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ABSTRACT

The construction sector is vital to Palestinian economy, contributing significantly to its growth and
development. Its complex nature encompasses human, non-human, and other elements and often
necessitates change orders, which are inevitable, regardless of the project size, type, or characteristics.
Change orders lead to massive delays and cost overruns impacting project timeline and profitability. The
ccurrent study explores and ranks the causes and impacts of change orders in Palestinian construction
projects from contractors' and consultants' perspectives. The findings revealed that internal factors related
to the owner were the primary source of change orders. The major five causes were ranked based on the
Relative Importance Index as follows: ''use of duplicated documents from previous projects,’" '"change in
plan and scope by owner," 'owner's financial difficulties," ''poor site investigation before the design
stage,'"" and "errors and omissions in design." Similarly, the study presents the top five impacts of change
orders as follows: ''time overruns,' '""cost overruns,' '"rework and demolition," "delay in payment by the
owner," and 'disputes between contract parties."" This study holds particular importance for the
construction sector, offering valuable insights into managing the change orders to meet the projects
objectives in terms of schedule, budget, and quality.
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I.  INTRODUCTION

The construction industry has consistently been regarded as
a crucial sector in the economies of all nations due to its
extensive and strong connections with other sectors. Mainly,
owing to the complex nature of the construction process and
the multi-involved parties and stakeholders, such as clients,
users, designers, regulators, contractors, suppliers, and others,
the construction industry is considered highly complex [1]. The
construction sector is a backbone sector to the Palestinian
economy as it accounts for 4.7% of the GDP through its value-
added contribution [2]. As a result of time series data analysis,
the performance of the Palestinian construction sector is
affected by some independent variables, such as political
situation, investment, foreign aid, and other.

Project change is a common occurrence in the construction
industry and presents ongoing challenges for project parties.
These changes typically result in the issuance of change orders,
which play a significant role in construction due to their
substantial impact. Change orders are a primary cause of time
overruns and cost overruns, negatively affecting project
performance, profitability, safety, and potentially leading to

project failure [3]. Additionally, they frequently contribute to
disagreements between owners and contractors, often resulting
in disputes or claims [4]. While there are cases where project
change can be beneficial, hidden or poorly managed changes
often harm project stakeholders.

A change order in a construction project refers to the
addition or removal of work from the planned scope of the
contract, resulting in a change to the contract price or
completion date. It is an official document employed to amend
the agreed-upon contractual agreement and is subsequently
incorporated into the project documents [5]. Changes are
practically unavoidable throughout the execution of a project
because of the uniqueness of each endeavor and the constraints
of time, budget, and personnel allocated for the planning
process [6, 7]. Regardless of the size, type, or nature of the
project, change orders are a practical fact of the construction
industry, making the management and governance process
more challenging. According to [8], there is a scarcity of data
accessible for the examination of change orders, which also
exacerbates their management. The impact quantification of
change orders on project performance is difficult, partly due to
its cumulative effect when multiple changes occur
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simultaneously [9]. This study examines the factors leading to
change orders in construction projects in Palestine and the
effects of these change orders on project performance
indicators. The main goals of the study are the identification of
the change order causes from contractors' and consultants’
perspectives, their ranking based on their importance, the
determination of the primary change order initiators, such as
owners, contractors, and consultants, the investigation of the
relationship between project characteristics, construction firms,
and the implementation of change orders, highlighting the
impact of change orders on project delivery, and the suggestion
of remedies to change order management procedures to
mitigate their adverse impact during the execution phase. A
change order can be defined as an amendment to construction
contract documents that changes the scope of work which is
framed by the legal relationship between construction parties.
Many change orders modify the assigned work which, in turn,
usually increases the contract price or adjusts the amount of
time needed to complete the work, or both [10, 11]. The change
order could be implemented by the owner or requested by the
contractor and authorized by the owner or the owner’s
representative, and it must be in written form. It can also be
defined as the "written authorization provided to a contractor
that approves a change from the original plans, specifications,
or other contract documents, as well as a change in the cost"
[12]. They also need to fulfill the requirements for legitimate
formation (offer and acceptance). Change orders are frequently
encountered in the construction industry due to the dynamic
nature of complex long-term projects [13, 14]. Furthermore,
they make construction parties in projects dissatisfied, leading
to an increase in tension between them, and they have a ripple
effect on unrelated projects by mobilizing resources that are
already allocated elsewhere [15, 16].

Authors in [17] revealed that the change orders have a
severity index of 55% for the most common cause of claims,
while delay had an essential importance index of 52.5%.
According to [18], it is also difficult to manage change orders
in the construction process since they are an integral part of the
contract and must be systematically adhered to. Delivery
methods of construction projects also have a significant impact
on the change orders. Authors in [19] showed that the Design-
Build delivery method has a common change order related to
the owner-changed scope. On the other hand, the Design-Build-
Bid method encounters change orders caused by unforeseen,
and quantity change. Many studies indicate that change orders
add value to the construction projects. They are used to modify
contract drawings and specifications, contract unit price
adjustments, value engineering method proposals for cost
reduction  motivations, payment for settled claims,
administrative goals, such as creating additional work, and
payment adjustments [20].

A. Causes of Change Orders

Categorizing the causes based on the parties involved in the
project contract is considered an effective method to
understand who is responsible among parties and to address the
adaptation practices and avoid disputes and claims, which in
most cases lead to arbitration and litigation [21]. Projects in the
construction industry issue several change orders, mostly

because of inadequate tender contract documents, unclear client
needs stated in the contract, and design errors [13, 22]. Authors
in [23] found that during the implementation phase of the
construction project, 16 factors related to contractual change
orders were identified. From the contractors' perspective, it was
concluded that the primary causes of these change orders are
adverse weather conditions and unfavorable soil conditions.
Authors in [20] discovered that most change orders having
occurred in construction projects in the Gaza Strip were caused
by factors referred to the engineer. The shortage in construction
materials and spare parts for equipment maintenance as a result
of the closure and blockade, consultant-modified design,
consultants’ unfamiliarity with the local market, mistakes and
omissions in design, and inconsistency between contract
documents are considered the most critical causes of change
orders. Authors in [24] identified that changes in the scope of
work upon owner’s requests, mistakes in the design, conflicts
between contract documents, absence of coordination between
construction parties, preliminary design, and mistakes in the
estimation of either time or budget are significant causes
triggering change orders leading to an increase in project costs
in the Jordanian construction private sector.

Authors in [16] demonstrated that red flag causes of change
orders in the public construction projects in Saudi Arabia are
the owner having initiated scaling up of work effort, design
mistakes, lack of communication between key players, poor
quality of labors, and financial challenge owners facing.
Authors in [25] specified the causes of a change order in two
different stages, preconstruction and construction. The analysis
revealed that the most crucial factors during the preconstruction
phase causing change orders are the errors in specifications, the
design errors, and the unqualified construction teams appointed
by the owner. On the other hand, changes in the design by the
owners, late deviations in the scope, and delayed payment by
clients are identified as the most critical factors that lead to
change orders during the construction phase. Authors in [26]
illustrated that owners are responsible for construction change
orders in the U.S. followed by consultants and contractors. The
study revealed that design or scope modifications by the owner,
ambiguous site conditions, design mistakes and omissions,
poorly defined drawings, and adjustments of project timeframe
by the owner are the main sources of change orders. Moreover,
they examined many control measures and they identified that
the collaboration of all parties in the preconstruction phase for
the contract document in a way that all gray areas are clarified
and the use of technologies, such as the Building Information
Model (BIM), in all project stages are considered effective
practices. Authors in [4] indicated that the main causes of
change orders in Oman construction projects are the
specification modifications, the changes in design and
blueprints, and the time gap in the execution of a project.
Authors in [27] also studied the change orders in Oman
construction projects and they identified that the contractor was
the primary beneficiary of the change orders, followed by the
consultant and subsequently the client. Furthermore, alterations
in regulations are considered external and direct causes of the
change orders [28, 29].
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B. Impacts of the Change Orders

Change orders typically involve alterations to the original
project scope and they do not only lead to cost overruns and
schedule delays but they also affect the efficiency and
effectiveness of project execution [30]. However, cost and time
overruns, lower productivity, and disputes leading to arbitration
and litigation are considered the main impacts of change orders
[22]. Authors in [26] stated that change orders have a
significant influence on many aspects of construction projects
and are known to be the primary cause of litigation in the
construction industry. Authors in [31] conducted a field survey
In the Korean context and specified six construction conflicting
factors. Among these factors, a change order was found to be
the third-factor causing conflict in construction projects.
Authors in [32] used the Likert-Scale method and identified the
impacts of change orders in construction projects in Yemen,
which are the decline in productivity, time overruns, cost
overruns, conflict between owner and contractor, poor quality
of work, and late payments by owners. Authors in [27]
identified schedule delays as the most significant consequence
of change orders in construction projects in Oman.
Interestingly, authors in [33] found that disputes and claims
ranked slightly higher than cost overruns because of change
orders. Cost overruns, however, were still a significant concern
as changes in the scope of work often lead to increased costs
due to contractor markups. They suggested that a decline in
work quality is the least prominent effect of change orders as
the pressure to complete revised work within the adjusted
timeframe can incentivize both parties to prioritize speed over
quality. Authors in [34] mentioned that the overall average
increase in the total cost of construction projects in Saudi
Arabia owing to change orders was found to be 11.3%. Authors
in [35] revealed that the five most frequent impacts of change
orders on construction projects in Sulaimani Governate were
time overruns, exceeding budget, decrease in productivity,
disagreements among parties involved in the project, and late
payments. In addition, all examined projects experienced cost
and time overruns, with an average increase of 20% in project
cost and a staggering 65.4% extension in project timelines.
Authors in [36] concluded the effects of change orders in
educational projects on the contract price, schedule, owner
discontent, and rework and demolition. Terminations of
contracts also occurred in certain instances. Authors in [37]
found that the major impact of change orders in Lagos, Nigeria
are the cost overruns. Surprisingly, they were followed by the
delay in procurement as change orders emerged with associated
increased costs or time and needed time for approval by the
higher departments especially when covering the budget gap.

II. METHODOLOGY

The current study is based on a quantitative methodology,
which was chosen to specify the perspectives and assessments
of contractors and consultants regarding causes that contribute
to change orders and the impacts of these orders on
construction projects. The study aims to rank these factors
based on the Relative Importance Index (RII) method. Through
an extensive literature review, a total of 38 factors that serve as
causes, along with 10 impacts of change orders in the
construction phase were identified and tabulated into a

structured questionnaire format. The questionnaire draft was
organized to collect quantitative data into three main parts. The
first part was the general and demographic information about
the respondents’ profile. The second part tabulated the causes
of the change order and the participant was requested to state
the importance of these causes in the project by adopting a five-
point Likert scale. Factors deemed most crucial are categorized
as '"extremely significant," while those considered least
significant are classified as "very low significant," indicating
the existence of the factor as a cause. These causes are mainly
classified into two categories based on the influence of
construction parties. The external factors (A) that cannot be
controlled were framed, as shown in Table I. The internal
factors (B) fall into the control of key parties and were divided
into 3 subcategories according to the responsibility of each
party involved in the project; (B1) contractor-related causes,
(B2) owner-related causes, and (B3) consultant-related causes,
and are presented in Tables II, III, and IV, respectively.

TABLE 1. PHYSICAL CHARACTERISTICS OF THE OPC
Item of
External Causes of Change Orders
Causes
Al Political situations and their consequences
A2 Construction material shortage due to blockade and siege
A3 Variation of exchange rate
A4 Fluctuations in construction material price
A5 Unforeseen site conditions
A6 Change in government's regulations, laws, policies
A7 Inflation in the construction industry
A8 Disaster events like pandemics, earthquakes, floods, etc...
A9 Weather conditions
Al0 Unfamiliarity of donor instructions to use specific specs
All Environmental and social impacts
Al2 Lack of qualified labors
TABLE II. CONTRACTOR-RELATED CAUSES OF CHANGE
ORDER
Item of Contractor-related Causes of Change Order
Causes
BI-1 Poor experience of the contractor in importing material
Bl2 Lack of contractor's specialty and experienced management
team
B13 Misunderstanding of contract documents during the cost
estimation-bidding stage
Bl4 Lack of contractor involvement in the design and review of
contract documents
BILS Lack of contractor's knowledge about work scope and site
conditions
B1-6 Contractor's intended profitability
BI1-7 Poor financial capability of the contractor
B1-8 Safety non-compliance
TABLE III. OWNER-RELATED CAUSES OF CHANGE ORDER
Item of
Owner-related Causes of Change Order
Causes
B2-1 The timeline addressed by the owner
B2-2 Change in plan and scope by owner
B2-3 Owner's financial difficulties
B2-4 Change in specification of project and procedure by owner
B2-5 Inadequate experience of owner's staff
B2-6 The owner's failure to make a timely decision
B2-7 Owner-changed design
B2-8 Inadequate stakeholders engagement
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TABLEIV. CONSULTANT-RELATED CAUSES OF CHANGE
ORDER

Item of Consultant-related Causes of Change Order
Causes

B3-1 Change in design during the construction stage by consultant

B3-2 Errors and omissions in design

B3-3 The conflict between contract documents

B3-4 Lack of coordination among project parties

B35 Shortage of consultant's knowledge due to the omission in

terms of reference of project

B3-6 Project complexity

B3-7 Lack of details in drawings

B3-8 Poor site investigation before the design stage

B3-9 Using duplicated documents from previous projects
B3-10 Value engineering

The third and final part concludes the impacts (C) of change
orders on the performance of construction projects that
originated from the literature review, as shown in Table V.
Responses in this part are also provided using a 5-point Likert
Scale.

TABLE V. IMPACTS OF CHANGE ORDERS

Illtle:;coti Impacts of Change Orders

Cl Time overruns

Cc2 Cost overruns

C3 Disputes between contract parties

C4 Delay in payment by the owner

C5 Provide additional equipment & staff

C6 Degradation of quality standards

Cc7 Productivity degradation

C8 Rework and demolition

Cc9 Logistics delays long lead procurement

C10 Damage the company's reputation.

A. Pilot Study

The draft questionnaire was reviewed by 10 experts in the
construction management field with a minimum of 15 years of
experience before being distributed. They examined the
validity of the questionnaire and whether the survey is yielding
data that reflect the main objectives of the study. The experts
recommended that Environmental and Social Impact (ESI) be
included in external factors as many projects face suspension
due to ESI. Additionally, they recommended that the
questionnaire include the lack of skilled labor due to work
outside the country, the incoherent Palestinian labor market,
and the documentation misinterpretation during the bid stage.
They stated that the contractors will try to issue change orders
due to the price underestimation during the bid phase. The
experts addressed two causes of change orders originating from
the owner that create alternations to project scope; the owner’s
failure to take decisions on time, and the lack of involvement of
stakeholders in projects during the pre-construction phase.

B. Sampling Method and Circulation of Questionnaire

The target population in this research is all contractors who
are registered in Palestinian Contractor Unions (PCU) and
classified in the Ministry of Public Work and Housing
Database, and consultants registered with the Engineers’
Association- Jerusalem Branch. There are 540 contractors, and
380 consultants according to PCU and Engineers’ Association-

Jerusalem Branch, respectively. The sample of the study falls
within the category of probability sampling approaches. This
study used Kish's method for calculating the sample size based
on a 90% confidence level using (1):

n=—
- !
a+(%)
Authors in [20] described how to calculate the formula as
the sample size from a finite population (r) and an infinite
population (n') is given by S%V?, where S represents the
variance of the population elements, V is the standard error of
the sampling population, and (N) represents the total number of
populations. Typically, S is assumed to be 0.5 and V is assumed
to be 0.1 for a 90% confidence interval. Based on the results
from the previous equation, the minimum sample size required
is 49 questionnaires: 25 for contractors and 24 for consultants.
To ensure more precise results, 75 questionnaires were
distributed to potential respondents across all levels within the
construction industry. After collecting the responses from the
distributed questionnaires, a total of 70 responses were
received. Among the valid responses, 33 were from
contractors, resulting in a response rate of 90%, while 32 were
from consultants, with a response rate of 97.1%, as depicted in
Table VI.

ey

TABLE VL IMPACTS OF CHANGE ORDERS
Contractors Consultants Total

Minimum Sample Required 25 24 49

No. of Dlsﬁlt?uted 40 35 75
Questionnaires

No. of .Rece}ved 36 34 70
Questionnaires

Respondent Rate(%) 90% 97.1% 93.55%
No. of Invalid Quesstionnares 3 2 5
No. of Valid Quesstionnares 33 32 65

III. DATA ANALYSIS AND RESULTS

A. Demographic Profile of the Questionnaire Respondents

An overview of the demographic information gathered from
the 69 responses received from the selected sample and the
variety of gathered data is provided as follows:

1) The Years of Experience for Respondents

Figure 1 illustrates the significance of construction project
experience in demonstrating the relationship with the causes of
change orders. The data indicate that there are 7 contractors and
4 consultants with over 20 years of experience, while there are
5 respondents from each category with experience ranging
from 15-20 years. Furthermore, there are 8 contractors and 5
consultants with experience ranging from 10 to 15 years. The
largest portion of experience falls within the range of 5 to 10
years, with 11 contractors and 10 consultants. This can be
attributed to many construction management professionals
establishing their own businesses after the recession in the
Palestinian construction industry and subsequently to
decreasing the funding from donors. The results also reveal that
2 contractors and 8 consultants have less than 5 years of
experience.
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Fig. 1. Years of experience for respondents.

2) Average Cost of Executed Projects Annually

Figure 2 depicts the annual turnover of the respondents,
which demonstrates their financial capabilities and the
complexity of projects. The radar chart exhibits that the
contractor, represented by the blue line, undertook a greater
number of projects valued between 0.5to 1 M $ and 1 M$ to 5
M$ compared to those valued less than 0.5 M$ and more than 5
MS$. On the other hand, the consultant, represented by the
orange line, displayed a relatively normal distribution of
constructed projects with average values for both projects, as 7
participants reported, of less than 0.5 M$ and above 5 MS$,
whereas 10 individuals shared their experiences with projects
valued between 0.5 M$ and 1 M§$.

|Average Cost of Executed Projects Annually

—a— Contractor =@ Consultant

Less than 0.5 M $
14

PN

More than 5M $ <

1-5MS$

05-H)M$

Fig. 2. Average cost of executed projects annually.

B. Reliability Test

The reliability test was applied to measure the internal
consistency between each item in one group and the whole
group and between each group and the consistency of the
whole questionnaire [38]. The Cronbach's alpha coefficient (o)
was calculated for all groups and items and it equals 0.927,
which is more than the minimum acceptable value of 0.70.

C. Ranking the Causes and Impacts of Change Order, and the
Degree of Agreement

To assess the relative significance, rank and compare the
importance of various causes and impacts of change orders
based on participant responses, the RII method was utilized in
the current study. Authors in [20, 27] adopted the RII to rank

the causes and impacts of change orders from different
perspectives. The RII is an average of the values obtained and
in this research, it ranges from 1 (being the lowest) to 5 (being
the highest), with the score of a certain event being:

Score =22 %100 )
H XN

where w is the weight assigned to each cause by the
respondents, varying from 1 to 5, with 1 representing "Very
low importance” and 5 representing "Very strong importance,"
H is the highest weight, which equals 5 in this case, and N
represents the total number of respondents. The Standard
Deviation (SD) was computed for each cause of change orders,
as portrayed in Table VII, to assess the spread of relative
importance values around the average, illustrating the degree of
agreement between contractor and consultant points of view.
Table VII outlines the ten most critical causes of the change
order based on their RII. The findings indicated that the factors
contributing to change orders in the Palestinian context differ
from those identified in other studies, primarily due to
variations in the economy and distinct circumstances.
Additionally, the results underscore the significance of
conducting research periodically, as outcomes may vary over
time.

TABLE VIIL TEN MOST CRITICAL CAUSES OF CHANGE
ORDER BASED ON RII
Contractor | Consultant Overall

Item | Causes of Change

Code Orders Respondents | Respondents | Respondents | SD

RII | Rank RII [Rank| RII | Rank

Using duplicated
B3-9| documents from | 0.82 1 0.71 7
previous projects

07701 1 8.34

Change in plan and

B2-2 0.73 4 0.78 1 10755 2 2.95
scope by owner
Owner's financial
B2-3 difficulties 0.75 3 0.74 3 [0.741 3 0.56
Poor site
investigation
B3-8 before the design 0.79 2 0.68 13 10.740| 4 7.98
stage
32| Emosand - lao50 g g7 | 5 lo723) 5 |00

lomissions in design|

Poor financial
B1-7| capability of the | 0.69 12 0.74 2 [0.721 6 3.74
contractor

As | Unforeseensite |51 g | 75 | 5
conditions
The conflict
B3-3 | between contract | 0.73 4 0.68 11
documents
p3.7| Lack of detailsin | 75 171 069 | o
drawings
Owner-changed
design

0.714| 7 0.68

0.710| 8 3.68

0.708| 9 1.94

0.65| 16 0.73 4 10.698 10 |5.85

The RII method is utilized not only to rank causes, but also
to assess the individual impact of each cause as well as their
combined effect on initiating change orders. Consequently, a
comprehensive examination was conducted to compare the
outcomes (RII) of each specific group with the overall results
to determine the individuals who are more responsible for
initiating a change order. It was revealed that the owner-related
causes group ranked first with an RII of 0.70, followed by the
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consultant-related group (RII = 0.69) and contractor-related
group (RII = 0.64). Subsequently, the last and fourth-ranked
main group is external, which aligns with the results outlined in
[20, 26].

TABLE VIII. RANKING THE CAUSES OF CHANGE ORDER BY
GROUP BASED ON RIT
Ttem Groups of the Causes of| N of Cl:rll:rt:cl;o le)lnlsfl(;:a Overall Rank
the Change Order |Causes s nts RII
B2 Owner-related Change 3 0.68 071 070 1
Order Causes
Consultant-related
B3 Change Order Causes 10 0.71 0.68 0.69 2
Contractor-related
Bl Change Order Causes 8 0.60 0.67 0.64 3
External Causes 12 0.64 0.63 0.63 4
TABLE IX. RANKING OF THE IMPACTS OF CHANGE
ORDERS BASED ON RII
Contractor | Consultant Overall
Item|Impacts of Change| Respondents | Respondents | Respondents SD
Code Orders RI |Rank| RII |Rank| RI |Rank
Cl Time overruns 0.81 1 0.81 1 0.81 1 10.03
C2 Cost overruns 0.71 2 0.76 2 0.74 2 378
cg | Reworkand 063 | 3 | 073 | 4 | 068 | 3 |714
demolition
c4 | Delayinpayment | o5 | o | g4 | 3 | 065 | 4 |13
by the owner 9
3 | Disputesbetween | 0y | g0 | 5 | 06s8 | 5 533
contract parties
Logistics delays
C9 long-lead 0.56 5 0.68 6 0.62 6 |8.30
procurement
c7| Productvity 049 | 9 | 062 | 7 | 056 | 7 |9.04
degradation
¢ | Provideadditional | - 5 | 7 | g6 | 9 | 055 | 8 [7.30
equipment & staff
ce | Degradationof 1 0ty g | 7 | osas | o |103
quality standards 3
Damage to the
C10 company's 0.50 7 0.54 10 | 0.52 10 |2.44
reputation

D. Statestestical Hypotheses

Change order is commonly believed to have a detrimental
effect on project performance. Nevertheless, each project
operates within its distinct environment, and project
performance is highly influenced by this environment. Several
hypotheses were tested in this regard.

1) The Years of Experience for Construction Firms

The significance of the experience of construction firms and
the causes of change orders was evaluated using the One-Way
ANOVA method. It was identified that there is a significant
difference (sig<0.05, the null hypothesis is rejected) between
the expertise of construction firms and the following causes:
political situations and their consequences, unforeseen site
conditions, weather and seasonal conditions, lack of qualified
labor, errors and omissions, and poor site investigation in the
design stage. Construction companies with extensive
experience are likely to possess superior project management

practices, procedures for communication, and techniques for
assessing risks, enabling them to effectively reduce certain
causes of change orders, such as design mistakes and
incomplete designs [40]. Furthermore, these experienced firms
may have solid connections with clients, which leads to
improved interaction and comprehension of project needs and
may minimize client-initiated changes and delays between the
design and construction phases.

2) The Size of the Construction Firms

The second null hypothesis revealed that there is no
statistically significant difference between the size of
construction firms and the causes of change orders. The test
showed that all significance degrees for most main causes of
change orders were no more than 0.05, so the null hypothesis
was accepted. Hence, the small, medium, and large
construction firms agreed on the same perspective in terms of
the causes of change orders. Authors in [41] demonstrated that
many factors contribute to change orders in the construction
industry, regardless of the firm's size. These factors include
issues related to the owner, such as design and scope of work,
as well as external influences, like governmental funding and
social interference. Nevertheless, it is important to note that
there is a notable discrepancy between the scale of construction
corporations and a few factors that contribute to change orders,
such as the consultant's limited understanding of the Term of
Reference (ToR) for projects. This discrepancy arises due to
the fact that larger consultants possess a greater wealth of
expertise, enabling them to precisely formulate comprehensive
and well-structured ToRs.

IV. DISCUSSION

Upon examination of the outcomes, it was revealed that the
group of causes related to the owner held the highest position
with an RII of 0.70. The involvement of owners in the initial
stages of design is crucial. Owners must participate in the
design phase of the project to prevent any alterations to
specifications, requirements, and plans during the final stages
of design or project construction. The consultant-related causes
of change orders follow, being ranked in the second position,
with an RII of 0.69. The consultant's role during the
preconstruction phase is of utmost importance to mitigate
potential causes that could lead to change orders. This
underscores the necessity for design consultants to have
experienced staff members who can develop constructible
designs with minimal conflicts [42]. The group of contractor-
related causes is ranked in the third spot. There have been
instances where contractors have filed for bankruptcy during an
ongoing construction. Therefore, it is crucial to carefully select
contractors and their employees based on project-specific
requirements. The fourth and last category consisted of external
factors leading to change orders as these unexpected events
have the potential to significantly impact the project, requiring
modifications to the original plans. The most critical five
causes of change orders in the Palestinian construction
industry, according to contractor and consultant perceptions,
based on the RII are listed below:

e Using Duplicated Documents from Previous Projects
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The overall ranking exhibits that the primary cause for
change orders is the use of copied documents without
adjustments to address current conditions, with an RII of 0.77.
This issue stems from a lack of expertise within consultancy
firms and insufficient oversight from the owner or their
representative. Over the years of economic growth and
infrastructure development, consultants have predominantly
relied on these typical designs and tenders for various sectors,
such as schools, preschools, and water and wastewater
facilities. However, due to the diverse nature of the Palestinian
landscape, many projects have encountered difficulties and
changes, particularly in underground work such as excavation,
grabbing, and grading. These changes have had a significant
impact on both the cost and duration of the projects [35].

e Change in Plan and Scope by Owner

The second important cause is a shift in plans or scope
initiated by the owner with RII of 0.755. This can occur for
various reasons, such as the owner’s demand to add new
features, modify existing designs, or adapt to new needs.
Although these adjustments might improve the final project,
they can necessitate alterations to the original construction plan
and require additional work or materials outside the initial
agreement that demand the initiation of change orders [5, 24,
27].

e Owner's Financial Difficulties

The owner’s financial challenges hold the third position in
the causes of change orders, with an RII of 0.741. The
agreement among all parties, with an SD of 0.56, highlights the
significance of this factor as it directly impacts the project due
to the owner’s financial problems. Consequently, it may be
necessary to implement significant modifications to the project
to minimize costs and ensure its feasibility [16, 20, 35, 43].

e Poor Site Investigation Before the Design Stage

Poor site investigation, with an RII of 0.740, leading to
incorrect site input data during the design phase is identified as
the fourth most common cause. Discrepancies between the
actual physical conditions and the information provided in the
contract documentation, which was inaccurately prepared by
consultants, can significantly contribute to project delays. The
execution of large-scale construction projects like highways,
dams, and canals is influenced by various factors, such as soil
variations, the presence of rock formations, and other
circumstances, which can be further complicated by contractor
claims due to inaccuracies in the contract details [16, 24, 43].

e Errors and Omissions in Design

The occurrence of errors and omissions in design has been
ranked in the fifth place, with an RII of 0.723. Authors in [44]
highlighted that errors and omissions in design contribute
significantly to completion delays. A project with insufficiently
detailed design, inadequate coverage of all project aspects, or
errors in the planning process leads to change orders in
construction, impacting both work output and project schedule.
It is important to stress that errors in design can result in a
shortage or surplus in quantity, especially in the unit-price
contract. Apart from causing budget overruns, the provisions

of the contract, mainly those based on FIDIC, grant contractors
the right to claim a new unit price for the increased or
decreased quantity, and request additional time to complete the
work, resulting in the issuance of a change order [16].

The most notable five impacts of a change order for
construction projects are concluded as follows:

e Time Overrun

The study shows that the time overrun is the most important
impact of the change order, with an RII of 0.81. Authors in [45]
mentioned that modifications will necessitate a review of the
existing plans, incorporation of additional tasks, extended time
for decision-making, sourcing of materials, and other related
adjustments. In instances where certain elements are omitted,
no significant delays are foreseen; however, clients may opt to
utilize cost savings by introducing additional tasks,
consequently leading to project completion delays [5, 37, 46,
47, 48].

e (Cost Overrun

The second most significant impact of change orders, as
determined by construction parties, is the cost overrun, with an
RII of 0.74. There is a high level of agreement among these
parties, with an SD of 0.74 [4, 36, 49]. Authors in [1]
confirmed that change orders frequently increase final project
costs due to overhead expenses from delays, additional
contractor payments, rework, the costs of added supervision,
and the indirect costs encompassing the financial implications
arising from a decline in productivity at the workplace.

e Rework and Demolition

Authors in [25] stated that the modifications made after the
completion of the project may necessitate the demolition and
reconstruction of certain sections of the work. This phase is
regarded as the most unfavorable for making changes, as the
expenses incurred during this period are at their highest on the
project time curve. Authors in [14] studied the influence of
change orders on rework, uncovering a noteworthy correlation
characterized by a direct proportionality between the number of
change orders and the associated cost of rework. This result is
in line with [37, 47, 50].

e Delay in Payments by the Owner

The delayed payment by the owner is ranked in the fourth
place, with an RII of 0.65, as a prominent consequence of
change orders [26, 35]. Authors in [25] revealed that the delay
in payment can disrupt the project's financial flow, affecting the
contractor's cash flow and potentially causing financial strain.
Authors in [51] highlighted that in certain projects and
programs in Palestine that were funded by donors, the budged
was allocated without considering contingency, leading to
difficulties in securing funds to address the financial
implications of change orders and causing delayed payments.

e Disputes between contract parties

The fifth significant impact identified pertains to disputes
between contractual parties, with an RII of 0.648. Authors in
[27] explained that this effect is particularly noteworthy in
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developing nations, where many changes are inadequately
investigated, causing uncertainty and disturbances that give rise
to claims and disputes, especially when new materials or work
activities are introduced that were not initially outlined in the
contract. Failure to resolve these disputes amicably may lead to
arbitration or court, potentially suspending the entire project
due to legal proceedings [4, 48].

V. CONCLUSION AND RECOMMENDATIONS

The construction industry holds significant economic
importance in Palestine. The understanding of the causes of
change orders and their impact on project cost and schedule is
intricate, as they are influenced by a multitude of
interconnected factors. Through data analysis utilizing the
weighted mean of the Relative Importance Index (RII) for
factors within each group, it was determined that the group of
internal owner-related factors plays a crucial role in causing
change orders. This underscores the importance of establishing
a clearly defined scope of work at the outset to delineate project
deliverables and constraints, thereby aiding in managing
expectations and reducing the necessity for owner-initiated
changes. The research findings revealed that the five critical
causes of change orders are the "use of duplicated documents
from previous projects”, with an RII of 0.77, the "changes in
plans and scope by the owner", with an RII of 0.755, the
"financial challenges faced by the owner", with an RII of 0.741,
the "inadequate site investigation prior to the design phase",
with an RII of 0.74, and the "errors and omissions in design",
with an RII of 0.723. This underscores the critical role of the
preconstruction phase managed by only the consultant and the
owner in mitigating the occurrence of change orders. The study
also revealed that the top five critical impacts of the change
orders on the performance of construction projects are; "time
overruns", "cost overruns”, "rework and demolition", "delay in
payment by the owner", and "disputes between contract
parties". Cost and time are fundamental aspects of project
performance. Introducing modifications can interrupt the
existing construction flow, leading to schedule modifications
and possible delays in subsequent activities. This ripple effect
has the potential to postpone the project's finalization. The
financial consequences are closely linked to change orders,
which can either incur direct expenses for extra work or
overhead costs related to project extensions. The
recommendations derived from the research findings along
with the primary conclusion, which are further supported by the
insights gained from previous studies’ examination discussed
in the literature review, are as follows:

A. Recommendation to Owner

e Utilization of a three-dimensional model and BIM proves to
be highly beneficial. Implementing these tools would
enable owners to visualize their projects before the
commencement of construction, thereby minimizing the
changes initiated by the owner [52].

e Involvement of the owner in the recruitment of skilled
project management consultants and design/supervision
consultants. These consultants serve as the owner’s
representatives on the construction site, providing valuable
insights and observations.

The owner’s decision to proceed with the project within the
specified time frame and budget should be carefully
considered.

A Dispute Avoidance Adjudication Board (DAAB) should
be appointed at the outset of the projects as a neutral third-
party panel.

It is essential to maintain continuous communication
throughout all project phases. Regular meetings and open
information exchange allow for early identification and
collaborative resolution of any issues that might otherwise
necessitate change orders later.

. Recommendations for Consultants

All claims and notices submitted by contractors should be
evaluated and validated. Consultants are involved from the
beginning of a project and must have a thorough
understanding of the client’s requirements to ensure that the
project design aligns with the owner’s vision.

The employment of collaborative and design
communication tools, like BIM, enhances the cooperation
among all construction parties and pinpoints potential
design issues that may lead to change orders in the
construction phase.

Experienced designers should be employed to effectively
create a design with minimal conflicts and clashes.

The designers should be well informed about all the latest
specifications and standards set by the local government
authorities.

The consultant should establish periodic checkpoints and
deliverables to ensure alignment. These deliverables may
include Owner Project Requirements (OPR), Basis of
Design (BOD), Schematic Design, Design Development,
and Construction Documents.

. Recommendations for Contractors

Contractors must maintain a positive cash flow
incorporating a contingency fund throughout their projects
by securing solid financial planning that involves creating
realistic project budgets, maintaining accurate financial
records, and implementing cash flow management
strategies.

The use of lean construction methods for waste
minimization, the utilization of the latest techniques in
project management and communication, and fostering a
culture of quality workmanship are expected to minimize
rework and delays.

It is crucial for the contractor to carefully select
subcontractors and employees based on the specific project
requirements as any shortcomings in the performance of
subcontractors directly impact the contractor.

The contractor must have a comprehensive understanding
of all the contractual clauses and specific provisions to
execute the work effectively and prevent any discrepancies
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between the verbal instructions provided by the consultant
and the contractual obligations.

It is pivotal for contractors to conduct a thorough
investigation of the construction site prior to commencing
onsite construction to mitigate the potential risks associated
with unforeseen conditions.
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