level of change causes and to examine the effectiveness of change 
mitigation measures with respect to different regional and project characteristics. 

 

Symbols 

AV. S.I. : Average of Cost and Time Overrun Index 

R.S.I. : Risk Significance Index 

AV. R.S.I. : Average Risk Significance Index 

C.I. : Cost Overrun Index 

F.I. : Frequency Index 
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I.I. : Importance Index 

T.I. : Time Overrun Index 

Wi : The weight assigned on Likert’s scale given to each factor 

Xi : Number of choice of the ith weight in the Likert’s scale for the change factor 
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