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ABSTRACT

Full Name : [Mouath Masaud Alghamdi]

ThesisTitle  : [Causes Of Disputes and Resolution Systems in Government Building
Maintenance Projectsin Saudi Arabia)

Magjor Field : [Construction Engineering and M anagement]
Date of Degree : [May 2023]

Humans’ comfort and economic stability are directly tied to the conditions of their houses,
workplaces, hospitals, etc. which are attained through maintenance. Government building
owners satisfaction with building maintenance services is a worldwide concern. Saudi
Arabian government facilities continue relying exclusively on private contractors for
maintenance, which increases the probability of dispute occurrences. Most disputes that
arise during government maintenance projects end up negatively impacting everyone
involved.

The study's objectives are to pinpoint the leading causes of disputes, determine the dispute
resolution cost, duration, methods employed in the sector, and assess the effects of such
disputes on the contractors and maintenance projects. These objectives were achieved by a
variety of analysis techniques of information obtained from a designed questionnaire
survey and a case study approach in government building maintenance projects. The
leading disputes causes and high risks on cost, time and/or quality in government building
maintenance projects are the lack of original as-built drawings for government buildings,
poorly defined scope of work, owner’s constant interferences in contract execution,
owner’s delay in response/decision making, owner’s delay in payment, unskilled contract’s
manpower, contractor’s mistakes in devolving the bidding/estimation, contractor’s
unawareness of government rules and regulations, inaccurate BOQ in the lump-sum
contract and fluctuation of materials costs during project execution. The cost of mediation
for resolving disputes is less than SR100,000, the cost of litigation or court system ranges
from SR100,000 up to SR300,000 and the cost of arbitration falls within SR300,000 to less
than SR400,000. The most probable duration of mediation process for dispute resolution
islessthan 2 months, the probable duration of arbitration method is 2 to less than 6 months

and probable duration of litigation takes anywhere from 12 to less than 18 months.

X1V



Furthermore, mediation resolution method is used anywhere from 76%-100%, court
system is used anywhere from 50% - 75%, and arbitration method is used to settle
anywhere from 1% -25% for dispute resolution in government building maintenance
projects. Theincrement in project cost, reduction in productivity, loss of businessviability,
tension and dampness of team spirit, and profitability loss are the leading consequences of
government building maintenance project disputes.

In conclusion, the majority of disputes are caused by owners, project documents, and
contractors respectively. However, communication is the first step towards the resolution
of any dispute. Therefore, establishing a well communication strategy is critical in
minimizing disputes occurrences in maintenance projects. Each party has aresponsibility,

and only with their cooperation and commitment, a project may succeed.
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CHAPTER 1

INTODUCTION

1.1 General Overview

Humans’ comfort and economic stability are directly tied to the conditions of their houses,
workplaces, hospitals, etc. which are attained through maintenance. Building maintenance
isacombination of technical and administrative procedures, including supervisory actions,
conducted to keep or restore abuilding or other facility to acondition in which it continues
to serveits intended purpose and retain its economic worth (Allen, 1993).

Improper building maintenance is a universal problem that affects the long-term
performance of a building; it is currently acknowledged as an issue that is important to

consider (Arditi & Nawakorawit, 1999).
1.2 Problem Statement

The government building maintenance industry in Saudi Arabia has experienced a growth
rate increase by 17% from 2008 to 2014. Moreover, this growth is expected to rise from
75 billion riyals in 2014 to 370 billion riyals by 2030 (Alshehri, 2017).

The Saudi government depends heavily on contractors to maintain its various and sizable
buildings al over the kingdom. Saudi Arabian government facilities continue relying
exclusively on private contractors for maintenance, which increases the probability of
dispute occurrences.

Contacts are proneto conflict and disputes especially those which extend over long service

time due to uncertainty. This type of relationship has not been explored previously. The



literature is scarce in subjects related to the type of relationship between the different
parties to maintenance contractors. The literature is almost null of research on disputesin
maintenance projects. The maintenance industry is being neglected since practically al the
attention of researchersis being directed toward other industries (Al-Hammad et a ., 1996).
At first glanceit was believed that the maintenance industry isfree of significant problems.
However, visiting the Scientific Judicial Portal revealed sizable disputes in government
building maintenance projects.

Disputes arise during government building maintenance proj ects have adetrimental impact
on the project cost, duration and the interests of both owners and the contractors. Disputes
are inevitable; however, they can be avoided/reduced by investigating and studying their
root causes. The current situation raises the following questions:

— What are the leading causes of disputes in government building maintenance projects?
— What is the cost of resolving a dispute in a government maintenance project?

—How long doesit take to resolve adispute in agovernment maintenance project resolution
cost?

— What are the methods that are used to resolve a dispute in a government maintenance
project?

— What are the consequences of disputes on owners, contractors and building maintenance
projects?

This study, to the best knowledge of the author, is the first to study the dispute causes in
government building maintenance projects. The dispute causes of government building
mai ntenance projects have not been given sufficient attention which promoted this research

study.



1.3 Research Objective

This study aims to investigate disputes in government building maintenance projects in
Saudi Arabia. The specific goals of the study are:

— Identify the causes of disputesin government building maintenance projects.

— Determinethe cost, duration, and methods of solving disputesin the government building
mai ntenance projects.

— Define the effects of disputes on owners, contractors, and projects.

— Compare the results of three case studies from the Saudi Judicial Court system with the

collected data.
1.4 Significance of the Study

This study focuses on dispute causes of government building maintenance projects locally
where most of them are being undertaken by the private sector. This study to the best
knowledge of the author, is first of its kind. Therefore, this study provides the leading
disputes causes, their consequences and the common resolution methods used during a
dispute occurrence in maintenance projects. Moreover, this research would be asignificant
attempt toward avoiding/reducing occurrences of disputes between contractors and owners
and improving the early decision-making process in choice of resolution systems of the
government building maintenance contracts. This study will also close a gap in the book

of knowledge.
1.5 Scope and Limitation of the Research
This scope of this study is limited to the findings of government building maintenance

projectsin Saudi Arabiaaswell as ccontractors’ perceptions. Contractorswith first, second,

and third-degree classifications in building maintenance services and government



buildings from the Ministry of Municipality and Rural Affairsand housing (MOMRA) are
only considered in this study. This study is also limited to contractors located in Eastern

Province due to cost and time constrains.



CHAPTER 2

LITERATURE REVIEW

2.1 Background & definitions

Chartered Institute of Building, (CIOB) (1990) defined maintenance as work carried out to
preserve, restore, or enhance abuilding (Yasin et al., 2019). Similarly, the British Standard
Institute BS 3811, (1984) states that maintenance refersto the technical and administrative
activities that are carried out to maintain a facility operating effectively. Additionally,
maintenance is described as the work that includes maintaining or repairing a facility or
any other work that is performed to keep it operating at its optimal condition or to an
acceptable quality (Seeley, 1987). Even though these maintenance definitions have their

own unique twists, they are all essentially referring to the same overarching idea.
2.2 Building Maintenance

It is imperative that maintenance be performed as soon as the construction phase of a
building is finished since this step contributes significantly to extension of its useful life
and retain the building's economic worth (Gajzler, 2013). The appropriate maintenance of
a building is highly essential since it keeps the facility in top shape and ensures that the
users of the property receive the best possible service. It aso has the potential to affect the
building's functionality and safety. (Yasin et a., 2019). Furthermore, it is difficult to
replace or rebuild every building in an area. Hence, maintenanceisvery important to ensure
that the assets are maintained for their intended use (Kim Wing et a., 2016). It is possible

to reduce the amount of work necessary to maintain a building by taking advantage of a



variety of elements, including the consideration of maintenance procedures during design

and construction of abuilding (Seeley, 1987).

2.2.1 Typesof Maintenance

Although it isdesirable to construct buildingsthat are maintenance-free, that isimpossible.
Most of the materials that are utilized in the construction of buildings will, over time, get
damaged as a result of various circumstances and externa factors. However, if these
considerations are considered at the design phase, subsequent maintenance work can be cut
down significantly. (Seeley, 1987). Maintenance usualy is divided into two categories,
planned and unplanned maintenance (Figure 1). Within an organization, the practice of
proactively arranging and exercising control over the activities that are connected to a
particular equipment is referred to as planned maintenance. On the other hand, unplanned

maintenance refers to the action of performing maintenance without first devising a plan.

Maintenance

[ l 1

Planned Unplanned
Maintenance Maintenance
Preventive Corrective Emergency
Maintenance Maintenance Maintenance
Scheduled Condition-based
Maintenance Maintenance

Figure 1. Types of Maintenance
Source: (British Standard Ingtitute - BS 3811, 1984; Seeley, 1987)

Additionally, emergency maintenanceis performed as aresult of an unexpected failure and

is utilized to return the asset to itsinitial state of functionality. This type of maintenance
6



falls under the umbrella of unplanned maintenance. Planned maintenance may be broken
down into two subcategories: corrective maintenance, which is similar to emergency
maintenance, that is carried out on the asset in order to restore it to the condition of
functionality. Preventive maintenance on the other hand entails carrying out routine
maintenance to keep an asset or item in its origina state (Seeley, 1987).

Another terminology that is commonly used in the maintenance industry is deferred
maintenance. This type of maintenance is the consequence of maintenance that was either
not completed correctly or postponed to alater date. Deferred maintenance may be brought
on by severa circumstances, including a deficiency in financial, or a failure to recognize
and address the problems, or both of these things (Yasin et al., 2019).

This type of maintenance has received more attention because of the significance and
influenceit has on buildings. Unfortunately, deferred maintenance happens wherever there
isalack of efficient methods for managing building maintenance. It is not uncommon for
owners and contractors to get in disputes due to deferred maintenance. Both parties
contribute to the postponement of maintenance such as the delay of payment by owners or
the faillure of contractor to recognize the issue that need maintenance. Therefore,
Inadequate management can have a negative influence on the long-term condition and
worth of thefacility. (Nah et al., 2015). The mgjority of the causes of deferred maintenance
may be summed up as follows: alack of coordination between operational and strategic
planning, alack of resources, poor financial planning, and improperly applied techniques

of assessing needs. (Kaiser, 2004; Yasin et ., 2019).



2.2.2 Maintenance Contracts

Contracting out is atopic that is regularly brought up in conversations between legal and
accounting professionals because of the large range of applications that might benefit from
it and the diverse range of legal and financial considerations that are involved. Martin
(1997) describes the various kinds of maintenance contracts as falling into one of three
categories. First, the work package contract is the most fundamental kind of contract. This
kind of contract is often carried out by both the client and the contractor. This contract
details the schedul e of the maintenance activities as well as the appropriate times for those
activities to be carried out. In contracts of this kind, the payment for the contractor's
services is often determined by either a per-unit fee or a flat price. The client may be
required to postpone the activities of the scheduled maintenance plan in the event that the
contractor does not have adequate availability. In this scenario, the client has the financial
flexibility to search for the most cost-effective contractors without needing to maintain a
close working connection with the contractor. Because of the nature of this sort of contract,
it is necessary for the maintenance activities to be clearly spelled down and comprehended.
The client has full discretion over all aspects of the maintenance procedure.

Second, in contrast to a conventional contract, a performance contract assures the
availability of a certain set of services to the parties involved. Both the owner and the
contractor have distinct obligations regarding the maintenance and operation of the
technical system in thistype of contract. It is common practice for a contractor’s budget to
be regularly reviewed to reduce the likelihood of unanticipated situations leading to arise
in expenses. In most cases, this step requires a meeting to take place between the owner

and the contractor. A contractor is required to demonstrate that he can fulfill the terms of



the contract in addition to maintaining the performance standards that were previously
agreed upon. The contractor must often set up a variety of measurement equipment to get
an accurate picture of the system'savailability. Usually, costs are higher in the performance
contract, which are often associated with the maintenance of the system, as well as the
contractor's duty for the formulation and implementation of the maintenance plans and
procedures. The client and the contractor usually discuss the goals and performance
statements of the system they're working on. Usually, the client approves the maintenance
concept suggested by the contractor. However, establishing this type of contract usually
takes along time due to the level of effort involved.

The last type of contract is called afacilitator contract, and in thiskind of arrangement, the
client is primarily the end user. The contractor is accountable for the asset's maintenance
and management. The numerous managerial logics that are normally handled by the
contractor are largely responsible for the reduction in complexity brought on by this
contract. In most cases, getting the owner's permission to utilize the operating instructions
that the contractor provides is necessary before proceeding. Because of this, the client is
no longer liable for the way the system is used. The term lease contract is often used
interchangeably with facilitator contract. Because it eliminates the requirement of
developing along-term working relationship, this kind of contract is advantageous for the
owner as well as the contractor. In contrast to standard contracts, more risk is assumed by
the contractor in exchange for the opportunity to collaborate with the client. This
guarantees that both parties can trust one another and work together to make strategic
decisions on the business. Because of its adaptability, the facilitator contract has the

potential to be appealing to both parties.



2.2.3 Maintenance Strategies

A maintenance program is a strategy that is used to maintain the functionality and
appearance of buildings as well as meet the needs of the users and the challenges of the
organization. As the buildings and infrastructures age, regular maintenance or repairs are
required (Kim Wing et a., 2016). The maintenance strategy should align with the
organization's objectives and ensure that the resources are being used effectively. In
addition to this, it needs to achieve the service objectives as its primary priority.
(Velmurugan & Dhingra, 2015). Some of applicable maintenance strategies used in the
maintenance industry arerisk, procurement, financial management and technical strategies.
The risk management strategy is a step that an organization can take to identify the various
risks associated with its assets. It will then assist them in developing a prioritized
maintenance program. The financial management strategy is a step that can be taken to
determine the appropriate funding arrangement for the various maintenance activities. This
strategy should also inform clients of the decisionsregarding the use of external contractors
and in-house staff members. It should also reflect the government's policies regarding the
procurement procedures. The management strategy for maintenance will help determine
the various management arrangements for the various maintenance activities carried out
within an organization. Finally, the technical strategy for maintenance will help determine
the scope and schedule of the various maintenance activities that would be carried out on
the organization's assets. It will also help identify the appropriate strategies to be utilized

(Emovon et d., 2016).
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2.3 Conflict, Claim & Dispute Relationship

The maintenance industry regularly faces various problems. Although most of these
problems are manageabl e, disputes conversely are different dueto their complexity and the
various legal implicationsinvolved. Conflicts and disputes are used interchangeably in the
maintenance industry. Many professional s confuse the two termswhen it comesto working
in the maintenance industry (Acharya et al., 2006). There are some authors who do not
differentiate between the two termsto the point where they managed to combine both under
one category (Fenn et a., 1997). On the other hand, Jaffar et al., (2011) defines a conflict
as an interaction between two parties that is characterized by doubt or disagreement
regarding an idea or action. Wilmot & Hocker, (1998) considers conflicts as the struggle
between two parties that are committed to achieving incompatible goals. A conflict is
typically an argument about a project operation. It can be triggered by a disagreement
between two or more parties over their understanding of the situation (Vorster, 1993). All
those definitions are falling under the same argument category which can be triggered by
a disagreement between one or more parties in a maintenance project. However, Wani,
(2011) went beyond in defining conflict, which can refer to in various contexts, such as
fight, argue, combat, and war. Theseterms are equally evocated and can be used to describe
the term conflict. Understanding the various terms that are used to describe conflict
requires knowing which of them fits under the title of. Moreover, actions and arguments
that are both presented to a controversy are more likely to lead to a conflict. Despite the
possibility of preventing disputes from forming, the process of the resolution usually
involvesthe use of third parties (Equbal et a., 2017). Diekmann & Girard, (1995) supports

this by stating that a dispute is any contractual issue that must be resolved beyond the
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capability of the project management at site. Madhumitha et al., (2020) aso has an alike
definition of dispute which is a situation where two parties disagree on the terms of a
contractual right. The causes of the disagreement are usualy the actions of the parties at
the site.

On the other hand, a claim is a document that asserts aright to a certain type of remedy or
property. (Semple et a., 1994). Maintenance claims can be made in various projects for
extramoney or time. Also, they can be based on various contractual terms and procedures
such as a breach of contract. Claims on contracts are inevitable but oftentimes required in
order to resolve unforeseen changes that have occurred in the project. Despite the fact that
these claims can be resolved peacefully, it is nevertheless possible that it will lead to an
excessive accumulation of conflicts and disputes (Kumaraswamy, 1997). Figure 1
illustrates how disputes arise in the construction industry; dispute can be the result of a

conflict, claim or other sources (e.g., force majeure, Covid-19).

Conflict

External Factors

Resolution

Settlement

Dipsute

Figure 2. Conflict, Claim & Dispute Relationship

Source: (Adopted and modified from Dangrochiya et a., 2021; Kumaraswamy, 1997)
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A conflict can be resolved internally within the project team, or it can be claimed for.
Similarly, a claim can either be settled within or leads to the formation of a dispute.
Maintenance contracts can be challenging due to their complexity and often lengthy
duration. As a result, they can generate significant disagreements and financial disputes
during execution (Dangrochiya et a., 2021). The relationship is not simple when the
objective of the owner is to keep the project within its financial constraints while the
maintenance contractors are focused on executing the project with least possible costs in
order to make the most amount of the profit. On the other hand, each of theinvolved parties
are susceptible to unanticipated events, which may have an impact on the planning stages
of the project. This could lead to disputes and disagreements that would affect the project's
financial viability (Dangrochiya et a., 2021). Finaly, Cheung and Yiu (2006, pp.5)
elucidates the relationship between conflict and dispute in a way that is both
straightforward and profound, “conflict is in fact an underlying cause of dispute. In other
words, dispute is the manifestation of the underlying conflict.”.

2.4 Disputesin Building Maintenance I ndustry

Government entities and companiesin Saudi Arabiaare heavily dependent on maintenance
contractors to operate and maintain facilities in all different aspects. The government
building maintenance industry in Saudi Arabia has been growing rapidly which
experienced an increase of 17% from 2008 to 2014. This growth is expected to rise in cost
from 75 billion riyals in 2014 to 370 billion riyals by 2030 (Alshehri, 2017). The earliest
study found in the literature review concernsthe interface difficulties between owners and
maintenance contractors in Saudi Arabia by Al-Hammad, (1995) of thirty issues were

found facing the maintenance industry through a questionnaire survey. These issues were
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sorted into four primary categories, which were as follows: lack of competent supervision,
poor contract and specifications, financia difficulties, and laborers difficulties. The main
issues that the owner and maintenance contractors faced were lack of direct contractor
oversight, inaccurate specifications and standards, and owners meager maintenance
budgets.

Later on, a more comprehensive study was conducted by (Al-Hammad et al., 1996) that
involved interviewing authorities in charge of maintenance in both the public and private
sectors which identified twenty-four issues facing the building maintenance industry in
Saudi Arabia. The lack of unskilled laborersin the building maintenance industry in Saudi
Arabiais one of the primary factors that could have a negative impact on the life cycle of
the building, and it is considered economically inefficient by owners. This is one of the
main pointsthat could have a negative impact on the lifespan of the building. The majority
of Saudi Arabia's workforce is comprised of workers from other nations. Selection of the
wrong personnel will have a detrimental effect on both productivity and the quality of the
maintenance job.

Furthermore, vaguely defined scope of work or maintenance contracts can also result in
dispute occurrences during contract execution asmentioned by (Lai et a., 2004). Theterms
“Fair Wear and Tear” and Vandalism” found in building maintenance contracts can be
interrupted differently by the owners and contractors which usually leads to conflicts and
disputes. According to (Ogunmakinde et a., 2013) the use of foreign building materials,
lack of maintenance culture discipline, and knowledge, bad economy, corruption al

contributed to poor maintenance work that resulted in disputes.
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Table 1: Dispute Causes of Maintenance Industry

Reference Conflict & Dispute Sources
1. Lack of direct supervision by contractor
2. Lack of accuracy in specification and 16. Underestimation of leadership and
standards. supervision skills.
3. Owners' low budget for building 17. Lack of labor incentives.
maintenance. 18. Inappropriate schedule of
4. Contractors unawareness of owner payments.
complaints about his laborers’ abilities. 19. Loading unnecessary costs on
5. Unspecified labor skillsin contract. contractor.
6. Lack of training program for 20. Insufficient laborer loyalty.
maintenance team. 21. Performance of external work by
7. Inaccurate estimation of maintenance laborersto increase their income.
costs by contractors. 22. Insufficient laborer food support
8. Lack of cost indexes used by owners by contractor.
for cost estimation. 23. Contractor’s overestimate laborers'

(Al-Hammad 9. Inappropriate selectiqn of laborers by capabilities. _

1995) " | contractors (cheap, unskilled). 24. Lack of penalty clausein contract.
10. Insufficient communication between 25. Long distance from worksite to
contractors and supervisors due to poor laborers accommodation.
report-writing skills. 26. Sudden decision by laborersto
11. Lack of proper information between leave or strike.
the owner’s maintenance department and ~ 27. Contractors' lack of knowledge of
financial department. local climatic and environmental

12. Lack of direct supervision by owner. factors.
13. Slowness of contractor’s performance  28. Inflexibility of

and owner approval on Contractors/Owners

work. in arranging labor assignment

14. Familiarity of maintenanceteam with ~ from one site to another.

modern technology. 29. Adaptation of old technology and
15. Lack of communication between systems by old personnel.
contractor/owner and maintenance 30. Laborers illiteracy.

laborers (language barrier).

(Al-Hammad et

1. Budget and financial problems.

2. Not counting for maintenance during
design

3. Unavailability of spare parts.

4. Unavailability of local manpower.

5. Lack of proper tools.

6. Shortage of contract period.

13. As-built documents.

14. Lack of specialized contractors.
15. Lack of uniform specifications.
16. Misuse of facilities.

17. Method of classification.

18. Spare parts become obsolete.
19. Lack of co-ordination

al., 199) ; Eggli rgfagagnegqatr'nanu als 20. Not using LCC method
9. Poor quality control. g;USUSZLaf!g:vefn cterials
10. Usage of sub-standard materials. ' SaE £ unif
11 Lack of feedback data. 23. Lac_ of uniform corgracts ib
12. Lack of ingtitutions and training Zﬁ'bll\i/lca' ntenance not understood by
facilities. public.
(ngogt;j "’ Vague contract terms: “Fair Wear and Tear” and “Vandalism”
1. Lack of funds. 6. Quality of building materials.
(Ogunmakinde 2. Lack of maintenance culture. 7. Lack of skilled maintenance.
e'? al., 2013) 3. Indiscipline/lgnorance. 8. Personnel.
" 4. Bad Economy. 9. Remoteness of the building.

5. Death of owner of building.
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These papers concern mainly the problems facing the building maintenance industry itself,
overlooking parties involved and the root causes behind them, and the effects on owners
and contractors. Those points can also be taken into account when considering different
causes of disputes regarding government building maintenance projects. However, due to
the noticed shortage on research and publications that focus on the dispute causes in
building maintenance, the studiesfrom the next closest industry, which is construction, will

be also reviewed in order to put together afull picture of the dispute causes.
2.5 Disputesin Construction Industry

Construction is the industry that is most closely related to maintenance, and it is possible
to look into the construction sector for further dispute causesin order to develop acomplete
knowledge of this subject. Waldrom (2006) conducted a study that revealed only fifty-six
percent of projects are completed on time, and over forty-four percent of them run late due
to a conflict/dispute among other factors. The increasing diversity of participants in the
construction industry has raised the number of conflicts and disputes (Kumaraswamy &
Y ogeswaran, 1998). Harmon (2003) also supports the idea that complexity and diversity
of the construction industry can create various types of conflicts. One of these is the
destructive conflict, which usually stems from the limited resources available to complete
a project. Human interactions during the design, planning, and construction phases often
lead to conflicts. Nagamani et al. (2021) suggests that these conflicts arise due to the multi-
disciplinary nature of the projects and the varying interests of the participants. Despite the
existence of clever contract drafting, it is still not possible to completely eradicate disputes
(Chern, 2020). As demonstrated in the below section, it is useful to start by categorizing

the causes of the dispute initialy into different groups from the literature review in order
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to completely analyze each dispute cause that is related with its group and also compare

the results and influences of the groups later on.
2.5.1 Dispute Categories

Because the partiesinvolved often have quite different points of view, the building industry
and maintenance projects are typicaly bound to be fraught with arguments and
disagreements. Every side approach challenges and potential answers from a somewhat
different perspective. Disputes can arise when owners and contractors have differing
perspectives, which can sometimes lead to confrontation between the two parties. In most
cases, the connection that exists between aclient and acontractor in the context of aproject
is intricate and interwoven. Furthermore, it is important to categorize the causes of the
disputes, as this demonstrates what the causes of the disputes are related to, as well as the
influence that each group has in comparison to the others (Table 2).

Table 2. Category Types of Dispute Causes

No. Reference Types of Conflict & Dispute Causes
1 (Tanriverdi eta., | 1. Process.
2021) 2. Project. 3. People
5. Human behavior
1. Owner related. Eael Etiidéncid / economical
2 | (Madhumithaeta., | 2. Contract related. rél ated
2020) 3. Design related. 7 Extérn al factors
4. Contractor related. : . "
8. Materid, labor and
equipment related.
3 (El-Sayegh et dl., ; %&;dg;jed 4. Contractual.
2020) 3. Contractor related. 5. Other
3. factors after the award
4 , 1. factors before the award of tenders.
(Alsuliman, 2019) 2. factors during the award of tenders. of tenders,
4. general factors.
1. Project owners’ withholding
payment - .
5 (Trangkanont, and defective construction documents. 3. Contradors inefficient
2018) project management

2. Contractors’ inadequate and
incompetent project staff and workers.
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No. Reference Types of Conflict & Dispute Causes
1. Owner related. 5. Human behavior
6 (Cakmak & 2. Contract related. related.
Cakmak, 2014) 3. Design related. 6. Project related.
4. Contractor related. 7. Externd factors.
7 (Jelodar et dl., 1. Project and Uncertainties. 3. People and Behavior
2012) 2. Contract and Processes issues.
1. Caused by owner. 3. Caused by both parties.
8 | (Chengetal., 2009) 2. Caused by general contractors. 4. Caused by acts of God.
1. Owner evoked conflicts. 4. Th.' rd Party evoked
9 (Acharyaetal., . conflicts.
2. Consultant evoked conflicts. : -
2006) . 5. Other project specific
3. Contractor evoked conflicts. :
matter evoked conflict.
10 (Cheung & Yiu, | 1. Non-performance. .
2006) 2. Payment. 3. Time
11 (Sykes, 1996) 1. Construction contracts. 2. Unpredictable events
(J. E. Diekmann et | 1. People.
12 al., 1994) > Process. 3. Product.
. 1. Technical related .
13 (Totterdill, 1991) 2. Legal related 3. Managerial related

2.5.2 Disputesin International Construction Industry

A dispute is usually not uncommon between two or more parties in either maintenance or
construction projects. Conflicts areinevitable in any project due to the varying perceptions
of various parties and if not handled the proper way, they escalate to disputes (Cakmak &
Cakmak, 2014). A study made by Semple et al. (1994) on causes of delays, cost overruns,
and claims on 20 various projects in Western Canada indicated that the cost of these
projectswill be absorbed by one or more of the partiesinvolved. The study also investigates
the contractual clauses and procedures related to these issues. This studies also indicates
that many of the critical elements of a construction contract are related to disputes, delays,
changes, and site condition (Semple et a., 1994). On a bigger scae, a study by
Kumaraswamy, (1997) was done on sixty-one projects sites and the data was collected
from 46 responses based in Hong Kong to investigate the various needs related to
construction claims and to identify the root causes of these significant claims. The claims
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are analyzed through a classification system and an estimate of their relative significance.
The top three root causes in this study were variation orders, late site possession and work
disruption by employer/Engineer. Those same root causes later analyzed and used by Y ates
(1998) to form a perspective of the increasing number of conflicts and disputes in the
procurement of new building projects and how they become a major concern for the
construction industries in various countries.

Mitropoulos & Howell, (2001) analyzed twenty-four construction disputes that contribute
to the development of process model to explain how disputes are formed. The study
indicates some factors that will assist in the reduction of dispute humbers as well as
minimize the severity of claimsin construction sites. Those factors are problems related to
contract, uncertainty, human behavior, and dispute resolution methods. Similarly, asurvey
by Brooker (2002) was made of construction lawyers reveaded that they experienced
varying levels of success and failure when they tried to resolve disputesthrough Alternative
Disputes Resolution (ADR). The study concluded with four factors that had the highest
involvement of the failure or rgjection of the mediation: payment, delay, defect/quality,
professional negligence.

A six hundred and sixty-six cases of construction lawsuits involving the U.S. Naval
Facilities Engineering Command (NAVFAC) over a period of twenty-one years were
identified by (Kilian, 2003). Thirty different cases were randomly selected and analyzed to
identify various primary causes of the disputes. The study found twenty-six percent of
litigation causes is interpretation of contracts, delays about twelve percent, and eleven
percent are caused by disputes. On the other side of the world, a questionnaire survey was

conducted by Acharya et a., (2006) based in South Korea to provide alist of conflicting
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factors to prevent future projects from facing unfavorable effects. One twenty-four
responses were received from professional practitioners in the construction industry.
Based on importance weighting, twenty four percent is related to site condition issues,
twenty tow percent is related to interruption, and twenty-one percent is related to change
order. Shockingly, the study also revealed that the owner and consultant are prime parties
for conflictsin the construction site. The higher percentage of conflict and disputes causes
goes for contract interpretation, which also can be supported a study in Australia by
Waldrom (2006) report that revealed variations, and interpretation of the scope of works
are the main issues that affect overal life cycle the project.

Yiu & Cheung (2007) used a catastrophe-theory-based system to study how the behaviour
change among level of construction conflict, amount of behavioura flexibility, and the
level of tension. Those perimeters are implemented from an older study they did in 2006.
They examined the moderated multiple regression on the system. The results of the study
revealed that there is aradical correlation between the amount of behavioural flexibility
and the level of tension. As aresult, even with alimited set of options, a person may find
it hard to overcome certain conflicts. Another technique was developed by Cheng et al.
(2009) using a fuzzy-set theory framework in combination with the case-based reasoning
model to make atool that can help people with construction disputes. Thistechnique allows
usersto mine past cases and analyze them efficiently and improve their skillswhen dealing
with construction disputes. Thirty-nine causes of disputes were acquired from literature
(seetable 3) grouped under four categories: caused by owner, caused by general contractor,

related to both parties and act of God.
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Having the proper management techniquesin place can help prevent conflictsfrom turning
into disputes. A study was made by Elmabrok et a. (2016) to Identify the most likely causes
of conflicts during a project. This paper presents an analysis of the factors that led to
conflicts during the construction of projects in Serbia and Libya. The data was obtained
from a survey of two hundred and eighteen and interviews of forty-two participants. The
top three ranked areas of conflict were payment delay, variation orders, and evaluation
differences in respectively. An Important study two year later by Trangkanont (2018) to
identify causes behind construction disputes that affected project costs. It was carried out
using qualitative and quantitative methods. The three most critical factors that affected the
project's success. These factors were identified as: inadequate project staff and workers,
payment delay by owner and insufficient documents, and inefficient project management.
Theissue of payment delay by owner and insufficient documents was identified asthe most
critical factor that affected the project's cost which supports the finding of the pervious
study made by Elmabrok et al, (2016) that payment delay by owners ranked the top cause
in three different countries (Libya, Serbia, Thailand).

Due to the varying capabilities and expertise of various individuals involved in a project,
conflicts and disputes are bound to happen. Doing so can help prevent them from becoming
a major factor that could delay the project's completion. Madhumitha et al. (2020)
identified thirty-eight causes of conflict and disputes under eight categories (Table 2, Table
3). The analysis showsthe top three factorsin causes of disputeswere work progress delay
caused by contractor, accidents related disputes, and mismanagement of funds by
contractor respectively. The most recent study was conducted using SPSS software

(Nagamani et a., 2021). There were four stages in this study, data collection from
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respondents, data analysis (mean & relativeimportance index), partial correlation analysis,
further analysis (linear regression) respectively. The top three critical factors that could
cause disputes identified in the study were poor labor management, failure of client to
respond to issues in time, and poor planning.

Different authors had identified the source of disputes and used different analysis
techniques to determine the most important factors that would lead to disputes. Those
factors have been summarized and organized in Table 3. Historical preference has been
taken into consideration in the design of the table.

The takeaway from this is that there are many factors that can lead to disputes, and it is
noticeable that the number of factors is growing as the literature review move to more
recent studies; this could be due to the fact that more studies have been focusing on the

issue recently, the fact that projects are getting more complex, or acombination of both of

these factors.
Table 3. Dispute Causes of Construction Industry in Other Countries
Source: (Cheung & Yiu, 2006; Mitkus & Mitkus, 2014)
Reference Conflict & Dispute Sources
1. Poor planning prior to work being 12. There is any changes in working
contracted for execution. drawings during execution.
2. Lack of regulatory clearances. 13. Ineffective site supervision by
3. Inadequate specificationsin contracts. contractor.
4. Inadequacy of design as obtained from  14. Increase of materia prices caused
consultant. disputes between contractor and client.
5. Improper contract formulation by the 15. Poor cash flow affects work
client. leading to disputes between client and
(Nagamani et | 6. Delayed procurement of materials. contractor.
a., 2021) 7. Improper sequencing of work during 16. Review whether poor application

master scheduling.

8. Resource planning been done as per
work schedule projected.

9. non-availability of qualified and
experienced engineers.

10. Poor quality checksin various stages

of the project by the contractor and client.

11. Poor quality of raw materials.

of health, safety factors by contractor.
17. Poor labor management and poor
labor quality led to delays or affected
work progress.

18. Late completion of work has been
a contributory factor.

19. Failure of client to respond to
issuesin time.
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Reference

Conflict & Dispute Sources

20. Lack in formal communication
between client and contractors causing
poor record keeping.

(Madhumitha et
al., 2020)

1. Variationsinitiated by the owner.

2. Accelerating the work for quick
completion.

3. Delay in payment for cumulative
works.

4. Scope change made by the owner

5. Late giving of possession

6. Ambiguitiesin contract documents.

7. Improper risk allocation in contract.

8. Delay in approval of the contract.

9. Mistakesin contract document

10. Disputes caused due to design errors
11. Incompl ete specifications in design.
12. Poor quality of design.

13. Technical inadequacy of the
contractor.

14. Failure to plan and execute the change
of work.

15. Delay in work progress by the
contractor

16. Poor site management

17. Mistakes during construction stage
18. Lack of understanding and agreement
in contract document.

19. Misunderstanding between the parties
20. Lack of team spirit.

21. Lack of communication among
team members.

22. Failure to respond on time

23. Slow decision making

24. Changes to payment date.

25. Under estimation of the project.
26. Mismanagement of funds by
contractor.

27. Additional costsincurred because
of rapidly increased prices.

28. Disputes due to uncertain
accidents.

29. Delay due to rework.

30. Unforeseen ground condition of
the project.

31. Poor record maintenance.

32. Unredlistic expectation by the
contractor.

33. Extended work weeks.

34. Poor quality of materials.

35. Shortage of materialsin market.
36. Shortage of labor supply

37. Equipment unavailability and
failure

38. Price fluctuation of construction
material.

1. Owners’ payment delay.

2. Owners’ change order with no
compensation.

3. Owners’ default on payment.

4. Project time delay and cost overrun due
to defective drawing.

10. Contractors’ lack of quality
supervision.

11. Construction materials against
specification.

12. Project time delay dueto delay in
work progress.

13. Disparity of contractual

(Trangkanont, | 5. Inappropriate construction methods interpretation.
2018) affecting nearby buildings. 14. Substandard quality performance
6. Contractors’ lack of project staff and resulting in reworking.
workers. 15. Delay in construction materials
7. Time extension due to weather. and equipment delivery.
8 Disparity of quality acceptance. 16. Contractors’ lack of progress
9. Ineffective communication resultingin ~ report.
misunderstanding. 17. Project time delay dueto MEP
works.
L Deﬂlgn errors-.f. . 6. Differencesin evaluation.
(Elmabrok et g BZIC ezrir?pem rlnceit;gns. 7. Differi ng site condi_tions
al., 2016) 4' Laciyof coiﬁsr/nunica.tion 8. Project do_cumentatlon.
5. Excessive contract variations. 9. Cultural differences,
1. Unclear tender documentation 21. Unclear contract content
(Chengetad., | 2.Unclear blueprints 22. Unsuitableillustration
2009) 3. Tender qualification 23. Down tick tender

4. Tender decision process

24. Collusive tender
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Reference

Conflict & Dispute Sources

5. Land not available on schedule
6. Inspection delayed

7. Co-operation delayed

8. Pipeline re-located

9. Contract terminated unilaterally
10. Site ambit changed

11. Content changed

12. Advance use

13. Payment disputes

14. Payment delayed

15. Doubts about related laws

16. Contract time disputes

17. Construction acceleration

18. Quiality identification

19. Inspection disputes

20. Unreasonable limitations

25. Delayed contract time

26. Tender decision process

27. Related laws

28. Default on contract

28. Payment disputes

29. Contract time delayed

30. Compensation responsibility
31. Unclear tender documentation
32. Tender decision process

33. Quality identification

34. Related laws

35. Severe weather

36. Unanticipated site condition
37. Unanticipated human factors
38. Rising cost index

39. Policy changed

1. Adversarial attitudes.

(Yiu & Cheung, X 4. Degree of uncertainty.
2007) 2. Mistrust [evel. 5. Work Overloads
3. Inconsistent demands
(Cheung & Yiu, L. Task mterdgpendency. 4. Tensions
2006) 2. Differentiations. 5.Personality traits.
3. Communication obstacles. ) y '
1. Avqlab|l|ty of subcontractors, labor, or 3. Unexpected risks materialized.
(Waldrom, materials. T . i
PP 4. Variations to, and interpretation of,
2006) 2. Poor management and inefficiency by
S the scope of works.
constructors and principals.
L Confus_| ng requirements of owner. 30. Labor disputes/union strikes.
2. Excessive change orders.
31. Adverse wesather/acts of God.
3. Supremacy of owner/consultant. .
: L 32. Market Inflation.
4. Project scope definition not clear. -
: 33. Public disorder.
5. Site access delays. )
; Lo 34. Third party delays.
6. Lack of spacein construction site. _
. U 35. Change order negotiation.
7. Financial failure of owner. 36. Issue of security of construction
8. Unbalanced risks. sité y
9. Owner furnished material. : -
. S 37. Lack of communication.
10. Delay in decision by owner. .
o 38. Accident/safety.
11. Late handover of construction site. 39, Labor. equioment. material
12. Owner-furnished equipment. shbrtage » equip '
13. Delay In running bill payment. 40. Interpretation of escalation/de-
(Acharyaet d., | 14. Defective design. escalation
2006) 15. Errors and omissionsin design. )

16. Excessive extrawork.

17. Differing site condition.

18. Excessive quantity variations.
19. Specification related.

20. Financia failure of contractor.
21. Slow work of contractor.

22. Incompetent contractor.

23. Major defects in maintenance.
24. Local people interruptiong/protests.
25. Subcontractor inefficiency

26. Non-payment to subcontractor.
27. Mentality of contractor.

28. Defective construction (quality).

41. Necessity of environmental
improvement.

42. Negligence or negative attitudes of
project participants.

43. Environmental hazards.

44. Excessive correspondence.
45. Inadequate administration of
project participants.

45. Material testing technique.
46. Difference in construction
technique.

47. Acceleration or suspension of
work.
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Reference

Conflict & Dispute Sources

29. Change in government codes.

(Sheridan, 1. Valuation of variations. 3. Failure to comply with payment
2003) 2. Valuation of final account. provision.
1. Defective specifications. 17. Familiarity with contract
2. Communication (post award). documents.
3. Communication (pre-award). 18. Bid development error.
4. Project scheduling. 19. Scheduling.
5. Pre-award design review. 20.quality control.
6. Unforeseen site conditions. 21. Non-compliance with contract.
7. Quality assurance. 22. Knowledge of NAVFAC
8. Change order issuance. contracting.
(Kilian, 2003) | 9. Pre-award bid review. 23. Financial practices.

10. Communication (internally).

1 1. Faulty negotiation procedure.
12. Pre-construction conference
procedures.

13. Project management procedures.
14. Progress monitoring.

15. Knowledge of local statutes.

16. Submittal response period.

24. Submittal preparation.

25. Davis-bacon wages.

26. Faulty negotiation procedures.
27. Knowledge of environmental
regulations.

38. Record keeping.

39. Negotiation procedures.

30. Project management procedures.

1. payment. 3. Defect/Quiality.
(Brooker, 2002) 2. Delay. 4. Professional negligence.

(Mitropoulos &

1. Project uncertainty.
2. Contractua problems.

4, Contractor Financial Position.

Howell, 2001) 3. Opportunistic behavior, 5. Cost of conflict
;. Xilb?tg;m?eﬁ in contract document 5. Delay possession of site.
(Yates 1998) | 3. Inclement Weather. 6. Df' aye(% °t:er contractors
4, Late issue of design information/ employed by the client. .
drawings. 7. Postponement of part of the project.
g
1. Inaccurate design information. 6, Unredlistic time targets.
(Kumaraswamy 2. Inadequate d_esi gn infprm_attion. 7. Inadequate contract administration.
1997) " | 3. Inadequate site investigations. 8. Uncontrollable external events.
4. Slow client response (decisions). 9. Incomplete tender information.
5. Poor communications. 10. Unclear risk alocation.
. 1. Payment. 4. Negligence.
(Coigggt) a., 2. Performance. 5. Quality and administration as
3. Delay headings of construction dispute.
(Bristow & 1. Unrealigtic expectations 4. Lack of team spirit
Vasilopoulos, | 2. Contract documents 5' Changes
1995) 3. Communications )
(Sempleetd., | 1. Acceleration. 3. Whether/cold.
1994) 2. Restricted access. 4. Increase in scope.
1. Contract terms. 5 Nomination
(Heath et al., 2. Payments. ’ -
. 6. Re-nomination.
1994) 3. Variations. 7. Availability of information
4. Extension of time. ) '
(Watts & 1. Determination of the agreement. 4. Time related.
Scrivener, 2. Payment related. 5. Negligence and nuisance
1993) 3. The site and execution of work. 6. Final certificate/payment.
(Spittler & 1. Ambiguities contract document. 3. Dissimilar perceptions of fairness
Jentzen, 1992) | 2. Competitive/adversarial attitude. by the participants.
(Hewitt, 1991) | 1. Change of scope 4. Delay
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Reference Conflict & Dispute Sources

2. Change of condition 5. Disruption
3. Acceleration 6. Termination

2.5.3 Disputesin Middle Eastern Construction I ndustry

The complexity of the construction industry and the varying capabilities of the various
participants can create conflicts. Each participant has their own goals and expectations
when it comes to resolving disputes (Cakmak & Cakmak, 2014). A recent study made by
Tanriverdi et a. (2021) in Turkey, which uses a causal map analysis method to determine
the fundamental causes of disagreements. It accomplishesthis by investigating the patterns
of emergence of disputes in practice. The map is then validated using the FIDIC Yéellow
Book in an expert workshop led by a project consultant. The findings of the study reveal
that various factors, such as contractual terms and pre-construction studies, can contribute
to the emergence of disputes. Thisfinding reinforced the idea that disputes are caused and
affected by so many factors, rather than being limited to one cause. Two year earlier, a
study was carried out on Kuwait international airport project for conflict management
(Alazemi & Mohiuddin, 2019). A total of one hundred and eighty-eight questionnaire
surveys were distributed to participants. The study revealed that the most common cause
of disputes was inadequate communication and contradicting instructions. Among other
factors that contributed to the development of conflicts, the main effects were poor
construction efficiency, reduced productivity, and delays.

In Irag, a study made on various factors that affect the construction industry's disputes and
claims. The study mentions two main types of claims in the construction industry: during
execution phase and after project completion. The main causes of disputes are the contract

documents and the contractor's lack of effective contract management (Al-Zwainy et a.,
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2018). To reinforce the finding of the pervious study, Elziny et al. (2016) provided a
comprehensive analysis of the various issues that arise in the construction industry in
Egypt. It aso reviewed the various dispute settlement procedures that are utilized by the
companies involved in the projects. The study was able to identify the most prevalent
sources of disagreements in the construction sector through a survey. Similarly, it found
that the main issue was contract management, followed by scope of work and contract
issues, financial and project related issues respectively. The full review on causes of

disputesin middle east region is summarized in 4 table.

Table 4. Dispute Causes of Construction Industry in Middle East

Reference Country Conflict & Dispute Sources

1. Variations initiated by the 14. Shortage and unproductive
owner (additive/deductive). manpower.
2. Obtaining permit/approval from 15 M odifying legisiation and
the municipality/different regulations.
government authority. 16. Poor supervision and site
3. Material change and approval management.
during the construction phase. 17. Inadequate or incomplete
4. Slowness of the owner’s technical plans/specification.
decision-making process. 18. Poorly written contracts.
5. Time limitation in the design 19. Contradictory and
phase. o inaccurate information in the
6. Lack of communication and contract documents.
coordination between parties 20. Poor design.

(E-Sayegh | United Arab | G109 consruction. 21. Contract amendments.

etal.2020) | Emirates | [ FOOrfinancing by the owner. 22. Differing site conditions.

" 8. Inadequate early planning of the 3 |nadequate site

project. _ investigation.
9. Poor preparation and approval 24, poorly defined scope of
of drawings. work.
10. Underestimation and 25. Inappropriate weather
incompetence of contractors. conditions
11. Low financing by the 26. Impact on locality in terms
contractor during construction. of noise, traffic, and
12. Unsuiteble leadership style of | ytion/contamination.
construction/project manager. 27. Impact of local cultures
13. Failure to make interim awards and social valuesin the
on extensions of time and el t of conflict
compensating by the owner. ement of conflicts.

(Elhag et al., | United Arab _1._\_/ar|at|ons becausg of client 6. Poor performance from the

. initiated changes during
2020) Emirates . contractor.

construction stages.
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Reference Country Conflict & Dispute Sources
2. Selection of contractorsby low 7. Constructability issues due
bid procurement rather than to separate design and
quality and value-based construction phases.
procurement. 8. Lack of mutual trust and
3. Unfair risk alocation wherethe  openness between the parties.
majority risk istransferred to the 9. Authority rulesand
contractor. regulations.
4. Fast track nature of the projects  10. Shortage in availability of
with unrealistic project planning manpower.
and project timeframe. 11. Shortage in availahility of
5. Poor co-operation and material.
communication between the 12. Force majeure events.
parties because of the 13. Nonflexible attitude and
fragmentation of construction disagreement over scope
process. variations.
1 DeIay; intime for project 6. Deficienciesin design.
completion. 7. Unredlistic expectations
2. Type of procurement method f ) i
. adopted. rom clients.

(Alazemi & flicting commitment of 8. Dissatisfaction of work

Mohiuddin, Kuwait 3. C_:on Icting progress of main contractor by
project managers. : ;

2019) . Architect/Engineer.

4. Absence of qualified personnel imited R
in key positions. 9. Limit ESources.
; o 10. Lack of team spirit among
5. Differencesin views among ect team members
stakeholders, projea '
1. Variations initiated by the 16. Availability of information.
owner. 17. Ambiguitiesin contract
2. Change of scope. documents.
3. Late giving of possession. 18. Different interpretations of
4. Acceleration. the contract provisions.
5. Unredlistic expectations. 19. Risk alocation.
6. Payment delays. 20. Other contractual
7. Delaysin work progress. problems.
(Cakmak & 8. Time extensions. 21. Adversaria / controversial
Cakmak, Turkey 9. Financia failure of the culture.

2014) contractor. 22. Lack of communication.
10. Technical inadequacy of the 23. Lack of team spirit.
contractor. 24. Site conditions.

11. Tendering. 25. Unforeseen changes.

12. Quality of work. 26. Weather.

13. Design errors. 27. Lega and economic

14. Inadequate / incomplete factors.

specifications. 28. Fragmented structure of the

15. Quality of design. sector.

1. Cooperation and 19. Change Orders.

communication nature among 20. Inappropriate contractor

project team. selection.

2. Conflicting goals & objectives 21. Inadequate risk
(Mohamed Eavot of project parties. identification/allocation.
eta., 2014) ayp 3. No trust between the parties. 22 Site limitation, considering

4. Qualification of teamwork.

5. Negotiations lacked experience.
6. Lack of teamwork spirit.

7. No trust in the mediator.

storage, access. Etc.

23. Problems with authorities
or neighbors affecting
progress.
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Reference Country Conflict & Dispute Sources
8. Other issuesin human behavior.  24. Changes in environmental
9. Delay interim payment from regulations.
client. 25. Force majeure.
10. Extension of time. 26. Consultant’s quality
11. Inadequate scope definition. control procedures.
12. Incomplete drawings and 27. Late supply of equipment
specification. and materials.
13. Poorly written contracts 28. Poor labor productivity.
clauses. 29. Variation in quantities.
14. Inaccurate estimating. 30. Bad quality of contractor’s
15. Error of pricing or costing. works.
16. Quality of technical 31. Inadequate site or soil
specifications. investigation report.
17. Planning errors accelerations.
18. Contradictory and erroneous
information in the mass of
documents.
1. Delay in releasing paymentsto
the main contractor. 17. Delay in shop drawings
2. Awarding the tender to the and sample material approval.
contractor with the lowest price. 18. Delay of the main
3. Giving ingtructions to the contractor in submitting the
subcontractor directly without formal documentsto the
consulting the main contractor. supervision staff.
4. Using several variation orders. 19. non-adherence to the
5. Objection of the owner on the conditions of the contract.
implementation. 20. Delay of the works behind
6. method used by the the time schedule.
subcontractor. 21. non-adherence of the
7. Delay in providing the subcontractor to the time
information such as additional schedule.
drawings, benchmarks, setbacks, 22. Lack of construction
etc. quality work.
8. Short period allowed for 23. Neglecting the instructions

(Enshassi et _ impl emeqti ng the project. of themain contraptor.
al., 2012) Palestine 9. Assigning part of the worksto 24. Shortage of skilled labor

new subcontractor, without
informing the original
subcontractor.

10. Main contractor’s financial
problems.

11. Delay in contract progress
payments.

12. Delay by the main contractor
in providing the necessary
materials to the subcontractor.
13. Low experience and low
capability of the main contractor.
14. Failure of the main contractor
to use the insurance in case of
injury of subcontractor’s labor.
15. Failure to provide necessary
clarifications of the drawings to
the subcontractor.

with the subcontractor.

25. Failure to preserve and take
care of the materials.

26. Exhausting the plant and
resources of the main
contractor.

27. Absence of the
subcontractor from the site.

28. Partnering the works to
another subcontractor

29. without getting the
approval of themain
contractor.

30. Shortage of equipment or
machinery at the subcontractor.
31. Changesin material and
labor costs.
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Reference Country Conflict & Dispute Sources

16. Interaction of the work of 32. Involvement of the
subcontractors, which lead to subcontractor in severa
delay of the work. projects.

2.5.4 Disputesin Saudi Arabian Construction Industry

Many construction projects in Saudi Arabia encounter lengthy and frequent delays due to
the complexity of the projects and the time required to finish them. The most recent study
was made by (Shash & Habash, 2021) to discover the factors that contribute to the
frequency of disputesin Saudi Arabia's Central Province. According to the findings of the
study, the province's construction industry is rife with disputes. The main sources of these
disputes were both the contractors and the owners of the industry. Poor quality of the
project documents was a major cause identified by the study. Excessive variation orders
submitted by the owners, interference during construction, and response delay to
information requests were sources of disputes from the owner’s side. Furthermore,
Alsuliman (2019) identified fifty causes of delaysin public construction projects in Saudi
Arabia. The factors that contributed to these delays were categorized into four phases:
before, during and after the award of tenders, and general. A study conducted on over two
hundred construction industry participants revealed that various factors contribute to the
delay of projects. The top factors are focused on the selection of the lowest bidder and on
awarding projects that are beyond the financial capabilities of the contractors. All those
factorswill result in conflicts, disputes, and litigations due to failurein completing projects
either within time or budget.

Another mgjor factor that would result in conflicts and disputes in construction industry is

inconsistencies during design or construction. Arain et al. highlighted the origins of the
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numerous challenges that generate disparities in the design and construction phases of
significant projects in Saudi Arabia. It was conducted by surveying twenty-seven
contractors. The findings of this study revealed that the communication gaps between the
parties involved, and the lack of working drawings are some of the most critical factors
that affect the design and construction interface. Other factors such as the weather
conditions, the number of participants, and contractor involvement during the design phase
were considered the least significant causes of conflict between project professionals.
However, Assaf & Al-Hgjji (2005) conducted a survey and included the perspective of
owner, consultant, and contractor to assess delay related factorsin Saudi Arabian projects.
Seventy-three factors were identified through the literature and the survey was conducted
from fifty-seven project participants ranging from owners, contractors, and consultants.
Results found seventy percent of projects in Saudi Arabia experienced time overrun and
most cause of delay that owners, consultants, and contractors agreed on is change orders.
However, each party involved had adifferent first ranked cause of delay from each party’s
preceptive, owners. shortage of |abours; contractors: payment delay by owner; consultants:
bidding and award methods. Which clearly indicates that each party has a different
perspective of cause of project overrun.

Human interactions and interfaces between parties during the various stages of a building
project can result in disagreements and disputes. One of oldest study in thisfield, a survey
conducted in Saudi Arabia by A. Al-Hammad & Assaf (1992) to measure the level of
importance of various factors that affect the design and construction interface. The top
three ranked factors that affect design-construction interface are work drawings details,

unfamiliarity with local condition and buildability. As seen through the literature, the
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references on dispute causes are new in Saudi Arabia. The below table summarizes the

causes of disputesin the study that had been done in Saudi Arabia.

Table 5. Dispute Causes of Construction Industry in Saudi Arabia

Source: (Almutairi et al., 2015)

Reference Conflict & Dispute Sources
. 9. Changing the project specifications
_1. Weakness in contract language and after ma%erig als ap?pré val ‘E owner.
Instruments. N . 10. Sizable variation orders that
2. Inaccurate specification of items. exceed the maximum allowed
3. Contradictions between the project documents ercentace in the standard contract
(Shash & 4. Lack of setting a reference for the disputes Fl)l D elags in handing over the
Habash, between the owner and the contractor. ré' oct Zyte 9
2021) 5. Un-redligtic schedule of the project. Fl)z JOwner interference in the
6. Inaccurate BOQ in Unit-Price contracts. coﬁtract execution
7. Low quality in administration processes. 13. Delay of r ohse tothe
8. Change in the item description and quantities redu e;tgéll decies?gns by the owner
in the BOQ by owner. 14. The long period of project hold.
. 16. Approval delay b
1. Delay in progress paymth by owner. owneregonsul tantéy Y
g' gﬂ;ﬁalfgr%g?: tract duration. 17. Inability of main contractor to
' ge orders. sublet the contract during bidding.
4. Poor q_uahty Qf cqmpleted works. 18. Accuracy of project cost estimate.
5. Labor inefficiencies. 19. Insufficient specifications of
6. Unforeseen problems. materials,
7. Main contractor financial problems. 20. Violating condition of the
8. Inflation. coﬁtract 9
(Mahamid, | 9. Inaccurate bill of quantities. 21 Excﬁan erate
2014) 10. Fluctuation in material cost and labor during 22' Mist akegein deﬁgn
construction. . . 23. Poorly written contract.
11. Difference in the interpretation of plansand 4. Insufficient workina drawin
specifications. d etlails 9 9
12. P(_)or s_|te managem_ept by contractor. 25. Qualifications of subcontractors.
13. Differing site conditions. 26. Shon drawin roval
14. Slow in making decision from owner. 27' A dv%rse wea?hzeion i t'i ons
15. Evaluation of the quality and quantity of 28. L ack of skill labor '
completed works 29. Inspection delay by consultant.
1. Change orders. - ,
(Alghamdi, | 2. The owner apply penalty on contractor ibﬁ(;ct}(oﬂgdarlty in the contract’s
2008) without conducting investigation of the delay 4. Site conaiti ons
reason. ' '
(Abbas, 1. Lack of clarity inthe drafting of contracts.
2005) 2. Changing key people responsibility. 3. Increase the number of vendors,
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2.5.5 Dispute Cause Frequency Comparison

Table 6 summarizes dispute causes collected from different sources in literature review
based the geographical reign. The frequency of dispute caused through this comparison
technique will be utilized to run the pilot study in this paper. This technique is used as the
base approach to collect different dispute causes discussed in multiple studies and later will
be short listed and modified to best fit the targeted industry. Adjustmentswill be made later
on by experts in the maintenance industry to the following dispute causes during a pilot
study process. The table indicates that the highest frequency of dispute cause is variation
order, inadequate/incomplete technical plans/specification, and shortage of skilled
manpower/labor respectively. Those causes will be further evaluated along with the other

causes later in the study.
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Table 6: Dispute Causes Frequency Comparison
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2.6 Conflict, Claim and Dispute Management

Theincreasing number of disputes nowadays in projects has prompted many companies to
implement a proper dispute management process (Nagamani et al., 2021). A contractual
dispute resolution mechanism should be in place before, during, or shortly after a contract
isentered into. This ensuresthat thereis aproper framework for addressing any issues that
can be expected during a project. The mechanism should be easily established (Figure 3)
shows the pathway of dispute resolution) and allow the partiesto continue performing their

duties without any delay (Astor & Chinkin, 1992; Fenn et al., 1998).

Negotiation \
Y

Mediation |-€— Partnering |«—» Dispute Review

Boards
\ )
| Arbitration |

A 4

| Mini-Trial I
L

| Liti;ation |

Figure 3. Dispute Resolution Pathway in Construction

Degree of Escalation

Source: (Kassab et a., 2006).

A dispute review system that isfair and unbiased is what parties want. This type of review
system wasfirst introduced in the USin the 1960s. These systems are referred to as dispute
adjudication boards. The World Bank and other international organizations also have their
own sample forms (Chern, 2020).There are two types of dispute boards. the dispute

resolution board and the dispute adjudication board. Although there are many ways to
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implement dispute boards, courts typically lack the proper expertise to handle them (Klee,
2015). According to some statistical data, if a dispute board is operational on a project, it
will be able to successfully resolve ninety nine percent of disputes within ninety days

(Chern, 2020).
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CHAPTER 3

RESEARCH METHODOLOGY

This chapter presents the various steps that were taken to achieve and accomplish the
study’s objectives. The required data, data collection and data analysis are described in the
following sections. The below flow chart represents the steps that were taken to achieve

the study’s objective.

Identify Causes through Literature Review

v

Causes Comparison to Avoid Repetition

Pilot Study
Experts’ Opinion

v

)
~—

4 N\
Data Collection
& J
e * R\
Data Analysis
o + J
& N\
Conclusion & Recommandation
. >

Figure 4. Methodology Flow Chart
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3.1 Required Data

The datarequired to achieve the objectives of thisstudy are related to the causes of disputes
in government maintenance projects, the dispute resolution methods, the cost and duration
of dispute resolution, and the impact of disputes on owners, contractors, and the projects.
3.1.1 Causes of disputes: a dispute is any contractual issue that must be resolved beyond
the capability of the project management at site (J. Diekmann & Girard, 1995).
Subsequently, dispute cause is the underlying reason of the dispute which if eliminated, it
would prevent the reoccurrence of that dispute. Furthermore, dispute causes are identified
through a comprehensive literature review based on geographical regions (International,
Middle Eastern, Saudi Arabian). The various causes of disputes are then shortlisted to most
frequent causes by a cause comparison approach (table 6). The causes of disputes are
grouped into six categories which are used to determine each dispute cause related
category. The following table contains the causes that are derived from the literature and
are used to conduct this study.

A. Owner related: this category includes potential causesthat an owner may commit during
the execution of the maintenance contract, i.e., scope changes, payment delays, interference
in contractor’s work, etc.

B. Contractor related: this category includes potential causes that a contractor may commit
during the execution of the maintenance contract, i.e., site supervision, delay in material
procurement, etc.

C. Project document: this category includes potential causes that a contractor may commit
during the execution of the maintenance contract, i.e., clarity of the contract language,

availability of as-built drawings, etc.
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D. Owner and Contractor: this category includes potential causes that an owner and a
contractor may commit during the execution of the maintenance contract, i.e,
communication, business relationship, etc.

E. External factors: this category includes potential causes that occur during the execution
of the maintenance contract beyond the control of the owner and the contractor, i.e.,
shortage of skilled labor, inflation, etc.

Table 7 presents the potential disputes causes in building maintenance contracts.

Table 7: Summarized causes of disputes

No. Category Dispute Cause
1 Excessive variation orders
2 Delay in material/drawing approval
3 Delay in payments
4 Delay in response/decision making
5 Owner Related Constant interferences in contract execution
6 Late site handover to the contractor
7 Apply penaty without conducting a proper investigation
8 Contradiction directions enforced on the contractor by different
personnel from the owner side
9 Lack of site supervision
10 Subcontracting/outsourcing all project activities
11 unskilled contractor’s manpower/labor
12 Poor quality of completed work
13 Poor site management
14 Contractor Delay of materia procurement
15 Related Improper sequencing of work
16 Mistakes in devolving the bidding/estimation
17 Unawareness of government rules and regulations
18 Poor quality of material
19 Unsuitable project leadership
20 incompetent subcontractors
21 Inadequate/incomplete technical plans/specification
22 Lack of original as-built drawings for government buildings
23 Weakness in contract language
24 A contradiction between project documents
25 Project Unrealistic project schedule
26 Document Inaccurate BOQ in the lump-sum contract
27 Related Ambiguity in project boundaries and responsibility
28 Poorly defined scope of work
29 Lack of setting a dispute resol ut? on reference between contract
parties
30 Mixing lump-sum and unit-price impractically in the same contract
31 Ambiguity in the contract document
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No. Category Dispute Cause

32 Owner & Lack of communication and coordination

33 Contractor Misunderstanding between owner and contractor
34 Related Lack of team spirit

35 Delay of permit/gpproval from other government authority
36 Differing site conditions

37 Shortage of skilled workers for maintenance services
38 Unavailability of required spare parts

39 External Materials delay due to customs clearance

40 Factor Fluctuation of materials costs during project execution
41 Weather conditions

42 Inflation

43 Unforeseen problems

44 Force magjeure

3.1.2 Dispute resolution methods: The different types of methods that are used to resolve
disputes between an owner and a maintenance contractor.

3.1.3 Dispute resolution cost: The monetary, in Saudi Riyals, that an owner expends from
the time of filling the complaint until the issuance of the dispute verdict.

3.1.4 Dispute resolution duration: The duration, in Calendar Months, between the time of
filing of acomplaint and the time of issuance of the dispute verdict.

3.1.5 Effect of disputes on contracting parties. the consequences of dispute occurrences
which impact the contracting parties in building maintenance projects are identified
through a comprehensive literature and then shortlisted to the most frequent dispute
consequences. Table 8 contains the dispute consequences that are derived from the
literature.

Table 8: Summarized Dispute Consequences

Source: (Adopted from Mashwama et al., 2019; Mbatha, 2021)

No Dispute Consequences

1 Increment in project cost

2 Reduction in productivity

3 Loss of business viability

4 Tension and dampness of team spirit
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No Dispute Consequences

5 Profitability loss
6 Breakdown in commupicati on and professional
relationship

7 Diminution of respect between parties
Damages to business relationships

9 Delay in the progress of work

10 Loss of company reputation

11 Delay in project delivery date

12 Abandonment of the project

13 Underutilization of resources

3.2 Data Collection

The necessary data was collected from the top management of building maintenance
contractors through a developed structured questionnaire. The questionnaire consisted of
three parts. The first part consists of questions seeking information related to the
respondent i.e.,

- Employee position/job title.

- Years of experience.

- Highest degree level of education.

- Company size/grade.

- Company experience in building maintenance.

- Project size and type.

The second part consists of questions seeking information related to the maintenance
contractor i.e.,

- Location of the company.

- Number of years the company has been in business.

- Number of maintenance projects executed annually.
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- Company classification based on the Ministry of Municipal and Rura Affairs and
housings.

The third part consists of questions seeking information related to causes of disputes,
resolution methods, resolution costs and duration, and disputes conseguences on
stakeholders.

The causes of disputes are presented with a 5-point Likert Scale with 1 representing
rarely/little and 5 representing always/immense (Rajgor et a., 2016; Susmithaet al., 2018)
to measure frequency and severity. Table 8 presents the 5-point rating scale system that
was used to measure the frequency and the severity of the dispute causesis as follows:

Table 9: Frequency & Severity Indices Table Form

Frequency (n) _ _ _ _
Index type (1) (a=2) (a=3) (a=4) (a=5)
Frequency Index (FI) Never Rarely | Sometimes Often Always
Severity Index (Sl) No effect | Little | Moderate | Significant | Immense

Thethird part of the questionnaire also includes an evaluation of the dispute consequences
aswell asdirect questionsrelated to resolution time and cost. L astly, participants are asked,
based on their experience to list three applicable methods used to avoid/reduce dispute
occurrences in the building maintenance industry.

The pilot study is an important step in the research process for determining the viability of
alarger investigation. (Connelly, 2008). It also enables professionals to assess the validity
and efficacy of the collected causes (Abo-Abdo, 2015). The questionnaire survey was
handed to three different professiona project managers/engineers with ten plus years of
experience in government building maintenance projects. The following comments were

pointed:



- Give a simple explanation of the terminology arbitration and mediation in the
guestionnaire survey.

- It was recommended to include the following dispute causes to the list: contradiction
directions enforced on the contractor by different personnel from the owner side,
subcontracting/outsourcing all project activities by the prime contractor, lack of setting a
dispute resolution reference between contract parties and mixing lump-sum and unit-
price impractically in the same contract.

- For the resolution methods in part 3: instead of making a choice of the exact percentage
of the resolution methods used, it can be a range which would make it easier for the
participants to decide.

- A recommendation is made to give the participants the choice of taking the survey either
inaPDF form or alink to an electronic version.

- | was also directed to the Saudi Center for Commercial Arbitration, Implementing
Regulations of the Law of Arbitration and Scientific Judicial Portal which are useful
recourses in either obtaining some case study to be included in my thesis or have a sense

of ongoing disputes, their causes and methods used for resolutions.

Besides, the data for three case studies on disputes on government building maintenance
contracts were collected from the Scientific Judicial Portal. Case studies are frequently
conducted to produce athorough grasp of acomplicated problem. They are commonly used
in various academic and scientific fields. Causes of disputes, resolution systems, duration,
effects on project and contractor are complex and related to one another. Case studies are
in-depth analyses of modern phenomena in their actual environments (Yin, 2009). Case

studies provide the actual data that can be reviewed and investigated. A comparison of the
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conceptual datafrom the first part will be made with the actual data at the end of the study.
The selection choice of the case studies will account for each of the following resolution
systems to cover different aspects of the causes, effects, resolution system, etc.

- Mediation: third party involvement to propose an acceptabl e agreement, but do not have
the authority to imposeit.

- Arbitration: third party involvement to decide after hearing proofs and reviewing
documents presented by the parties. Although the agreement to arbitrate is voluntary, the
final decision isbinding as courts enforceit.

- Court: government entity which has the authority to adjudicate disputes between parties
regarding commercial lawsuits.

Case studies gain deeper insight into the disputes causes, practicable resolution systems,
and the cost and time of a dispute resolution. The selection of the case studies was
considered carefully to ensure feasibility to carry out aformal investigation that involves

the effects on both individual s and projects.
3.3 Population & Sample Size Deter mination

The population consists of contractors that are classified by Ministry of Municipality and
Rural Affairs and Housing (MOMRA) as 1, 2 or 3 in the building maintenance industry
and specialized particularity in building maintenance services and construction activities
for government buildings. According to (MOMRA 2022), the total number of contractors
that are specialized in building maintenance services and construction activities for
government buildings in Eastern Province is fifty-three (53) contractors. Because the
population size is small, invitation letters were sent to al fifty-three contractors to

participate in the study with the hope that the responses will exceed the calculated

46



minimum sample size. The Kish approach is used to determine the yield representative
sample for proportions, and final estimated sample size:

ny, = 2 Equation (1)

e2

_ _Mo
- o
1+(3Y)

Equation (2)

n, = estimated sample size

n=samplesize.

N = targeted population size

p = estimated proportion; assumes = 0.5 (maximum variability).

g = (1 - p) = maximum percentage of standard error allowed.

e=110% (desired precision level)

For both p and g, avalue of 0.5 will be used in order to get the largest sample size possible.
Also, the 10% maximum standard error will be used for this study. Equation 1 & equation

2 are then used to determine the final sample size asfollows (Israel, 2009):

_ (05 x0.5) 25
o= Tz T
25
n=—g = 17.2 = 18 responses

1+ =3

Min. response rate = (18/53) x 100 = 33.96 %
3.4 Data Analysis

The study targeted top management key personnel of maintenance contractors with
adequate experience in building maintenance of government facilities. Using statistical
analysis techniques to obtain the most accurate and meaningful results from the survey.
Those techniques were utilized to evaluate the causes of disputes in building maintenance
that are collected though the submitted surveys as well as effects of disputes on both
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contractors and maintenance projects. The data collected during the surveys are linked to
a5-point scale system, therefore it isimportant that the collected datais properly evaluated
in correspondence to the scale system used. The following analysis techniques are utilized
to achieve the aim of the study:

A. Severity Index (S1%): Rank of dispute causes based on their impact (Rajgor et al., 2016;

Susmithaet al., 2018).

W .
SI% = FETTRe 100 Equation (3)

W = wight giving to each factor by participants.
A =the highest weight
N = total number of participants.

B. Frequency Index (FI1%): Rank of dispute causes based on their frequency.

W .
FI% = IR 100 Equation (4)

W = wight giving to each factor by participants.
A =the highest weight
N = total number of participants.

C. Frequency Adjusted Importance Index (FAII): Rank of dispute causes based on their

severity and frequency (Gunduz & Ahsan, 2018).
FAIl = SI% X FI% Equation (5)

D. Cosfficient of Variation (CV): isastatistical measure of the variability of a set of

numbers in a population which explains the level of agreement between participants.

Cy = Equation (6)

"
o = Standard deviation

[ =mean



E. Cronbach's apha (a): isused to calculate reliability, isto draw conclusions about the

value of each item based on the total score (Fachrurrazi et al., 2018).

Kk
a= D [1

k
_ Ziz10y 1
o2,

Equation (7)

k = number of items within the scale,
o2,,;= Variance associated with item i.
0?,.= Variance associated with total scores.

F. Risk Matrix Analysis: is used to identify and mitigate potential risks. This approach

raises the probability that the project will be finished successfully while lessening the
impact of any potential problems. Therisk assessment matrix provides atabular illustration

of therisk analysis by classifying them according to their frequency and degree of severity.
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CHAPTER 4

RESULTSAND DISSCUSSION

This chapter presents analysis and discussion on the collected data. This chapter presents
the characteristics of the participants, the causes of disputes in government building
mai ntenance contracts, disputes resolutions methods, disputes resolution cost and duration,

and disputes consequences on stakehol ders.

4.1 General Information

The researcher sent the developed questionnaire through email in the first week of October
2022 to the whole population of Grades 1, 2, and 3 maintenance contractors in the Eastern
Province of Saudi Arabia. The researcher immediately contacted the contractors over the
phone to ascertain that they had received the questionnaires and to encourage them to
participate in the study. Unfortunately, few contractors completed and returned the
guestionnaire within the suggested timeline. The researcher followed up with the remaining
contractors by email, WhatsApp, and telephone calls, but the response rate continued to be
low. The researcher then, decided to go in person to those contractors and collect the
required data directly through interview. This strategy resulted in increasing the number of
participants to 38 out of the 53 contractors. Only completed questionnaires were included
in the analysis to ensure high data reliability. Thirty-eight responses received, but only

thirty-six were considered which puts this survey in the acceptance range of minimum

response rate: Response rate = % x 100 =67.9% Equation (8)

For email surveys, Saunders et a., (1997) recommended that response rate should be
calculated as follows:. total number of responses/ (sample size - ineligible - unreachable)
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>30%. The response rate for this survey was 36 / (53 — 0) = 67.9%, which is higher than
the calculated minimum and exceeding the recommended 30% boundary. Table 10

presents the sent, received, and valid questionnaires.

Table 10: questionnaire survey sent, received, and valid.

Item Responses
Minimum required responses 18
Total sent questionnaires 53
Total received responses 38
Total valid responses 36
Percentage of valid responses 94.70%

4.1.1 Characteristics of Participants

Themain characteristics of participants who are the sources of theinformation for the study
are presented in this section in the form of tables and graphs. These include participant
current occupation, experience, nationality, and types of projects participated in, education

level, and degree discipline.

e Participants’ job titles
The positions of participants vary from project managers, construction managers, senior
project engineers, maintenance supervisor, site civil engineer, project engineer, and

quality engineer. Figure 5 shows the distribution of the participant’s current job title.
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PARTICIPANT'S CURRENT JOB TITLE

/é

= Project manager Construction manager Senior project engineer [] others

Figure 5: Current job title

e Experience of participantsin the building maintenancefield
The experience is measured by the number of years in the government building
maintenance field. The results indicate that the majority (86%) of the participants’
experiencein the government building maintenance field is more than five years. Figure

6 presents the distribution of the participants’ experiences.

PARTICIPANTS EXPERIENCE IN THE
BUILDING MAINTENANCE FIELD

G Y Y e
B sy pte ey

B Y ey

B Y pte

o e

= Less than 5 years

10 to less than 15 years

E 5 to less than 10 years

] Equal 15 years or more

Figure 6: Experience of participants in the building maintenance field
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e Respondents’ participation in government building maintenance project
Figure 7 indicates that more than 90% of participants have participated in government
building maintenance projects which is an expected result since the survey was sent to

atargeted population specialized in thisfield.

RESPONDENTS PARTICIPATION IN
GOVERNMENT BUILDING MAINTENANCE
PROJECT

N
.

\;

X-
AW
X
X
A

92% =

= Yes Ed No

Figure 7: Respondents participation in government building maintenance project

e Number of government building maintenance projects participated in
The number of projects the respondents participated in vary; however, the below figure
8 indicates that more than fifty percent of respondents have participated in six or more

government building maintenance projects.
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NUMBER OF GOVERNMENT BUILDING
MAINTENANCE PROJECTS RESPONDENTS
PARTICIPATED IN

= Less than 3 projects 3 to less than 6 projects
6 to less than 12 projects -] Equal 12 projects or more

Figure 8: Number of building maintenance projects respondents participated in

e Participantsrolesduring the execution of gover nment building maintenance

proj ects:

Itisvery common for participants responsibilities and rolesto change from their regular
ones throughout the course of a maintenance project's execution, whether that's because
of the need to make use of their specific skills and knowledge, or because they've been
promoted to a new position; and that explains why there are two different questions for
occupations, which one involves current position while the other one is during the
maintenance project's execution. The below figure illustrates the participants’ roles

during the execution of building maintenance projects.



PARTICIPANTS ROLES DURING THE EXECUTION
OF GOVERNMENT BUILDING MAINTENANCE

PROJECTS
=

.....

= Project manager

2] supervisor

Construction manager Senior project engineer

Project/site engineer  E& QC/QA engineer

Figure 9: Participants roles during the execution of building maintenance projects

e Number of yearsof participantswith current employer:

The results indicate that more than sixty percent of participants have been with their

current employer for five years or more. This observation illustrates the in-depth

knowledge on the employer’s business and in mai ntenance projects.

NUMBER OF YEARS WITH CURRENT
EMPLOYER

= Less than 5 years 5 to less than 10 years

10 to less than 15 years  [£] Equal 15 years or more

Figure 10: Number of years of participants with current employer
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e Educational level of participants:
Participants include 2 PhD degree holders, twelve master’s degree holders, twenty

bachelor’s degree holders, and 2 diploma degree holders.

Table 11: Educational level of participants

Educational level Number of Participants | Percent (%)
Diploma 2 6%
Bachelor's degree 20 56%
Master's degree 12 33%
PhD 2 6%
Total 36 100.0%

« Degreedisciplines of Participants:

Thefield of Civil Engineering isthe most common among the participants, followed by

Mechanical, Electrical and Industrial Engineering respectively. Two of the participants

represent distinct fields: building engineering and business administration.

Table 12: Degree disciplines of Participants

Number of

Participant's degree discipline Participants Percent (%)
Civil Engineering 12 33%
Mechanical Engineering 9 25%
Electrical Engineering 9 25%
Industrial Engineering 4 11%
Others 2 6%
Total 36 100.0%

e Nationality of Participants:

Thereisatotal of 36 participantsinvolved in this research; 18 are Saudi and another

18 are from other countries.
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Figure 11: Nationality of Participants

4.1.2 Characteristics of the Maintenance Contractors

The maintenance contractor is described based on company location, employee counts,
company grade, number of projects executed annually, company experience in
maintenance industry, and annua revenues. All participants work for a MOMRAH
classification grade one, two or three contractors who are specialized in building

maintenance services and construction activities for government buildings.

« Main Office L ocations:
Theresult indicates that the main office participating maintenance contractors arein the
major cities in the Easter Province. Figure 12 presents the maintenance contractor’s
main office distribution. The majority of maintenance contractors are located in the

Dammam - Khobar - Dhahran region, the capital of the Eastern Province.
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COMPANY LOCATION

= Khobar Ed Dammam Dhahran [-] Ras Tanura
M Al Ahsa B Khafji B Jubail [ others

Figure 12: Company Locations of Participants

« Organization experiencein the building maintenance:
The below figure shows that 31% of organization experience is less than ten years in
building maintenance business, while the mgority of 69% lies between ten or more
years of experience in building maintenance business.

ORGANIZATIONS EXPERIENCE IN THE
BUILDING MAINTENANCE BUSINESS

i —

= Less than 5 years 5 to less than 10 years
10 to less than 15 years [1] 15 to less than 20 years
Equal 20 years or more

Figure 13: Organization experience in the building mai ntenance business
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o Number of employeesin the participant's organization:
The results indicate that 22% of organizations have less than 500 employees; 58% of
the organizations have 500 to less than 2000 employees and the remaining 19% have

2000 or more employees.

TOTAL NUMBER OF EMPLOYEES IN THE
ORGANIZATION

= Less than 500 employees E9 500 to less than 1000 employees
1000 to less than 1500 employees [] 1500 to less than 2000 employees

Equal 2000 employees or more

Figure 14: Number of employees in the organization

« Company classification in building maintenance (Ministry of Municipal and

Rural Affairsand Housings classification):

Table 13: Number of Companiesin each MOMRAH grade

Company Grades (MOMRAH) Contractors
Grade one 17
Grade two 11
Grade three 8
Total 36
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Seventeen participants as shown in the above table work in agrade one company which
accounts for 47% of participants, eleven in a grade two company and eight in a grade
three company according to the classification of MOMRAH.

COMPANY CLASSIFICATION IN
BUILDING MAINTENANCE (MOMRAH)

= Grade 1 Grade 2 Grade 3

Figure 15: Company classification in building maintenance

« Number of maintenance projects for government buildings executed annually:
Sixty percent of the companies undertake more than ten building maintenance projects
annually while the remaining 36% only execute nine or less projects annually. The

below figure illustrates the percentages in detail.

NUMBER OF MAINTENANCE PROJECTS
EXECUTED ANNUALLY

K 39%

= Less than 2 projects 2 to less than 10 projects
10 to less than 20 projects (1] 20 to less than 40 projects
Equal 40 projects or more

Figure 16: Number of maintenance projects executed annually.
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o Company’s annual government building maintenance volume in millions of Saudi
Riyals:
The below figure is a representation of the company’s annual government building

maintenance volume in millions of Saudi Riyals.

COMPANY’S ANNUAL VOLUME IN MILLIONS
OF SAUDI RIYALS

= Less than 50 Ed 50 to less than 100

100 to less than 300 (-] Equal 300 or more

Figure 17: Company’s Annual Volume

It is evident that the data were collected from knowledgeabl e sources who are working for
well-established maintenance contractors. This conclusion asserts that the collected dataiis

reliable and valid.
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4.2 Statistical Analysis of Collected Data

Reliability tests are used to eval uate the eff ectiveness of research. Examining and reporting
of the statistical analysis instruments contributes to the study's credibility, which in turn
contributes to the credibility of the conclusions of the study. Therefore, before discussing
the dispute causes frequency and severity, it is mandatory to measure the validity and

reliability of collected data.

4.2.1 Reliability Test

The purpose of Cronbach’s aphaanalysis, which is used to calculate reliability, isto draw
conclusions about the value of each item based on the total score (C-Alpha). It is
recommended that C-Alpha, a coefficient measuring dependability, be greater than 0.8
(Which is a value to the appropriateness of the questionnaires) (Fachrurrazi et a., 2018).
Theinternal consistency of acollection of items may be evaluated using Cronbach's al pha.
It's a way to evaluate how trustworthy a scale is. The format for Cronbach's alpha is

presented in Equation (6).

The Cronbach-Alpha coefficient was cal culated for each set of data separately in the below
tables using SPSS (Statistical Package for Social Sciences). Moreover, additional analysis
into each item is carried out to identify each item's impact when combined with the other

items as well as the repercussions of its removal.
Reliability Test of Dispute Cause Frequency:

The calculated Cronbach’s Alpha for the Frequency of Dispute Causes is 0.893, which is
greater than 0.8 meaning the response values for each participant are consistent throughout
the questionnaire items and considered areliable measurement of collected data.
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Table 14: Cronbach’s Alpha for Dispute Cause Frequency

. Cronbach's Alpha
Data Type CrZTgﬁgh s Based on Ilt\lercr)mfs
Standardized Items
Frequency of Dispute Causes 0.900 0.893 44

Moreover, an additional analysis into each dispute cause Cronbach's Alpha value (Table
14) indicates that when differing site conditions, fluctuation of materials costs during
project execution, weather conditions, inflation, unforeseen problems, and force majeure
are deleted from this data set, the Cronbach's Alpha’s value would be higher than (0.9).
This means that the internal consistency of those dispute causes is not as consistent as the
rest of the items. However, any value of 0.8 and above is considered within the acceptable
range. Thistable is auseful tool whenever Cronbach's Alphavalue islessthan 0.8 and we
are trying to investigate the items that are not as consistent as the rest and can be deleted

in order to achieve a higher value of Cronbach's Alpha.

Table 15: Cronbach's Alpha of Frequency Result if an Item Deleted

Frequency of Disoute Causes Scale Mean if ScaleVariance | Cronbach's Alpha
equency of Disp ltem Deleted | if Item Deleted | if Item Deleted
Excessive variation orders 138.5278 373.171 0.894
Delay in material/drawing approval 138.2500 403.907 0.899
Delay in payments 138.1389 387.380 0.895
Delay in response/decision making 138.0278 391.056 0.896
Constant interferencesin contract execution 137.8333 388.371 0.896
Late site handover to the contractor 138.7500 401.336 0.899
Apply penalty withouit conducting a proper 138.4722 386.509 0.896
investigation
Contradiction directions enforced on the
contractor by different personnel from the 138.3333 385.257 0.896
owner side
Lack of site supervision 138.9722 392.942 0.896
Submntractlng/oqtgqur0| ng all project 138.4444 407,683 0.901
activities
unskilled contractor’s manpower/labor 138.4167 402.993 0.900
Poor quality of completed work 138.7222 398.606 0.898
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Frequency of Dispute Causes

Scale Mean if

Scale Variance

Cronbach's Alpha

Item Deleted if Item Deleted if Item Deleted
Poor site management 138.6667 395.657 0.897
Delay of material procurement 138.3611 391.894 0.897
Improper sequencing of work 138.0833 381.450 0.894
Mistakes in devolving the
bidding/esti mation 138.2222 381.892 0.894
Unawareness of government rules and 138.1111 388,502 0.896
regulations
Poor quality of material 138.7500 404.193 0.899
Unsuitable project leadership 138.6667 398.743 0.899
incompetent subcontractors 138.9167 394.936 0.898
I nadequate/incompl ete technical 138.7500 378.879 0.894
plans/specification
Lack of original as-built drawings for
government buildings 137.6111 384.073 0.895
Weaknessin contract language 138.4167 405.450 0.900
A contradiction between project documents 138.6667 385.829 0.895
Unredlistic project schedule 138.4444 401.797 0.899
Inaccurate BOQ in the lump-sum contract 138.3333 387.714 0.895
Ambiguity in project boundaries and 138.3056 388.961 0.896
responsibility
Poorly defined scope of work 138.2222 405.378 0.900
Lack of setting a dispute resolution
reference between contract parties 138.3889 379.159 0.895
Mixing lump-sum and unit-price
impracticaly in the same contract 138.1389 3r6.637 0.894
Ambiguity in the contract document 138.6944 394.847 0.897
Lack of communication and coordination 139.2778 388.663 0.896
Misunderstanding between owner and 138.1944 394.390 0.897
contractor
Lack of team spirit 138.9167 399.336 0.898
Delay of permit/approval f_rom other 138.3889 385.973 0.897
government authority
Differing site conditions 138.6944 408.618 0.901
Shortage of skilled wo_rkers for maintenance 138.8056 389,761 0.896
services
Unavailability of required spare parts 138.9167 397.964 0.898
Materials delay due to customs clearance 138.4444 393.111 0.897
Fluctuation of materi als costs project 138.2500 409.907 0.903
execution
Weather conditions 139.1389 420.123 0.904
Inflation 139.0833 428.307 0.908
Unforeseen problems 139.1667 414.086 0.903
Force majeure 139.3333 413.429 0.902




Reliability Test of Dispute Cause Severity on Cost:
The result indicates that Cronbach’s Alpha value for the dispute cause severity on cost is
greater than 0.8 meaning that the responses for each participant are consistent throughout

the questionnaire items and therefore considered reliable data.

Table 16: Cronbach’s Alpha for Dispute Cause Severity — Cost

\ Cronbach's Alpha
Data Type Crzrlmbﬁc;h > Based on Ilt\ler%fs
P Standardized Items
Severity of [él 0ssptute Causes - 0.842 0.850 44

Similarly, Cronbach’s Alpha value does not show a significant difference in result if an
item deleted from the dispute causes meaning that the responses for each participant on

each dispute cause is also consistent as well.

Table 17: Cronbach's Alpha of Severity - Cost Result if an Item Deleted

. . Scale Mean if Scale Variance | Cronbach's Alpha
Severity of Dispute Causes - Cost ltem Deleted | if Item Deleted | if Item Deleted
Excessive variation orders 145.1389 233.952 0.844
Delay in material/drawing approval 145.0000 232.114 0.841
Delay in payments 144.5833 242.821 0.851
Delay in response/decision making 144.5556 229.740 0.838
Constant interferencesin contract execution 144.6667 228.629 0.836
Late site handover to the contractor 145.1667 236.200 0.845
Apply penalty \_NlthOL_Jt cqnductl ng a proper 144.7500 297 564 0.836
investigation
Contradiction directions enforced on the
contractor by different personnel from the 145.3333 226.800 0.834
owner side
Lack of site supervision 144.5278 229.571 0.837
Suboontractlng/ogtsqur0| ng all project 144.9167 239793 0.846
activities
unskilled contractor’s manpower/labor 144.8889 234.444 0.843
Poor quality of completed work 144.3889 236.930 0.843
Poor site management 144.8056 233.190 0.841
Delay of material procurement 1446111 229.102 0.837
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Severity of Dispute Causes - Cost

Scale Mean if

Scale Variance

Cronbach's Alpha

Item Deleted if Item Deleted if Item Deleted
Improper sequencing of work 144.9167 230.707 0.838
M'iﬁ?g&g’ﬂ;}gﬂ the 144.4167 236.136 0.844
U“a"’are”&ggﬂ?;’t%ﬂ?mt rulesand 144.6667 233.943 0.840
Poor quality of material 144.4444 239.625 0.845
Unsuitable project leadership 1446111 234.759 0.841
incompetent subcontractors 144.7778 234521 0.840
Inadequatefincomplete technical 144.6667 225.429 0.833
plans/specification
Lack of g(;igrﬂ:’tbg‘&'if(ﬂ%gi ngs for 144.7222 233.406 0.839
Wesakness in contract language 144.6944 230.961 0.840
A contradiction between project documents 144.9444 231.197 0.838
Unresdlistic project schedule 144.5556 222.254 0.833
Inaccurate BOQ in the lump-sum contract 144.6111 223.959 0.834
Ambiguity 'rr;ggg] Z?éikl)i?‘ymda”&‘ and 144.8056 225,704 0.835
Poorly defined scope of work 144.4167 231.221 0.838
o | usow0 | zmes | o
| wsmn | mom | oms
Ambiguity in the contract document 144.7500 228.650 0.837
Lack of communication and coordination 144.9722 228.485 0.838
Misundersizncing betieen owner and 145.0833 227.303 0.836
Lack of team spirit 145.1111 232.673 0.842
Delay of permit/approval from other 145.2500 296,307 0.835
government authority
Differing site conditions 144.9722 222.485 0.832
Shortage of skilled Wo_rkers for maintenance 144.8611 234,123 0.842
services
Unavailability of required spare parts 144.9444 231.711 0.840
Materials delay due to customs clearance 145.0556 233.768 0.842
Fluctuation of e)TeactStrii glns COosts project 144.6667 232986 0.841
Weather conditions 144.8889 226.616 0.836
Inflation 144.6389 223.266 0.836
Unforeseen problems 144.6667 230.457 0.838
Force majeure 1446111 228.759 0.837
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Reliability Test of Dispute Cause Severity on Quality:
The result indicates that Cronbach’s Alpha value for the dispute cause severity on quality
isgreater than 0.8 meaning that the responses for each participant are consistent throughout

the questionnaire items and therefore considered reliable data.

Table 18: Cronbach’s Alpha for Dispute Cause Severity — Quality

. Cronbach's Alpha
Data Type Crzrlwk;ﬁ(;h s Based on Ilt\lercr):cs
Standardized Items
Severity of Dlspute Causes - 0.925 0.917 a4
Quality

Moreover, the Cronbach’'s Alpha value for any item does not show a significant difference
in result when del eted meaning that the responses for each participant on each dispute cause
is considered consistent and no dispute cause effects the overall value of the Cronbach's

Alpha

Table 19: Cronbach's Alpha of Severity - Quality Result if an Item Deleted

. . . Scale Mean if Scale Variance | Cronbach's Alpha
Severity of Dispute Causes - Quality ltem Deleted | if Item Deleted | if Item Deleted
Excessive variation orders 123.1389 577.723 0.928
Delay in material/drawing approval 123.5000 568.086 0.927
Delay in payments 123.4444 555.397 0.926
Delay in response/decision making 123.2778 555.121 0.926
Constant interferencesin contract execution 123.4722 548.942 0.924
Late site handover to the contractor 123.7500 564.307 0.927
Apply penalty withouit conducting a proper 123.1667 559.114 0.926
investigation
Contradiction directions enforced on the
contractor by different personnel from the 123.0833 552.764 0.925
owner side
Lack of site supervision 122.8611 531.952 0.922
Sjbmntractlng/oqtgqurC| ng all project 123.0833 524,650 0.920
activities
unskilled contractor’s manpower/labor 122.9167 529.621 0.922
Poor quality of completed work 122.8889 527.244 0.921
Poor site management 1231111 535.416 0.922
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Severity of Dispute Causes - Quality

Scale Mean if

Scale Variance

Cronbach's Alpha

Item Deleted if Item Deleted if Item Deleted
Delay of material procurement 123.9722 560.542 0.926
Improper sequencing of work 123.4722 531.571 0.922
Mistakes in devolving the
bidding/estimation 123.6667 540.857 0.923
Unawareness of govgrnment rulesand 123.7500 544.307 0.923
regulations
Poor quality of material 122.9722 520.942 0.920
Unsuitable project leadership 1231111 522.844 0.920
incompetent subcontractors 123.2778 530.321 0.921
Inadequatefincomplete technical 1231111 523.302 0.921
plans/specification
Lack of original as-bwl_t d_raNl ngs for 123.9778 522835 0.920
government buildings
Weaknessin contract language 123.3611 536.409 0.922
A contradiction between project documents 123.4444 524.940 0.920
Unresdlistic project schedule 123.3056 532.447 0.922
Inaccurate BOQ in the lump-sum contract 123.8611 561.837 0.925
Ambiguity in project boundaries and
responsibility 123.3056 545.075 0.923
Poorly defined scope of work 123.0278 521.285 0.920
Lack of setting a dispute resolution
reference between contract parties 1234722 554.542 0.925
Mixing lump-sum and unit-price
impracticaly in the same contract 1236111 564.416 0.927
Ambiguity in the contract document 123.3056 539.190 0.923
Lack of communication and coordination 123.2500 527.564 0.920
Misunderstanding between owner and 123.2222 533.378 0.921
contractor
Lack of team spirit 123.3611 552.009 0.924
Delay of permit/approval f_rom other 123.7778 565.778 0.926
government authority
Differing site conditions 123.6389 548.923 0.923
Shortage of skilled Wo_rkers for maintenance 123.1389 500,837 0.921
services
Unavailability of required spare parts 123.0833 558.650 0.926
Materials delay due to customs clearance 123.8611 567.552 0.927
Fluctuation of mater_ials COosts project 123.7222 549.978 0.924
execution
Westher conditions 123.5833 558.993 0.926
Inflation 123.8333 556.829 0.926
Unforeseen problems 123.4722 550.542 0.924
Force majeure 123.8056 551.475 0.924

68




Reliability Test of Dispute Cause Severity on Time:
The result indicates that Cronbach’s Alpha value for the dispute cause severity ontimeis
also greater than 0.8 meaning that the responses for each participant are consistent

throughout the questionnaire items and therefore considered reliable data.

Table 20: Cronbach’s Alpha for Dispute Cause Severity — Time

\ Cronbach’'s Alpha
Data Type Crz?bﬂ;h > Based on Ilt\lercr)wfs
P Standardized Items
Severity of Dispute Causes - 0.967 0.965 44
Time

The Cronbach's Alpha value for any item does not show a significant difference in result
when deleted meaning that the responses for each participant on each dispute cause is
consistent and that is expected since the overall Cronbach's Alphavalue for thisdata set is

greater than 0.8.

Table 21: Cronbach's Alphaof Severity - Time Result if an Item Deleted

. . . Scae Mean if ScaleVariance | Cronbach's Alpha
Severity of Dispute Causes - Time ltem Deleted | if Item Deleted | if Item Deleted
Excessive variation orders 134.7222 885.692 0.967
Delay in material/drawing approval 134.9167 853.279 0.965
Delay in payments 134.8333 889.343 0.967
Delay in response/decision making 134.8333 865.571 0.966
Constant interferencesin contract execution 134.8611 858.752 0.966
Late site handover to the contractor 135.2778 859.578 0.966
Apply penalty withouit conducting a proper 1352222 880.578 0.966
investigation
Contradiction directions enforced on the
contractor by different personnel from the 135.1667 859.514 0.966
owner side
Lack of site supervision 135.3056 898.847 0.968
Suboontractlng/ogtsqur0| ng all project 135.4444 888.825 0.967
activities
unskilled contractor’s manpower/labor 135.0278 853.456 0.965
Poor quality of completed work 135.3056 876.390 0.967

69



Severity of Dispute Causes - Time

Scale Mean if

Scale Variance

Cronbach's Alpha

Item Deleted if Item Deleted if Item Deleted
Poor site management 135.0000 862.743 0.966
Delay of material procurement 134.9167 847.907 0.965
Improper sequencing of work 135.0000 851.200 0.965
Mistakes in devolving the
bidding/esti mation 135.4722 870.256 0.967
Unawareness of government rules and 1351111 860.159 0.966
regulations
Poor quality of material 135.3889 910.073 0.968
Unsuitable project leadership 134.8889 880.216 0.966
incompetent subcontractors 135.0556 875.140 0.966
Inadequatefincomplete technical 135.3333 874.629 0.966
plans/specification
Lack of original as—bun_t erawl ngs for 135.1944 861.190 0.966
government buildings
Weakness in contract language 135.0556 874.454 0.966
A contradiction between project documents 135.2778 862.835 0.966
Unresdlistic project schedule 135.0833 861.850 0.966
Inaccurate BOQ in the lump-sum contract 135.3056 882.390 0.967
Ambiguity in project boundaries and
responsibility 135.2222 855.378 0.966
Poorly defined scope of work 134.8333 863.571 0.966
Lack of setting a dispute resolution
reference between contract parties 135.3333 836.114 0.965
Mixing lump-sum and unit-price
impracticaly in the same contract 1354722 861.056 0.966
Ambiguity in the contract document 135.1389 867.380 0.966
Lack of communication and coordination 134.9444 866.225 0.966
Misunderstanding between owner and 135.0000 871.600 0.966
contractor
Lack of team spirit 135.1111 888.387 0.967
Delay of permit/approval f_rom other 135.1389 845,552 0.965
government authority
Differing site conditions 135.1667 866.771 0.966
Shortage of skilled Wo_rkers for maintenance 135.1667 858.029 0.966
services
Unavailability of required spare parts 135.1389 853.609 0.966
Materials delay due to customs clearance 135.0556 858.454 0.966
Fluctuation of materlals_costs during project 135.4722 894.885 0.968
execution
Westher conditions 135.0833 877.164 0.967
Inflation 135.4444 899.054 0.968
Unforeseen problems 135.1944 865.304 0.966
Force majeure 135.0278 864.542 0.966

70




Reliability Test of Dispute Consequence Frequency:
The result indicates that Cronbach’s Alphavalue for dispute consequence frequency isaso
greater than 0.8 meaning that the collected data has a high internal consistency throughout

the questionnaire items and therefore considered reliable data.

Table 22: Cronbach’s Alpha for Dispute Consequence Frequency

. Cronbach's Alpha
Data Type Crzrlwk;ﬁ(;h s Based on Ilt\lercr):cs
Standardized Items
Dispute Consequences 0.809 0.807 13

The Cronbach's Alpha values for delay in project delivery date, breakdown in
communication and professional relationship, underutilization of resources, and delay in
the progress of work show a dlight increase in Cronbach's Alpha value when deleted
meaning that the internal consistency of those dispute consequences is not as consistent as
the rest of items. However, since the overall Cronbach's Alpha value is greater than 0.8,

then this set is considered reliable.

Table 23: Cronbach's Alpha of Dispute Consequences Result if an Item Deleted

Dispute Consequences ?cal eMean if _Scal e Variance C_ronbach's Alpha
tem Deleted if Item Deleted if Item Deleted

Abandonment of the project 38.6944 54.675 0.789
Increment in project cost 38.1389 57.552 0.797
Delay in project delivery date 38.5833 60.993 0.803
Profitability loss 38.4722 60.085 0.799
Loss of business viability 38.3333 57.657 0.797
Loss of company reputation 38.5833 54.421 0.781
Diminution of respect between parties 38.5000 56.257 0.794
Damages to business relationships 38.5278 58.199 0.791
Tension and dampness of team spirit 38.3889 56.073 0.790
Reduction in productivity 38.2778 58.778 0.793
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Scale Mean if Scale Variance | Cronbach's Alpha

Dispute Consequences ltem Deleted | if Item Deleted | if Item Deleted

Breakdown in communication and

professiondl relationship 38.5000 61.914 0.809
Underutilization of resources 38.7778 61.149 0.808
Delay in the progress of work 38.5556 60.254 0.802

Theresults of this section indicate that Cronbach’s Alphavauesfor all data sets are greater
than 0.8 meaning that the responses for each participant are consistent throughout the
guestionnaire itemsin each data set. Therefore, this conclusion asserts the reliability of the

collected data.
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4.3 Severity of Dispute Causeson Cost, Time, and Quality of

M aintenance Projects

Participants were asked to eval uate the severity of 44 predetermined dispute causesin terms
of cost, quality, and time in government building maintenance projects in Saudi Arabia.
This technique uses a 5-point Likert scale (1= No effect, 2= Very moderate, 3=Moderate,
4=Very severe, 5=Immense). The severity Index Sl is used to express the impact of the
dispute causes on government building maintenance projects in terms of cost, quality, and
time separately. All projects are monitored and controlled through cost, time and quality;
and maintenance projects are no different. Using the severity indices for cost, time and
quality is useful in determining a prioritization mitigation strategy to reduce/avoid dispute

Occurrences.

It is important to find the most severe dispute causes in order to take the necessary
precautions. There may be no need to take any action oftentimes, depending on the dispute

cause severity. However, adrastic measureisrequired if a dispute cause severity is high.

Moreover, the coefficient of variation is calculated for each dispute cause on cost, time
quality to measure level of agreement between participants. Thistype of statistical analysis
provides an indication of the magnitude of a standard deviation in comparison to its mean.
there is no one particular range that can be assigned to a coefficient of variation that is
regarded as being within the range. However, lower values for the coefficient of variation
are generaly seen as being preferable in most disciplines. This is because lower values
indicate that there is less fluctuation around the mean. Similarly, when the coefficient of

variation is larger, the dispersion level around the mean tends to be higher as well. The
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coefficients of variation for dispute cause severity on cost, time, and quality fall mostly
within an acceptable range which islessthan 30% meaning that level of agreement between
participants is somewhat high across all three data sets with the exception of some CV's
going above 30% (Brown, 1998; Ferreiraet a., 2019).

However, the coefficients of variation for the three data sets indicate that there is less
fluctuation around the means and the dispersion level around them is small meaning that
the level of agreement between participants is medium to high. Therefore, this conclusion

asserts the quality of the collected data.
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Table 24: Impact of Dispute Causes on Cost, Time, and Quality Based on RI|

Severity of Dispute Causes

No. | Category Dispute Causes Cost Time Quality
Std. Std. Std.
Mean cv Sl Rank | Mean cVv Sl Rank | Mean cVv S Rank
Dev. Dev. Dev.
1 Excessivevariationorders | 3.03 | 1.23 | 041 | 061 | 41 | 356 | 073|021 ]| 071| 1 | 311 | 075 | 024|062 | 12
2 De'ay'”a";z‘rir\'/zl”dra""”g 317 | 103 | 032|063 | 35 | 336 | 1.2 |036|067| 7 | 275 | 091 | 033|055 | 31
3 Delay in payments 358 | 125 | 035|072| 8 | 344 | 091 |026|069| 4 | 281 | 119 | 042|056 | 26
4 Delaylnri;?gkc??]ze/demson 361 | 093 |026|072| 6 | 344 | 108|031|069| 3 | 297 | 118 | 040|059 | 17
3 . .
® Constant interferencesin
5 3 et oo 35 | 085|024|070| 14 | 342 | 113|033 |068| 5 | 278 | 1.02 | 037 | 056 | 29
o] Late site handover to the
6 g gl 3 | 117 | 039|060 | 42 3 |124|041|060| 32 | 25 | 106 | 042|050 | 38
Apply penalty without
7 conducting a proper 342 | 097 | 028|068 | 22 | 306 | 083|027 |061| 30 | 308 | 12 | 039|062 14
investigation
Contradiction directions
8 enforced on the contractor |, g5 | 677 | 027 | 057 | 44 | 311 | 1.06 | 034 | 062 | 26 | 317 | 1.06 | 033 | 063 | 6
by different personnel from
the owner side
9 Lack of site supervison | 364 | 083 |023|073| 5 | 297 | 1.03 | 035|059 | 34 | 339 | 123 [ 036|068 | 1
10 Subcontracting/outsourcing | 5 55 | 94 | 029 | 0.65 | 29 | 283 | 077 | 027 | 057 | 40 | 317 | 125 | 040 | 063 | 7
g al project activities
11 g unskilled contractor’s | 358 | 111 | 034 | 066 | 27 | 325 | 1.16 | 036 | 065 | 13 | 333 | 1.31 | 039 | 067 | 3
5 manpower/labor
| B | Peor quality of completed | 378 | 087 | 023|076 | 1 | 297 | 106 | 036|059 | 34 | 336 | 125 | 037 | 067 | 2
c
Q
13 o Poor sitemanagement | 3.36 | 093 | 028 | 067 | 24 | 328 | 097 |030|066| 10 | 314 | 1.17 | 037 | 063 | 11
14 Delay of material 356 | 091 | 026|071| 9 | 336 | 127 |038|067| 7 | 228 | 097 | 043 | 046 | 44
procurement
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Severity of Dispute Causes

No. | Category Dispute Causes Cost Time Quality
Std. Std. Std.
Mean cv Sl Rank | Mean cVv Sl Rank | Mean cVv S Rank
Dev. Dev. Dev.
15 'mpmpervﬁﬂem'”g of | 325 | 084 |026|065| 29 | 328 | 123 | 038|066 | 11 | 278 | 127 | 046 | 056 | 27
16 Mistakesin devolvingthe | 525 | 105 | 027 075 | 2 | 281 | 1.21 | 043 | 056 | 42 | 258 | 1.25 | 048 | 052 | 35
bidding/estimation
Unawareness of
17 government rules and 35 | 085|024]070| 17 | 317 | 108|034 |063| 20 | 25 | 111|044 | 050 | 37
regulations
18 Poor quality of materiad | 372 | 091 | 025|074 | 4 | 289 [ 071 | 025|058 | 39 | 328 | 13 | 040|066 | 4
Unsuitable project
19 eeclership 356 | 081 | 023|071| 11 | 339 | 08 |024|068| 6 | 314 | 133|043 |063| 9
20 incompetent subcontractors | 3.39 | 0.64 | 0.19 | 0.68 | 23 322 | 093|029 | 064 | 15 297 | 123 | 041|059 | 17
Inadequate/incomplete
21 technical 35 | 077 022|070 | 14 | 294 | 101 | 034|059 | 37 | 314 | 14 | 045|063 | 10
plans/specification
Lack of origina as-built
22 drawings for government 344 | 069 | 020 | 0.69 | 20 308 | 116 | 0.37 | 0.62 | 29 297 | 132 | 044 | 059 | 17
buildings
23 I Weakness in contract 347 | 1.06 | 030|069 | 19 | 322 | 099 | 031|064 | 16 | 289 | 1.09 | 038 | 058 | 23
® language
m . .
24 @ A contradictionbetween | 5.5 | 476 | 024 | 064 | 32 | 3 | 117 |039|060| 33 | 281 | 1.17 | 042 | 056 | 25
*g project documents
25 % Unredlistic project 361 | 105 | 029|072 7 | 319 | 121 |038|064| 18 | 294 | 1.19 | 041 | 059 | 20
8 schedule
g .
26 5 '“fc"”ra‘eBoQ'”the 356 | 1.08 | 030|071 9 | 297 | 091|031 |059| 34 | 230 | 08 | 034|048 | 42
Q ump-sum contract
£ Ambiguity in project
27 boundaries and 336 | 1.02 | 030|067 | 25 | 306 | 1.19 | 039 | 061 | 31 | 294 | 1.07 | 036 | 059 | 20
responsibility
28 Poorly de\f\'lgﬁf scopeof | 55 | oga | 022 075| 3 | 344 | 097 |028|060| 2 | 322 | 131|041 |06a| 5
Lack of setting a dispute
29 resol ution reference 317 | 118 | 037 | 063 | 35 | 294 | 1.43 | 049 | 059 | 38 | 278 | 096 | 035 | 056 | 29
between contract parties
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Severity of Dispute Causes

No. | Category Dispute Causes Cost Time Quality
Std. Std. Std.
Mean cv Sl Rank | Mean cVv Sl Rank | Mean cVv S Rank
Dev. Dev. Dev.
Mixing lump-sum and
30 unit-priceimpractically in | 3.06 | 1.19 | 0.30 | 061 | 39 | 281 | 121 | 043 | 056 | 44 | 264 | 099 | 038 | 053 | 33
the same contract
31 Ambiguity inthe contract | 5 1> | 194 | 027 | 068 | 21 | 314 | 096 | 031 | 063 | 22 | 294 | 115 | 039 | 059 | 20
document
Lack of communication
32 ‘*‘g’s ol cordination 319 | 112 | 035 | 064 | 33 | 333 | 096 | 029 | 067 | 9 3 | 112|037|060| 16
8% [ mi -
< isunderstanding between
33 Ség e ] Controetor 308 | 1 |032|062| 38 | 328 |097|030|066| 11 | 303 | 1.03 | 034 | 061 | 15
34 Lack of team spirit 306 | 115 | 037 | 061 | 39 | 317 | 094 | 030|063 | 20 | 289 | 092 | 032 | 058 | 23
Delay of permit/gpproval
35 from other government | 2.92 | 097 | 0.33 | 058 | 43 | 314 | 1.36 | 043 | 063 | 23 | 247 | 0.77 | 031 | 049 | 39
authority
36 Differing site conditions | 3.19 | 1.01 | 032 | 064 | 33 | 311 | 104 | 033|062 | 25 | 261 | 08 | 031|052 | 34
37 Shortage of skilledworkers | 539 | 161 | 031 | 066 | 26 | 311 | 1.14 | 037 | 062 | 26 | 311 | 1.24 | 040 | 062 | 12
'8 for maintenance services
® — -
‘| T Unavailapility of required | 357 | 096 | 030 | 064 | 31 | 314 | 125 | 040|063 | 23 | 317 | 1 |032|063| 7
X spare parts
[e} N
39 3 Materialsdelay dueto | 549 | 109 | 035 | 062 | 37 | 322 | 1.1 | 034|064 | 17 | 239 | 1.02 | 043 | 0.48 | 42
L customs clearance
T Fluctuation of materials
40 |5 costs during project 35 | 103|0290|070| 16 | 281 | 101 | 036|056 | 42 | 253 | 1.03 | 0.41 | 051 | 36
ad execution
M Weather conditions 328 | 097 |030|066| 27 | 319 | 101 | 032|064 | 19 | 267 | 1.12 | 042 | 053 | 32
42 Inflation 353 | 128 | 036 | 071 | 13 | 283 | 091 | 032 | 057 | 40 | 242 | 1.08 | 045 | 048 | 41
43 Unforeseen problems 35 | 085 (024|070 | 17 308 | 097 | 031|062 | 28 278 | 087 | 031 | 056 | 27
44 Force majeure 356 | 094 | 026 | 071 | 11 | 325 | 1.13 | 035 | 065 | 14 | 244 | 1.03 | 042 | 049 | 40
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The results indicate that the most severe dispute causes in government building
maintenance projects on codt, time and quality are either owner, contractor or project
document related dispute causes. The owner related dispute causes in terms of time are
excessive variation orders, delay in response/decision making, delay in payments, and
constant interferencesin contract execution. The contractor related dispute causesin terms
of cost or quality are poor quality of completed work, mistakes in devolving the
bidding/estimation, unskilled contractor’s manpower/labor, poor quality of material and
lack of site supervision. Lastly, the most severe project document related dispute cause is
poorly defined scope of work. Table 25 summarizes the most severe dispute causes in
owner, contractor and project document categories with a color-coding system to clearly

present the similar dispute causes on cost, time and quality.

Table 25: Most Severe Dispute Causes on Cost, Time, and Quality

Severity Rank
Category Cost Category Time Category Quality
Poor quality of Excessive Lack of site
Contractor completed work Owner variation orders Contractor supervision 1
Mistakesin . . .
Contractor devolving the Dzﬂrﬁm Zggnygengs Contractor clj)on?r Igltj:ld' :zlloc;fk 2
bidding/estimation pe P
. . Deay in unskilled
Project ezl eEize Owner response/decision Contractor contractor’s 3
Document scope of work .
making manpower/labor
Contractor e qual_lty @ Owner Delay in Contractor Rees qual_lty af 4
material payments material
Constant
Contractor Lack of gte Owner interferencesin Project. Poorly defined 5
supervision contract Document | scope of work
execution

The most severe dispute causes are approached by each category and their effects on cost,

time or quality are further discussed in the context of the text as follows:
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4.3.1 Most Severe Owner Related Dispute Causes

The excessive variation order isthe one of four owner related severe dispute causes on time
in government building maintenance projects, but it has less of an impact on the cost and
quality. Given the time and effort required to implement variation orders and the long
procedures they usually take can judtify its impact on time. The fact that constant
adjustments have to be made for the project schedule due to the excessive variation orders
in the midst of maintenance project just addsto the complexity, resulting oftentimesin time
overrun, and dissatisfied maintenance contractors. Furthermore, at various stages of a
maintenance project, decisions must be made by the owner and their approval is needed.
Asresult, anytime there isadelay in response/decision making from owners, it has amajor
impact on the project's completion time and cost. However, the delay in response/decision
making by owners does not seem to have an effect on the maintenance project quality. This
is because most quality procedures are outlined in the contract document leaving the
majority of the effect on the project time and cost. Another owner related severe dispute
cause is delay in payments as it impacts the cost and time of government building
maintenance projects which makes sense, given that contractors might pull out their
recourses from the project and cease the work progress until they are paid, resulting in
more inured expenses and delay in project time schedule. The constant involvement of the
owner is vitally necessary in government building maintenance projects, athough this
involvement is frequently mistaken for interference with the contract execution. When
owners approve the method of statement in executing a project, their intervention in the
contract execution isless significant at this point, given that the project final handover must

satisfy the contract criteria. In addition, the project's success is not served by pressuring
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maintenance contracts to execute the project in a way they are not accustomed to, which
explain the dlight effect on cost, but more importantly itsimpact on time.

4.3.2 Most Severe Contractor Related Dispute Causes

Thefirst most severe contractor related dispute causeis the poor quality of completed work
on cost and quality of government building maintenance projects. This is due to the
incurred costs of lacking to implement well-known quality standards and procedures in
building maintenance projects. This dispute cause does not seem to have a direct effect on
time, however, the impact on cost and quality would result in indirectly delays in project
time schedule. The poor quality of completed work also requires oftentimes reworking jobs
which costs owners and contractors a fortune. Therefore, maintaining a high standard of
quality throughout every phase of a project saves time and money by preventing errors that
would otherwise have to be fixed. Maintenance contractors also risk project termination
and losing future clients as a result of the poor quality of the work performed. Therefore,
in order to minimize the likelihood of poor quality of work in maintenance projects, it is
imperative that maintenance contractors follow well known quality standards and
procedures. The methods of ensuring the work quality are oftentimes specified in the
contract document. These polices and regulations aid in the avoidance of poor quality of
completed work which in return reduces/minimizes the dispute occurrence.

The mistakes in devolving the bidding/estimation is the second most contractor related
severe dispute cause on cost in government building maintenance projects. There is no
direct effect ontime or quality and thisis because usually devel oping the bids occurs before
the project initial and execution phases. However, it is important to ensure accurate and

fair estimation by contractors when bidding for maintenance projects as this may lead to
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dispute occurrences or contract termination. An estimate may be impacted by a collection
of minor errors. The estimator servesadual purposein this context, estimating and bidding.
Attempts by estimators to perform both tasks at once always lead to errors. The estimator
may start the bidding process only after being certain that the takeoff is completed, and the
costs and manhours have been calculated appropriately. It is the contractor who is
responsible for any mistakes made during the bidding process. A loss occursin aproject if
its budget is lower than its actual expenditures.

Using poor quality material in maintenance projects is another severe contractor related
dispute cause which definitely impacts both project cost and quality. Contractors might
save money initially on low quality materials, but they will likely end up costing them more
in the long term. Building materials are prone to a wide variety of degradation processes
and oftentimes they might get defective before the project commission phase. Moreover,
low quality materials might necessitate repairs during the warranty period, cutting into the
contractors’ profits. In the end, contractors will spend as much, if not more, on
replacements and repairs as they have on high-quality materials from the start.
Furthermore, utilizing low-quality materials in maintenance projects has an undeniable
effect on the overall quality of the project. Therefore, it is essentia that the used materias
in government building maintenance projects are durable and reliable to endure for the
duration of the warranty. The use of poor-quality material in maintenance projects does not
seem to have a direct effect on time as much as on cost and quality. However, whenever
an impact on cost or quality occurs in maintenance projects, a project time schedule delay

would follow as aresult in most cases.
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The results also indicate that lack of site supervision is considered a severe contractor
related dispute cause on the cost and quality of government building maintenance projects,
but with no direct effect on time. One of the site supervisor’s roles is to monitor the project
work execution during the project lifespan. Moreover, site supervision in maintenance
projects is crucial for carrying out the work in accordance with the contract requirements
by following the quality and control procedures. The lack of site supervision oftentimes
leads to defective completed work which results in a rework job that costs contractors
double the initial planned budget. In adiation, compliance with health and safety laws
requires close monitoring and conducting regular checks of maintenance project sites.
Therefore, the absence of site supervision in maintenance projects has a severe impact on
cost and quality. Furthermore, having skilled labor in the maintenance field resultsin high
productivity and accuracy in performing the work. On the contrary, hiring inexperienced
workersamost alwaysresultsin arework job and owner dissatisfaction. Unskilled workers
oftentimes lack the fundamental skills to perform the required maintenance work which
increases the chances of performing poor quality of work that impacts the project time and
quality. Therefore, the quality of work performed depends on the skills of workers.

4.3.3 Most Severe Project Document Related Dispute Causes

The poorly defined scope of work is the only most severe project document related dispute
cause on cogt, time, and quality in maintenance projects. Well definition of the project
scope relies on a clear project objective and vision that owners must outline in advancein
order to contribute to the success of the project. In the absence of a well-defined scope of
work, success of maintenance projects is unlikely. Poor definition of project scope lacks

the intended objectives, requirements and functionality of a project which resultsin taking
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longer than planned, incurring more expenses to complete the project, and lacking the
required quality of work which explains the importance of awell-defined scope of work in
maintenance projects. The maintenance project's scope is a crucial contracting document
that describes in detail what each party must accomplish. This essential document also
describesin full everything that must be done, and how it will be done. Therefore, attention
must be paid in preparing the project scope of work to avoid excessive variation orders.
The constant changes in poorly defined project scopes during the execution phase have
serious consequences on the project cost, time, and quality. Therefore, poorly defined
scope of work is definitely a severe dispute cause and the best defense against these

consequences is preparing a well-defined scope of work.
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4.4 Frequency of Dispute Causes of M aintenance Proj ects

The participants were asked to evaluate the frequency of 44 predetermine causes of
disputes of government building maintenance projects on a5-point Likert scale (1= Never,
2=Rarely, 3=Sometimes, 4=0ften, 5=Always). This section utilizes the frequency index
find the most frequent dispute causes in government building maintenance projects in
Saudi Arabia. The frequency index is determined for each dispute cause after calculating

the mean, and standard deviation.

The coefficients of variation for dispute cause frequency fall mostly within an acceptable
range which is less than 30% meaning that level of agreement between participants is
somewhat high across all three data sets with the exception of some CV s going above 30%.
However, those coefficients of variation indicate that there is less fluctuation around the
means and the dispersion level around them is small meaning that the level of agreement
between participants is medium to high (Brown, 1998; Ferreira et al., 2019).

The result indicates that the most frequent owner-related dispute causes are constant
interferences in contract execution and delay in decision-making. In government building
maintenance projects, the constant involvement of the owner is highly required but
sometimes this involvement is misinterpreted as interference of the contract execution.
Owner interference in the execution phase is indirectly associated with the lack of the as-
built drawings as owners are unable to visualize the execution of the maintenance work;
subsequently they feel the urgency for their constant intervention in the contract execution
which explains the high frequency of this dispute cause. Furthermore, owners of
mai ntenance proj ects are obligated to perform their roles perfectly to ensure smooth project

execution. Responding to the contractor’s requests to either acquire any necessary permits
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and authorizations, or to provide clarification on any concernsregarding the project's scope
is some of the main roles of owners. However, the delay in response or making the
necessary decision by owns usualy affects the time schedule of the project which
contractors would be blamed for. The lack of establishing a project communication plan
that specifies a defined duration for which each party is expected to respond in aso
contributes to the frequency of this dispute cause.

Table 26: Frequency of Dispute Causes

. Std.

No. Category Dispute Cause Mean Deviation cv Fl Rank
1 Excessive variation orders 3.22 151 047 | 064 | 25
2 Delay in material/drawing approval 3.50 0.81 023|070 | 12
3 Delay in payments 3.61 1.08 0.30 | 0.72 6
4 g Delay in response/decision making 372 | 08 |o024|074| 3
5 E Constant interferences in contract execution | 3.92 1.08 0.28 | 0.78 2
6 g L ate site handover to the contractor 3.00 1.01 034 | 060 | 32
7 5 Apply pendty yvithogt cqnducting aproper 328 121 037 | 066 | 24

investigation
Contradiction directions enforced on the
8 contractor by different personnel from the 3.42 1.25 037 | 068 | 14
owner side
9 Lack of site supervision 2.78 0.93 0.33 | 056 | 39

10 Subcontracti ng;g::\t/smgu ng all project 331 0.89 027 | 066 | 21
11 unskilled contractor’s manpower/labor 3.33 0.96 0.29 | 0.67 19
12 3 Poor quality of completed work 3.03 0.97 032]|061| 31
13 ® Poor site management 3.08 0.97 0.31 | 0.62 26
14 E‘g Delay of material procurement 3.39 1.08 032|068 | 16
15 S Improper sequencing of work 3.67 1.20 0.33 | 0.73 4
16 g Mistakes in devolving the 353 | 111 |031|071| 10

S bidding/estimation
17 Unawar e”essroefgﬁfg’m‘fgz’;‘em ruesand | 364 | 113 [031]073| 5
18 Poor quality of material 3.00 0.79 0.26 | 060 | 32
19 Unsuitable project leadership 3.08 1.02 033]|062| 26

20 incompetent subcontractors 2.83 1.06 0.37 | 057 | 38
21 B I nadequate/incompl ete technical 300 | 126 | 042|060 34

! plans/specification

2o E Lack of origina as—bwl_t d_raW| ngs for 414 115 028 | 0.83 1

= government buildings

23 é Weaknessin contract language 3.33 0.79 024 | 067 | 20
24 § A contradiction between project documents | 3.08 1.13 037 | 062 | 26
25 9 Unrealistic project schedule 3.31 0.98 0.30 | 066 | 23
26 _501 Inaccurate BOQ in the lump-sum contract 3.42 1.00 029 | 068 | 14
o7 on Ambiguity in project boundaries and 344 116 034 | 069 | 13

responsibility
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. Std.
No. Category Dispute Cause Mean Deviation cv Fl Rank
28 Poorly defined scope of work 3.53 0.91 0.26 | 0.71 9
Lack of setting a dispute resolution
29 reference between contract parties 3.36 138 0411067 18
Mixing lump-sum and unit-price
30 impracticaly in the same contract 3.61 1.36 0.38 | 0.72 !
31 Ambiguity in the contract document 3.06 0.83 027 | 061 | 29
32 o B Lack of communication and coordination 247 1.06 043 | 049 | 43
B - -
33 g S R Misunderstanding between owner and 356 1.00 028 | 071 8
% ED contractor
34 © Lack of team spirit 2.83 091 |032|057| 36
35 Delay of permit/approval f_rom other 336 148 044 | 067 | 17
government authority
36 Differing site conditions 3.06 0.86 028 | 0.61| 30
37 g Shortage of skilled workers for maintenance 204 104 035 | 059 | 35
2 services ' ) ' '
38 5 Unavailability of required spare parts 2.83 1.00 035|057 | 36
39 g Materials delay dueto customsclearance | 3.31 1.01 031|066 | 21
40 = Fluctuation of materi algcosts during project 350 121 034 070| 11
g execution
41 5 Weather conditions 2.61 0.87 033|052 | 41
42 Inflation 2.67 1.10 041 | 053 | 40
43 Unforeseen problems 2.58 0.94 0.36 | 0.52 | 42
44 Force majeure 242 0.84 035|048 | 44

The results also indicate that the most frequent contractor-related dispute causes are
improper sequencing of work and unawareness of government rules and regulations. The
importance of work sequence is often emphasized in maintenance projects as they are
considered time-sensitive projects which justifies the high frequency of this dispute cause.
Improper work sequence affects the project's deadline and the quality of work performed.
Usually, the role of setting the work sequence in maintenance projects is the responsibly
of the contractor; and to ensure the project completion within the time and the required
quality, contractors are imperative to set a proper work sequence in an early stage of the
project unlessinstructed otherwise by the owner. Furthermore, the lack of awareness of the
continuous updating Saudi rules and regulations expose maintenance contractors to

penalties and delays in the project time schedule. Most of the maintenance work executed
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to government buildings require some sort of procedure to be followed which can be
sometimes work permits or approvals from other entities which are associated directly or
indirectly in the executed maintenance project. It isthe obligation of bidders (maintenance
contractors) to be fully knowledgeable in the genera rules and regulations of local content
and government procurement authority before undertaking any government maintenance
work, evenif they are not explicitly outlined in the scope of work for the project. Therefore,
itiscrucial for contractors to be familiar with the Saudi rules and regulations pertaining to

the executed work, in addition to the entity's own requirements.

Lastly, the most frequent project document related dispute cause in government building
maintenance projects is the lack of original as-built drawings for government buildings.
The lack of the as-built drawings is widespread in government buildings creating
continuous difficulties for the maintenance team in carrying out their duties properly. This
can bejustified as proper maintenance is not performed until many years after government
buildings start to decay. This is noticed across many cases worldwide as building
maintenance is often seen or misunderstood as breakdowns or deficienciesin the building's
structure or other problems in terms of meeting the building's intended purpose.
Furthermore, older government buildings only relied on paper-based design drawings,
which are vulnerable to the environment elements or are often lost. Thisissue causes abig
concern to owners and contractors as the original as-built drawings must be accessible
during the execution of corrective and preventative maintenance work in order to locate

utility piping systems, electrical cables, and the structural components, etc.
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4.5 Adjusted Frequency of Dispute Causes of Maintenance Projects

The frequency indices of dispute causes in government building maintenance projects are
adjusted by considering the causes corresponding severity indices. FAII is calculated by
multiplying the severity index by frequency index. All severity indices in terms of cost,
time and quality are considered in calculation of FAII. The critical disputes causes are the
ones with the highest FAIl values (Gunduz & Ahsan, 2018). FAIIl produced improved
ranking results by combining the severity and frequency in asingle calculation. Therefore,
FAIl will be employed as the primary ranking technique in this paper due to its accuracy

and precision.
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Table 27: Adjusted Frequency of Dispute Causes on Cost, Time & Quality

Frequency Adjusted Importance Index (FAII)

No. Category Dispute Causes o Cost Time Quality
Sl FAIl | Rank | Sl FAIl | Rank | Sl FAIl | Rank
1 Excessive variation orders 064|061|039| 33 | 071|046 | 10 | 0.62 | 0.40 14
2 Delay in material/drawing approval 0.70 | 0.63 | 0.44 | 18 | 0.67 | 0.47 7 055 | 0.39 20
3 Delay in payments 0.72 | 0.72 | 0.52 6 0.69 | 0.50 4 0.56 | 041 12
4 g Delay in response/decision making 0.74 | 0.72 | 0.54 3 0.69 | 0.51 2 059 | 0.44 4
5 T Constant interferencesin contract execution 0.78 | 0.70 | 0.55 2 0.68 | 0.54 1 056 | 0.44 5
6 % Late site handover to the contractor 0.60 | 0.60 | 0.36 | 40 | 060 | 0.36 | 33 | 050 | 0.30 39
c . .
7 & Apply penalty without conducting aproper | .65 | 065 | 045 | 16 | 061 | 0.40 | 23 | 062 | 0.40 | 13
investigation
8 Contradi _cti on directions enforced on the contractor 06810571 039! 35 | 062|043 | 15 | 063 | 043 6
by different personnel from the owner side
9 Lack of site supervision 0.56 | 0.73 | 0.40 29 0.59 | 0.33 40 0.68 | 0.38 23
10 Subcontracting/outsourcing all project activities 0.66 | 065 | 043 | 23 | 057 | 037 | 29 0.63 | 0.42 8
11 unskilled contractor’s manpower/labor 0.67 | 066 | 044 | 22 | 0.65| 043 12 0.67 | 0.44 3
12 B Poor quality of completed work 061|076 | 046 | 15 | 059 | 036 | 34 | 067 | 041 10
13 % Poor site management 062 | 067|041 | 27 | 066 | 040 | 22 | 0.63 | 0.39 18
14 % Delay of material procurement 068|071 | 048 | 10 | 067 | 046 | 11 | 046 | 0.31 38
15 g Improper sequencing of work 0.73|0.65| 048 | 12 | 0.66 | 0.48 6 056 | 041 9
16 £ Mistakes in devolving the bidding/estimation 0.71 | 0.75 | 0.53 5 056 | 040 | 24 | 052 | 0.36 26
Q
17 © Unawareness of government rules and regulations | 0.73 | 0.70 | 0.51 7 0.63 | 0.46 9 050 | 0.36 27
18 Poor quality of material 060|074 | 045 | 17 | 058 | 035 | 38 | 0.66 | 0.39 15
19 Unsuitable project leadership 062|071 044 | 20 | 068|042 | 19 | 063 | 0.39 17
20 incompetent subcontractors 057|068 | 03| 36 |064|037| 32 |05 | 034 32
21 B g B Inadequate/incomplete technical plans/specification | 0.60 | 0.70 | 042 | 25 | 059 | 035 | 37 | 063 | 0.38 22
> E®
[oh=)
= — - -
2 o é & Lack of original as-built drawings for government 083 | 0.69 | 057 1 |oe2 | 051 3 059 | 049 1

buildings
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Frequency Adjusted Importance Index (FAII)

No. Category Dispute Causes o Cost Time Quality
Sl FAIl | Rank Sl FAIl | Rank Sl FAIl | Rank
23 Weakness in contract language 0.67 | 0.69 | 0.46 14 | 0.64 | 0.43 13 | 058 | 0.39 19
24 A contradiction between project documents 0.62 | 064|040 | 30 | 060|037 | 30 | 05 | 035 31
25 Unredlistic project schedule 0.66 | 0.72 | 0.48 11 | 0.64 | 0.42 16 | 059 | 0.39 16
26 Inaccurate BOQ in the lump-sum contract 0.68 | 0.71 | 0.49 9 059 | 041 | 20 | 048 | 0.33 35
27 Ambiguity in project boundaries and responsibility | 0.69 | 0.67 | 0.46 13 | 0.61 | 042 18 | 059 | 041 11
28 Poorly defined scope of work 0.71 | 0.75 | 0.53 4 0.69 | 0.49 5 0.64 | 0.45 2
29 Lack of setting adisputeresolutionreference | 57 | 63 | 043 | 24 | 059 | 040 | 25 | 056 | 037 | 24
between contract parties
30 Mixing lump-sum and unit-price impracticaly in the 072 | 061 | 0.44 19 056 | 041 21 053 | 038 21
same contract
31 Ambiguity in the contract document 061|068 | 042 | 26 | 063|038 | 27 | 059 | 0.36 28
32 3 5 5 Lack of communication and coordination 049|064 | 032 | 44 | 067]033| 41 | 060 | 030 | 40
33 E g _g Misunderstanding between owner and contractor 0.71] 062 | 0.44 20 0.66 | 0.47 8 0.61 | 043 7
o
34 5 O Lack of team spirit 057 | 061 | 0.35 41 0.63 | 0.36 35 058 | 0.33 34
35 Delay of perm't’app;z‘t’tf"ofirt‘)’/m other government | 67 | 058 | 039 | 31 | 063 | 042 | 17 | 049 | 033 | 33
36 5 Differing site conditions 061|064 | 039 | 32 |062|038| 28 | 052 | 032 36
37 g Shortage of skilled workers for maintenance services | 0.59 | 066 | 0.39 | 34 | 062 | 0.37 | 31 0.62 | 0.37 25
vd
38 5 Unavailability of required spare parts 057|064 | 037 | 38 | 063|036 | 36 | 063]| 036 29
39 EE Materials delay due to customs clearance 0.66 | 062 | 041 | 28 | 0.64 | 0.43 14 | 048 | 0.32 37
40 T Fluctuation of materials costs during project 070|070 049| 8 | 056|039 | 26 |o051] 035 | 30
5 execution
41 5 Weather conditions 052|066 | 034 | 43 | 064|033 | 39 | 053 | 0.28 42
42 Inflation 053071038 | 37 |057|030 | 44 | 048 | 0.26 43
43 Unforeseen problems 052070 | 036 | 39 | 062|032 | 42 056 | 0.29 41
44 Force majeure 0481071 | 034 | 42 0.65 | 0.31 43 049 | 0.24 44
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After adjusting the frequency of dispute causes in government building maintenance

project by consider the severity on cost, time and quality, it is noticed that two owner

related dispute causes appear in al categories which are constant interferences in contract

execution and delay in response/decision making. Moreover, the two-project document

related dispute causes that also effect cost, time and quality are lack of original as-built

drawings for government buildings and poorly defined scope of work. Therefore, to better

interpret and comprehend the results of the adjusted frequency of dispute causes in

government building maintenance projects, table 28 uses a color-coding system to clearly

present the similar dispute causes on cost, time and quality.

Table 28: Most Adjusted Frequent Dispute Causes in Maintenance Projects

Most Frequent Dispute Causes (FAII)
. . Rank
Category Cost Category Time Category Quality an
Lack of original Constant Lack of original
Project as-built drawings Owner interferencesin Project as-built drawings 1
Document | for government contract Document | for government
buildings execution buildings
Constant Delay in . .
Owner interferencesin Owner response/decision Dggﬂrﬁm Zggrgoﬁg?s 2
contract execution making P
. Lack of origina .
Delay in . . 3 unskilled
Owner response/decision Project I L OIERNgE Contractor contractor’s 3
. Document | for government
making o manpower/labor
buildings
. . . Delay in
Project gy GEE Owner Delay in Owner response/decision 4
Document scope of work payments .
making
. . Constant
M |sta!<es In Project Poorly defined interferencesin
Contractor devolving the Owner 5
T 2 Document scope of work contract
bidding/estimation .
execution

The most frequent dispute causes are approached by each category and their effects on

cost, time or quality are further discussed in the context of the text as follows:
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4.5.1 Most Frequent Owner Related Dispute Causes

The results indicate the most frequent owner related dispute causes after considering the
severity on cost, time and quality in government building maintenance projects are constant
interferences in contract execution, delay in response/decision making, and delay in
payments. The owner's continuous involvement is critical in government building
maintenance projects; nevertheless, this involvement is sometimes misinterpreted as
interference with contract execution. Therefore, owners must cooperate with maintenance
contractors to ensure smooth project execution. The owners major responsibilities include
replying to the contractor's requests for permits and authorizations, as well as clarifying
any concerns about the project's scope. As a result, delays in responding to or making
critical decisions by owners typically impact the project cost, time, and quality.
Furthermore, the delay in payments by ownersin maintenance projectsisafrequent dispute
cause as contractors may withdraw their resources from the project and halt work progress

until they are paid, impacting the project cost and time with less effect on quality.

4.5.2 Most Frequent Contractor Related Dispute Causes

Theresult indicate that the two most frequent contractor related dispute causes are mistakes
in devolving the bidding/estimation and unskilled contractor’s manpower/labor. Bidding
on amaintenance project without first carefully reviewing the drawings and specifications
would likely result in overestimated or underestimated bid. The mistakes in devolving the
bidding/estimation by contractor mostly impact the project cost with less effect on time
and quality. Thisis because typically developing the bids takes place before the project's
planning and execution phases, therefore the impact on time or quality is minimal. The

success of a bid relies on precise measurements and quantities of the project. Therefore,
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failing to read the project documentation and lacking the proper experience of the in-house
team definitely lead to incorrect project estimates. Sometimes, a site's specific
circumstances require extra expenses (e.g., the project remoteness and lack of easy access
to the site) which if not accounted for, contractors might end up skipping some quality
measures to account for the cost loss caused by the underestimated project bid. Therefore,
the mistakes in devolving the bidding/estimation impact mostly the project cost.
Furthermore, high productivity and precision of performing maintenance projects only
result from having skilled staff. Therefore, using unskilled personnel nearly invariably
leads to rework and owner dissatisfaction. Unskilled personnel lack the essential skills to
carry out the necessary maintenance work, which impacts the time and quality of the work.
The level of competence a worker possesses determines the quality of the job produced;

the greater the skill level, the better the quality of the work produced.

4.5.3 Most Frequent Project Document Related Dispute Causes

The results aso indicate that most frequent project document related dispute cause in
government building maintenance projects are the lack of original as-built drawings for
government buildings and poorly defined scope of work. The lack of the as-built drawings
iswidespread in government buildings creating continuous difficulties for the maintenance
team in carrying out their duties properly. This can be justified as proper maintenance is
not performed until many years after government buildings start to deteriorate. This is
noticed in many cases as building maintenance is often seen or misunderstood as
breakdowns or deficienciesin the building's structure or other problemsin terms of meeting
the building's intended purpose. Moreover, according to the recent findings of (Chandra &

Raj, 2020) that one of the most important aspects influencing building maintenance is the
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available detailing of working drawings. This issue is a big concern to owners and
contractors as the original as-built drawings must be accessible during the execution of
corrective and preventative maintenance work in order to perform work as per alocated

budget, planned schedule and required quality.

Furthermore, the scope of a maintenance project is a vital contracting document that
specifies in detail what is expected of each party. Correctly identifying and drafting the
project contract isthefirst step in establishing aproject, perhaps the most crucial step. This
critical document also spells out in detail everything that needs to be done, how to be done,
and by when each milestone is expected to be completed. Moreover, the use of imprecise
terminology and the lack of work instructions on how to deal with major project issues
(e.g., variation orders) al contribute to the poor definition of project scope. Therefore, poor
definition of scope of work impacts cost, time and quality of the project and is considered

afrequent dispute cause in government building maintenance projects.

The discussed dispute causes are considered the most frequent dispute causes in
government building maintenance projects and that is mainly due to the nature of
maintenance projects as they follow a short time schedule and tight budget that rely on a
dynamic work which is typically conducted on a periodic basis. Therefore, it isimportant
to keep an eye for those dispute causes and have each party involved acknowledge their

rolesin the project to prevent them from arising during project execution.
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4.6 Risk M apping of Dispute Causesin Maintenance Projects

Identifying and mitigating potential risks is an essential part of any maintenance project
management strategy. It raises the probability that the project will be finished successfully
while lessening the impact of any potential problems. Risk assessment is a useful tool that
isused during the planning phase of aproject. It enumeratesthe possiblethreatsto aproject,
recordstheir frequency, and assesses the harm or delay that might result from those threats.
The risk assessment provides atabular illustration of the risk analysis by classifying them
according to their frequency and degree of severity. The risk matrix relies on the
conventional understanding of risk, which considers both the probability of an event and
the severity of its potential outcomes. This indicates that a risk mapping matrix is
constructed with two input variables. The severity and frequency are the sole factors that
go into calculating the risk matrix (Ni et a., 2010). Causes of disputes are considered
potential risks throughout the project lifecycle. Using a risk mapping matrix to visualize

those risksis a great way to avoid them.

By providing avisual representation of each cause's average impact and frequency level in
the data collected from the respondents, the risk mapping matrix, shown in Figure 18, isa
tool that aids in expressing which risk zone each dispute cause fits into. The frequency
mean values (1-5) are shown on the horizontal axis, while the impact mean values (1-5)
are shown on the vertical axis. The matrix has been colored based on a set of thresholds.
Different color codes and alphabetic letters signify various risk categories and suggest
various actions. The risk categories are coded using the alphabetic letters A through E, as
illustrated in table 29. Code A (blue color) impliesanegligiblerisk, necessitating no further

action on the part of the maintenance contractor. Code B (green color) signifies high impact
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and moderate frequency which urges maintenance contractors to think about the viability
of implementing measures to mitigate/reduce the risk. Code C (yellow) denotes high
impact and moderate frequency. It requires contractors to assess further risk-reduction
measures, execute those deemed practicable, and approve continuous operations.
Furthermore, high frequency and high impact are indicated by the code D (orange color),
and maintenance contractors are required to do an appropriate quantitative or qualitative
risk analysis to confirm the risk level. It aso requires maintenance contractors to
implement adequate risk-reduction measures at this level. Finally, code E (red color)
indicates very high impact and very high frequency and urges the use of opportunities

found during risk analysis. (Gunduz & Abu-Hijleh, 2020; Shash & AbuAlnaja, 2023).

Very High

Severity Leve

Very low

Very low > Very High

Frequency Level

Figure 18: Risk Mapping Matrix
The author established the borders of each zone by studying other research that employed

risk mapping in related domains and talking with academics and maintenance project

experts on how they evaluate the likelihood and severity of risks associated with
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maintaining government buildings. Table 34 indicates the risk class scale that corresponds

with each color zone and code. Therisk category is given for each potential risk asfollows:

Table 29: Risk Matrix Class Scales

ImpMact e;n FsrceglLéency Frequen%/I/;?Sportance Zone Color Grading
1.00-3.99 Very Low A Blue
4.00-7.99 Low B Green
8.00-11.99 Moderate C Yelow

12.00-19.99 High D Orange
20.00 - 25.99 Very High E Red

4.6.1 Risks Assessment of Dispute Causes on Cost, Time & Quality

Table 30 shows the average impact and frequency levels and risk zone for each of dispute
cause on cost, time and quality. High risks are more critical to government building
maintenance projects than moderate to low risks in most cases. The delay in payments,
delay in response/decision making, constant interferences in contract execution, delay of
material procurement, Improper sequencing of work, mistakes in devolving the
bidding/estimation, unawareness of government rules and regulations, lack of origina as-
built drawingsfor government buildings, inaccurate BOQ in the lump-sum contract, poorly
defined scope of work, and fluctuation of materials costs during project execution are all

high risksin terms of cost, time and quality.
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Table 30: Risks Assessment of Dispute Causes on Cost, Time & Quality

Severity Cost Time Quality
No. Dispute Causes Frel\ﬁgern'ncy ] Risk Risk
Cost | Time | Quality Frequency ZRc;rS]I;/ Frequency Zone/ Frequency Zone/
Mean | Mean | Mean x Severity Grading x Severity Grading x Severity Grading
Owner Related
1 Excessive variation orders | 3.03 | 3.56 311 3.22 9.76 C 11.46 C 10.02 C
p | Delyinmaenidfdraning | 5.7 | 355 | 575 3.50 11.08 C 11.76 C 9.63 C
approval
3 Delay in payments 358 | 344 | 281 361 12.94 C
4 | Delayinresponseldecision | 561 | 344 | 297 372 13.44 c
making
5 | Constantinterferencesin | 55, | 345 | o7 3.9 1371
contract execution
6 Late site handover to the 300 | 3.00 250 300 900
contractor
Apply penalty without

7 conducting a proper 342 | 3.06 3.08 3.28 11.20 C 10.02 (&3 10.11 C

investigation

Contradiction directions
g | enforcedonthecontractor |, g5 | 5349 | 347 3.42 9.68 c 10.63 c 1082 C
by different personnel from
the owner side
Contractor Related

9 Lack of site supervision 3.64 2.97 3.39 2.78 10.11 C 8.26 C 9.41 C
10 S*bgol“”a‘.’“”g’m.“’f".”rc' 9| 325 | 283 | 317 3.31 10.74 c 9.37 c 10.47 c

project activities
1q | unskilledcontractor’s = | 508 | 555 | 333 3.33 1093 c 1083 c 1111 c

manpower/labor
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Severity Cost Time Quality
No. Dispute Causes Fre'\%:ggcy ] Risk Risk
Cost | Time | Quality Frequency ZR'SI;/ Fregquency Zone/ Frequency Zone/
Mean | Mean | Mean x Severity on x Severity . x Severity .
Grading Grading Grading
12 | Poor q“"""fxocimmp'eted 378 | 297 | 336 3.03 11.44 c 9.00 c 10.18 c
13 Poor site management 336 | 328 | 314 3.08 10.36 C 10.11 9.68 C
14 Delay of material 356 | 336 | 228 3.39 12.05 11.39 7.72
procurement
15 | mpropersequencingof | 5.5 | 595 | 57 3.67 11.92
work
Mistakes in devolving the
16 bidding/estimation 375 | 281 | 258 353 13.23
Unawareness of

17 government rules and 350 | 317 2.50 3.64 12.74

regulations
18 Poor quality of material 372 | 2.89 3.28 3.00 11.17 8.67 9.83
19 Unsuitable project 356 | 339 | 314 3.08 10.96 1045 9.68

leadership
20 | incompetent subcontractors | 3.39 | 3.22 297 2.83 9.60 9.13 8.42

Project Document Related
Inadequate/incomplete
21 technical 350 | 294 | 314 3.00 10.50 C 8.83 C 9.42 C
plans/specification
Lack of origina as-built

22 drawings for government 344 | 3.08 297 4.14 14.26 12.76 12.30

buildings
23 Wesknessin contract 347 | 322 | 289 333 1157 © 10.74 c 9.63 c

language
o4 | Aconuadictionbetween | 5., | 36y | og) 3.08 0.94 C 9.5 © 8.65 &

project documents

25 Unredlisiic project 361 | 319 | 294 331 11.94 © 1056 c 9.73 ©

schedule
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Severity Cost Time Quality
No. Dispute Causes Fre,\?:ggcy ] Risk Risk
Cost | Time | Quality Frequency ZR'SI;/ Frequency Zone/ Frequency Zone/
Mean | Mean | Mean x Severity on x Severity . x Severity .
Grading Grading Grading
o6 | InaccuraeBOQinthe | 550 | 5q7 | 59 3.42 1215 - 10.16 c 8.16 c
lump-sum contract
Ambiguity in project
27 boundaries and 3.36 | 3.06 2.94 3.44 11.58 C 10.52 C 10.14 C
responsibility
2g | Poorly devf\'lgrelf scopeol | 375 | 344 | 322 3.53 13.23 12.15 11.37 C
Lack of setting adispute
29 resolution reference 317 | 294 2.78 3.36 10.64 C 9.90 C 9.34 C
between contract parties
Mixing lump-sum and
30 | unit-priceimpractically in | 3.06 | 2.81 2.64 361 11.03 C 10.13 C 9.53 C
the same contract
31 | Ambiguityinthecontract | 5 45 | 394 | 294 3.06 10.44 c 9.59 c 9.00 c
document
Owner & Contractor Related
3p | Leckofcommunication | 5.4 | 333 | 309 247 7.90 8.24 © 7.42
and coordination
33 | Misunderstanding between | 5 40 | 395 | 303 356 10.96 C 11.65 © 10.77 C
owner and contractor
34 Lack of team spirit 3.06 | 3.17 2.89 2.83 8.66 C 8.97 C 8.19 C
External Factor Related
Delay of permit/approval
35 from other government 292 | 314 247 3.36 9.80 C 10.55 C 8.31 C
authority
36 Differing site conditions 3.19 311 2.61 3.06 9.76 C 9.51 C 7.98 -
37 | Shortageof skilledworkers |5 51 | 549 | 399 294 9.73 C 9.16 c 9.16 C
for maintenance services
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Severity Cost Time Quality
No. Dispute Causes Fre'\%:ggcy ] Risk Risk
Cost | Time | Quality Frequency ZR'SI;/ Fregquency Zone/ Frequency Zone/
Mean | Mean | Mean x Severity on x Severity . x Severity .
Grading Grading Grading
3g | Unavaladilityof required | 5355 | 314 | 317 2.83 913 c 8.89 c 8.97 c
spare parts
Materias delay dueto
39 customs clearance 311 | 322 2.39 331 10.28 C 10.65 (63 7.90 -
Fluctuation of materials
40 costs during project 350 | 281 2.53 3.50 12.25 9.82 C 8.85 C
execution
41 Weather conditions 328 | 319 2.67 261 8.56 C 8.34 6.96
42 Inflation 353 | 283 2.42 2.67 9.41 C 7.56
43 Unforeseen problems 350 | 3.08 2.78 2.58 9.04 C 7.97
a4 Force majeure 356 | 3.25 244 242 8.59 C 7.85
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The high risks that fall within the owner related category are delay in payment, constant
interferencesin contract execution and delay in response/decision making which effect the
cost and time of the project directly. The continual involvement of the owner is vitally
necessary in government building maintenance projects; however, this involvement is
sometimes mistaken as interference with contract execution which poses a high risk in
terms of the project cost, and time. Furthermore, owners in maintenance projects are
required to work collaboratively with mai ntenance contractorsin order to ensure aseamless
project execution. Some of the key tasks of owners include responding to the contractor's
requests for permits and authorizations, as well as providing clarification on any concerns
about the project's scope. However, delays in responding or making crucial decisions by
owners frequently impair the project's cost and time, for which mostly contractors are held
accountablefor. Lastly, delay in payments pose a high risk on contractors caused by owner
in terms of cost and time which makes sense, given that contractors may withdraw their
resources from the project and halt work progress until they are paid, resulting in additional

delays and cost and time overruns.

The contractor related high risks in terms of cost or quality are delay of material
procurement, mistakes in devolving the bidding/estimation, unawareness of government
rules and regulations, and the improper sequence of the work. The importance of procuring
materials on time is often emphasized in maintenance projects as they are considered cost
and time sensitive projects. Therefore, delays in procurement are high risks and usually
affects the project's cost. When bidding on maintenance projects, contractors must ensure
accurate and fair estimation. Any faults made during the bidding process are the

contractor's responsibility. When contractors submit a bid, they are taking a risk, perhaps
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abig one. An accurate estimate isthefirst line of defencein lowering potential risks during
the project execution. Furthermore, maintenance projects also face another high risk due
to the contractor’s lack of awareness of the constantly updated Saudi laws and regulations.
Most maintenance work on government buildings requires some form of procedure to be
followed, which may include work permits or permissions from other agencies that are
directly or indirectly involved to project. Therefore, before doing any government
maintenance work, contractors must be fully informed of the general laws and regulations
of the local content and government procurement authority as well as the organization’s
own rules. Furthermore, the necessity of work sequence is frequently emphasized in
mai ntenance projects since they are regarded as time-sensitive projects. An incorrect work
seguence has an impact on the project's deadline. Typically, the role of setting the work
seguence in maintenance projects is the responsibility of the contractor and to ensure the

project completion is within time.

The high risksindicated in the results that are related to the project documents are the lack
of original as-built drawings for government buildings, inaccurate BOQ in the lump-sum
contract, and poorly defined scope of work. The lack of origina as-built drawings for
government buildings poses a threat on cost, time, and quality. The absence of as-built
drawings is common in government buildings, posing high risks for the maintenance
personnel in carrying out their duties appropriately. Thisis a high risk on terms of cost,
time and quality of maintenance projects as maintenance is not conducted until many years
after government facilities begin to deteriorate. This has been observed in many cases
around the world, as regular building maintenance is frequently regarded or misunderstood

as breakdowns or flaws in the structure of the building, or other problems in terms of
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performing the facility's intended purpose. According to arecent study by Chandra& Raj,
(2020), one of the most important factorsimpacting building maintenanceisthe availability
of working drawings details. Unfortunately, older government buildings relied solely on
paper-based architectural drawings, which were impaired by the elements or frequently
lost. Therefore, this is a high risk for owners and contractors since the original as-built
drawings must be available during the execution of corrective and preventative
maintenance work to ensure the work is performed as per the allocated budget, planned
schedule, and required quality. Another project document related high risk that impacts the
project’s cost and time is the project’s scope of work. A well-defined project scope is
dependent on a clear project aim and vision, which owners must articulate in advance in
order to contribute to the project's success. Maintenance projects are unlikely to succeed in
the absence of a well-defined scope of work due to the lack of the intended objectives,
needs, and functionality of a project, resulting in the project lasting longer than planned,
and incurring more expenses. Furthermore, inaccurate bill of quantities in a lump-sum
contract also provides a high-cost risk because the nature of lump sum contracts which are
considered fixed price contracts, and having incorrect bill of quantities leads to variation

orders, which drive the project's cost higher than anticipated.

Lastly, the only external factor related to high risk in terms of cost is the fluctuation of
materials costs during project execution, which is abig concern that needs to be addressed
by the project owner and contractor to prevent project cost overrun. Therisk of fluctuation
of materials costs can al so be managed through some provision of the contract which limits
rate fluctuation to a set percentage otherwise, the owner has to incur some of the material

rate change costs.
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In conclusion, the discussed dispute causes are identified as high risks in government
building maintenance projects though the risk mapping technique whereas the rest of
dispute causes are moderate to low risks in terms of cost, time, and quality. Furthermore,
the high risks identified through the risk mapping technique have many similarities to the
most frequent dispute causes identified though FAII technique which assets that the most
frequent dispute causes are oftentimes high risks in government building maintenance

proj ects.
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4.7 Consequences of Disputes

After determining the most frequent and severe dispute causes in government building
maintenance projects, it is also essential to study the effects of the disputes on either
owners, contractors, or projects. Most disputes that arise during government maintenance
projects end up negatively impacting all parties involved. The participants were asked to
indicate the dispute consequences. The participants provided numerical data on the
consequences of disputes on business relationship between the stakeholders, the project

progress, and on stakeholders’ business reputation.

Table 31: Dispute Consequences Frequency

Dispute Consequences Mean De?itg[t.i on Variance | Fl Rank
Increment in project cost 3.5556 1.22927 1511 0.711 1
Reduction in productivity 3.4167 0.99642 0.993 | 0.683 2
Loss of business viability 3.3611 1.22247 1.494 0.672 3

Tension and dampness of team spirit 3.3056 1.26083 1590 | 0.661 4
Profitability loss 3.2222 0.98883 0978 | 0.644 5
Brea;‘:g grfalc’"r";“;i”gﬁg%” ad | 31044 | 100900 1018 | 0639 | 6
Diminution of respect between parties | 3.1944 1.30536 1.704 0.639
Damages to business relationships 3.1667 1.02817 1.057 0.633
Delay in the progress of work 3.1389 1.04616 1.094 0.628
Loss of company reputation 31111 1.25988 1.587 0.622 | 10
Delay in project delivery date 31111 0.97915 0.959 0622 | 11
Abandonment of the project 3.0000 1.37321 1.886 0.600 | 12
Underutilization of resources 2.9167 1.07902 1.164 0583 | 13

The results indicate that an increment in project cost is the first and most frequent
consequence of disputes, and thisisan unavoidableresult of any dispute. There are disputes
which may be settled by negotiation and mediation and that is a healthy rapid resolution

strategy which oftentimes would not affect the schedule or budget of the project. Other
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dispute resolution methods, such as arbitration and litigation, might take anywhere from
six months to three years depending on many factors. The owners and the contractors are
losing a lot of money oftentimes because of the delay in resolving the disagreements.
Delays in the execution of many maintenance projects can result in significant financial
losses for the owners, especially in cases where the building is occupied before the project
execution and the owner isrequired to temporarily rel ocate their employees and belongings
to arental building while the work is being undertaken. In addition, contractors may incur
unanticipated costs for labor, materials and equipment needed to compl ete the work which
get suspended until the disagreement is settled. In some cases, there are some costs that are
associated with a judge or arbitrator that may be shared equally by the parties. Therefore,
the final cost of the project would oftentimes be far higher than theinitial estimates, which
would have a major impact on both sides. The frequency results of dispute consequences

are presented in abar chart form in Figure 19.

Frequency of Dispute Consequences

Figure 19: Dispute Consequences Based on Frequency
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The results indicate that the second most frequent consequence of disputes in government
building maintenance projects is reduction in productivity. Loss of productivity in
maintenance projects often occurs when disputes prevent necessary tasks from being
completed. Productivity drops may also be caused by not acquiring the necessary approval
for completed activity before moving on to the next task due to ongoing disputes between
parties. Therefore, oftentimes as long as the dispute remains unresolved, production will
suffer. The owner's low productivity is likely also attributable to their focus on dispute
settlement, which may prevent them from performing their essential responsibilitiesin the
project. In addition, contractors occasionally pull out their workers from the site to other
projectsif the resolution process takes longer than intended, seeing as how this represents
extra expenditures on the contractors part and a feasible alternative is to deploy these

resources el sewhere.

Theresultsindicate that theloss of businessviability isthe third most frequent consequence
of dispute in government building maintenance projects. A business may be considered
viableif it has sustained profitability over time and can satisfy itsfinancial and operational
commitments. If a company is viable, it means it has a good chance of continuing to
operate. This ability to endure depends on financial stability and productivity which
oftentimes is affected by disputes in maintenance projects. A contractor’s ability to
maintain day-to-day operations and to weather inevitable disputes is essential in a
maintenance project, otherwise, the contractor is unable to successfully complete the
project. Disputes are always a possibility in maintenance projects, and they may diminish
a company's viability if not resolved. Generaly, contractors would feel the effects of

business viability loss more than owners would.
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The rest of the consequences of dispute are equally significant and may be broken down
into two groups:. (1) those that pertain to communication between the project parties, and
(2) those that pertain to the project itself. Tension and dampness of team spirit, breakdown
in communication and professiona relationship, diminution of respect between parties,
damageto businessrel ationships, |oss of company reputation would fall into thefirst group.
Such sorts of disputesimpact both owners and contractors, which would be avoided rather
than reported in many cases due to their negative effect, which presentsitself more overtly
in individuals than the project itself. However, like any other kind of project, maintenance
projects are managed by humans, and as the project progresses, the resulting effects of the
lack of communication and interpersonal skills become more apparent. Most of the dispute
consequences in the first group are intangible; therefore, they are not oftentimes
immeasurable. However, there are various methods that may be used to manage and
regulate those types of dispute consequences in maintenance projects until the disputes are
resolved, such as the reimplementation of the code of conduct, the project communication

strategy plan, and informal encounters outside of work.

The second group of dispute consequences are profitability loss, delay in the progress of
work, delay in project delivery date, underutilization of resources, and abandonment of the
project. These primarily affect the project directly which would result in a negative impact
on contractors and owners. The second group of dispute consequences is more severe and
requires immediate attention from the project team and owner to be resolved. Otherwise,
unresolved disputes might lead to more detrimental outcomes for all parties involved and

oftentimes lead to the abandonment of the project.
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4.8 Dispute Resolution Systems

This chapter talks about the cost of dispute resolution, different methods used for resolution
and the time each method requires a dispute to fully be resolved. This information is
collected from experienced population in maintenance industry which is the primary
objective of this study. The experienced participants indicated that the three most common
dispute resolution methods in the maintenance industry are mediation, arbitration, and
court. Hence, this chapter is broken down as follows: (1) Mediation cost, duration and
disputes percentage solved through mediation, arbitration; (2) Arbitration cost, duration
and disputes percentage solved through Arbitration; and (3) Court cost, duration and

disputes percentage solved through court.

4.8.1 Mediation

A mediator is a third party who acts as an impartia facilitator in a dispute resolution
process, with the goal of assisting the parties in reaching an agreement without further
intervention from the mediator. M ediation has potential benefits sinceit encourages parties
to work together to resolve their dispute, but it also has the risk of failure if the parties
cannot reach an agreement. In mediation, both parties must agree to participate and find a
settlement via discussion and compromise. The mediator will next speak with each party
separately to highlight the benefits and drawbacks of each position, with the goal of
reaching an agreement. The mediator's role is to assist the parties in reaching an amicable
resolution by facilitating adiscussion in which they cometo termswith thefact that settling
for lessthan ideal isthe norm and reach an agreement. Instead of going through the lengthy
process of arbitration and litigation, the mediator in session will work to find a mutually

agreeable solution that will save both parties time and money.
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The costs of mediators vary in cost from one another. Determining the exact cost for a
mediation process is also difficult unless a fixed price has been agreed upon in advance.
The mediator's compensation shall be based on the time the mediator actually spends on
the case. It's possiblefor the mediator's compensation to be negotiated down from an hourly
charge to aflat rate that everyone involved is comfortable with. And even with flat rates,

mediators or mediation firms typically add extra hourly expenses if the parties are unable

to reach a settlement within the specified time.

RESOLUTION COST USING MEDIATION
60%
50%
40%
30%

20%

B Less than SR100,000 9 SR100,000 to less than SR300,000
SR300,000 to less than SR400,000 [-] SR400,000 to less than SR600,000
SR600,000 or more

Figure 20: Resolution Cost using Mediation.

However, this research can help us get a sense of the range of costs associated with a

mediation process for dispute resolution involving government building maintenance
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projects. Participants are asked to select one of five possible cost ranges. It can be seen
from the graph below that 36% of participants think that the cost of mediation is between
SR100,000 and SR300,000. More than half of participants think the total cost would be
lessthan SR100,000. The cost of mediation is based on what is decided upon by the sample

majority, which is less than SR100,000.

Furthermore, the majority of participants’ answers suggest that duration of mediation

process is less than 2 months accounting for 53% of total answers.

Table 32: Resolution Duration using Mediation.

Resolution Duration using Mediation | Number of Participants | Percent (%)
Less than 2 months 19 53%
2 to less than 6 months 13 36%
6 to less than 12 months 3 8%
12 to less than 18 months 1 3%
Equal to 18 months or more 0 0%
Tota 36 100%

This indicator is in conformance with the suggested duration of mediation resolution
process from Saudi Center for Commercial Arbitration (SCCA). And that is one of the
benefits of mediation resolution method as it helps keep costs down while still achieving
the desired results in timely manner, two crucial characteristics for a success

accomplishment of maintenance projects.

112



RESOLUTION DURATION USING MEDIATION
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Figure 21: Resolution Duration using Mediation.

What sets mediation apart from arbitration is that, unlike in arbitration, the parties in
mediation do not cede authority over the dispute to the mediator. It iscommonly considered
that mediation is a method based on interests, whereas arbitration is based on rights. In
addition to considering previous behavior, parties who take commercia interests into

consideration might make a decision based on how they want to continue working together

in the future.

Furthermore, the study suggests that mediation isthe most common method used to resolve
government building maintenance project disputes. The mgority of participants, who

account for 64%, agree that mediation is used anywhere from 76%-100% to resolve

disputes.
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DISPUTES PERCENTAGE SOLVED THROUGH:
MEDIATION
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Figure 22: Disputes percentage solved through: Mediation.

There are many reasons why mediation is the preferred method of dispute resolution in
Saudi maintenance industry, such as timesaving, court costs saving. Also, the parties are
under no obligation to settle their dispute during mediation and are free to do so at any

time. Nothing said during a mediation session can be used as evidence in a lega

proceeding.

4.8.2 Arbitration

Itiscrucial to establish aresolution method in agovernment buil ding maintenance contract
to implement it in the event of a dispute occurrence during project execution. Many
disagreements have varying causes and conseguences and can be approached from several
angles. Parties involved may aso agree on the form of dispute resolution that is more

convenient and expedited than what is specified in the contract.
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Arbitration is alegally binding method of resolving disputes. The main distinction is that
arbitrators generally have more freedom to reach a compromise between the disputing
parties. In arbitration, a neutral third party is hired to act as a private judge. And if one
party ultimately refuses to comply with the arbitrator's decision, the other might have it
enforced in court. Arbitration may bring adisagreement to afinal resolution, but the parties

involved have little to no influence in the matter.

Arbitration is a method of dispute resolution that is used instead of going to court
oftentimes. Due to the time and money required for litigation, many people prefer
arbitration instead. As with any legal proceeding, the cost of arbitration also may range.
Thetotal pricetag will increase or decrease depending on the size of the claim, the number
of scheduled hearings, and the volume of discovery motions. However, the participants are
asked to select the appropriate price of arbitration method based on a range of prices that
would yield a comprehensible outcome and provide an indicator of the suitable range of
the method's cost. A quicker approach, such as arbitration, is oftentimes more expensive
than a slower procedure, such as litigation. One other thing that can't be ignored is the

opportunity cost of aquick resolution.

115



RESOLUTION COST USING ARBITRATION
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Figure 23: Resolution Cost using Arbitration.

The study findings suggest that the cost of arbitration in maintenance projects of
government buildings falls within SR300,000 to less than SR400,000 per dispute
resolution. The duration of the arbitration procedure, the number of arbitrators engaged,
and even the style of hearing desired by the parties all contribute to the much greater cost

of arbitration compared to the aternative dispute resolution approach of mediation.

Furthermore, contracts and rules governing the maintenance industry frequently utilize
arbitration as the means of final dispute resolution rather than going to court. Choosing an
arbitrator or panel of arbitrators with experience in the maintenance industry is abig factor
in this. Arbitrators may be architects, engineers, or contractors, but they are more often

attorneys. Also, the procedure is thought to be ssmplified in arbitration. Arbitrators have
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some leeway in deciding what discovery to award the parties, therefore the length of the

procedure might vary widely depending on the nature of the dispute.

Table 33: Resolution Duration using Arbitration.

Resolution Duration using Arbitration | Number of participants | Percent (%)
Less than 2 months 2 6%
2 to less than 6 months 20 56%
6 to less than 12 months 7 19%
12 to less than 18 months 5 14%
Equal to 18 months or more 2 6%
Total 36 100%

The result of the study suggests that arbitration method duration used for settling
government building maintenance project disputes is 2 to less than 6 months as this
accounts for the majority of participants answers, 56% which is about 20 participants. In
addition, according to Article 30 of the Saudi Center for Commercial Arbitration’s
guidelines, the parties can decide when the arbitration decision should be given, aslong as
it'sdone within 60 days after the sessions' conclusion. Taking into account thetimeit takes
for all parties to submit the relevant documents, hearings, and the time for the arbitration
decision, the study's result of the time frame in regard to the arbitration method duration
for settling government building maintenance project disputes is consistent with that

specified duration in the center’s guidelines.
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RESOLUTION DURATION USING ARBITRATION
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Figure 24: Resolution Duration using Arbitration.

Although some may claim that the arbitration processis not as quick aswould be preferred,
there is no data that shows that courts are more effective than arbitration in government

maintenance disputes. Assumption holds false when considering arbitration's less rigid

formality of the Saudi Arabian system.

Furthermore, the arbitrator's ruling regarding the parties rights and obligations shall be
final and binding on all parties according to SCCA. Arbitration is distinct from mediation
inthat theimpartial third-party issues abinding ruling. However, mediation and arbitration

are not aternatives to one other. Most contracts have a clause for resolving disputes

118



between the parties that allows for, or even requires, them to try to work out their

differences through mediation first, with arbitration as a fallback if that fails.

The study findings have shown that the arbitration method is used to settle anywhere from
1% -25% of government building maintenance disputes, with participants accounting for

the majority of 50% agreeing for this percentage of method use in Saudi maintenance

industry.

DISPUTES PERCENTAGE SOLVED THROUGH:
ARBITRATION
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Figure 25: Disputes percentage solved through: Arbitration.

In most cases, the procedure of arbitration isless time-consuming as suggested by the result
of the last section. However, results suggest that this is not the most common way for
resolving disputes involving government building maintenance projects, perhaps because
contractors/owners are inexperienced with this sort of dispute resolution technique and
other, less expensive options such as the court system exist.
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4.8.3 Court System

The third method is court or litigation which involves a judge or jury making a decision.
Litigation begins with the filing of a lawsuit and continues through discovery, tria, and
any necessary appeals which oftentimes involves a defendant and a plaintiff arguing their
cases before ajudge and ajury. A judge or jury must consider al the evidence and make a
decision based on their findings. Any testimony or evidence presented in a public trial or

hearing will be entered into and preserved in the official record.

Litigation or court system, as opposed to arbitration, may be preferred if one of the disputed
parties hasasolid legal argument. Thisistrue because judgesand juries must strictly adhere
to thelaw. While arbitrators still follow the law while making their judgment, they do have
greater discretion to do so in afair manner. Decisions made by a judge or jury are more
likely to be overturned on appeal than those made by an arbitrator. Moreover, arbitration
is a less formal procedure than litigation. However, arbitration and litigation both often

result in monetary awards to one side.

A new phase in the Saudi judicial system began with the implementation of judicial costs
starting from 13™" of Mar 2022, which require litigants to pay sums to courtsin some cases
in order to reduce malicious and sham lawsuits and promote alternative means of dispute
settlement. The estimation of lawsuit cost in Saudi Arabia Court system currently is based
on the lawsuit value which an amount not exceeding (5%) of the value of the claim, with a

maximum limit of one million riyals according to Ministry of Justice.
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Figure 26: Resolution Cost using Court.

According to the findings of the study that court costs range from SR100,000 up to
SR300,000. This suggests that litigation costs less than arbitration, which can be attributed
to a number of factors specific to the local justice system. The Saudi government fully
backs its courts, and the aforementioned charge first went into effect in 2022. The second
reason isthat in contrast to litigation, where each side can choose an attorney or choose to

represent themselves, the arbitration system is more efficient and requires the services of

more than one arbitrator oftentimes, resulting in additional costs.

The finding of this study also suggests that the duration of litigation in Saudi Arabia for
settling government building maintenance project disputes takes anywhere from 12 to less

than 18 months, the longest duration when compared to the other settlement aternatives.
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RESOLUTION DURATION USING COURT
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Figure 27: Resolution Duration using Court.

There are two litigation systems that serve disputes settlement in Saudi Arabia, which are
the Commercial Court and the Board of Grievances (BOG). Thetwo systems are somewhat
similar; however, the Board of Grievances used to concern more litigation between

individuals and the government but currently, it is the responsibility of the Commercial

Court

Table 34: Resolution Duration using Court.

Resolution Duration using Court | Number of Participants | Percent (%)
Less than 2 months 0 0%
2 to less than 6 months 4 11%
6 to less than 12 months 8 22%
12 to less than 18 months 18 50%
Equal to 18 months or more 6 17%
Total 36 100%
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The contract is a very important tool in avoiding disputes in the maintenance industry. A
reliable contract spells out the roles of the parties involved, what is expected of them, and
the consequences of any breach of contract. It is common for contracts to incorporate
resolution methods for settling disputes between the parties. Litigation is the second most
common method of dispute resolution according to the findings of the study as the majority

of participants 56% agree that 50% - 75% of government building maintenance disputes

are resolved through the court system.

DISPUTES PERCENTAGE SOLVED THROUGH: COURT
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Figure 28: Disputes percentage solved through: Court.

Litigation or court system is the second most common used method for dispute resolution
in Saudi maintenance industry because of its relative ssmplicity. In the Saudi legal system,
neither the defendant nor the plaintiff isrequired to retain legal counsel in order to represent
oneself in court. The court system is also common because it provides areliable and low-

cost option for resolving disputes in the government building maintenance projects.
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CHAPTER 5

CASE STUDIES

5.1 Introduction

Case studies are employed as a second method to learn more about the dispute causes in
government building maintenance projects and the effects of these disagreements on
contractors. A case study isadetailed ook at a current occurrencein its actual setting. The
real-world evidenceis found in case studies, which may then be analyzed and researched.
The case studies are all collected from the Scientific Judicial Portal which is the largest
database specialized in the field of judiciary in the Kingdom of Saudi Arabia. The portal
provides valuable information for specialistsin thejudicial and legal field, academics, and
others. The site has been home to thousands of judicial records, since August of 2021,
including appeals, supreme court decisions, the Sharia pleading system, a monthly

summary of new laws, implementing regulations and rules.

This chapter also includes a comparison between the conceptual data from thefirst portion
of the study and the actual datain the cases studies. Each of the following case studies was
chosen after a thorough screening to verify that it provides relevant information on
maintenance disputes, its duration, the approaches taken to resolve them, and how those

factors compared to the survey results.
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5.2 Case Studies Procedure

Finding the right case studies for this thesis required a search through thousands of |egal
documents. However, numerous considerations had to be considered during the search for
each case study, such that it should be regarding building maintenance projects, and that

the government was involved in the dispute.

It is planned to include a case study relevant to each resolution system (Mediation,
Arbitration, Litigation). However, upon further investigation and research, it was found
that a case study relevant to mediation or arbitration is extremely difficult to find given that
Article 154 and 92 of the Government Competition and Procurement System Regulations
states that in order to have the option of arbitration as a resolution method in the contract
document, then the contract value has to be above SR100 million and approved by the
Minister of Financefirst. Asaresult, it was decided to continue with the research objective

by studying three litigations from Saudi Judicial system.

The selection of the case studies focuses on the litigations caused by disputes in
government maintenance projects, preferably in buildings. The search of case studies also
accounted for the involvement of government entities and a maintenance contractor as the
other disputed party. The case studies are collected from the Scientific Judicial Portal
which is specialized in thefield of judiciary in the Kingdom of Saudi Arabia. The website
had search features which were useful in determining the litigation classification
(commercial) and also a subclassification for the type of litigation (maintenance).
However, the search pulled up multiple litigations which had to be viewed and sorted out
for the ones that best satisfy the requirements of this study. Then, the selected case studies

had to be screened carefully to verify that they provide relevant information on
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maintenance dispute causes, cost, and duration a dispute takes to be resolved, and how
those factors compared to the survey results. Finally, only three litigations were considered

in this study that focused on government building maintenance projects in Saudi Arabia.

5.3 Description, Analysisand Results of Case Studies

In Saudi Arabia, the Commercial Court and the Board of Grievances are the two main
venues for resolving legal disputes. The Board of Grievances and the Commercial Court
both deal with disputes between individuals and government entities, however, the
Commercial Court now handles the mgjority of these cases. Ngjiz center was established
by the Ministry of Justice, in conjunction with the private sector. It's an online porta for
individuals and corporations seeking the full range of ministry support services. The porta
provides many services, such as ajudgment, appeal to the Supreme Court, reconsideration,
intervention, reinstatement of a previously dismissed case, delay or restart of proceedings,

addition of arepresentative, or correction and rationale of aruling (Saudi Gazette, 2023).

This section presents three of the case studies that were gathered and analyzed to achieve
the study's objective. Theroot cause of dispute, its consequences, and the methods used for

settlement are explored in detail for each case study.

5.3.1 Case Study One

Contractors appreciate being paid promptly. Oftentimes, there is a possibility that some
owners might pay contractors later than anticipated. As a result, contractors may find
themselves in a position where you need to take on additional debt to keep up with daily
operations. This case study took place in Taf City, Makkah Region, where a prime

contractor had contracted with the local Taif City Police department for a maintenance
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project of the police building, and such contracts are not uncommon in local government
entities, where the winner takes over the maintenance of a building based on a fixed unit
price agreement for the different specified items. In this scenario, the prime contractor had
subcontracted some the police building maintenance work, which is permissible in
government contracts unless specified otherwise. The subcontractor had paid an amount of
SR450,000 to the prime contractor as contribution payment to the police building
maintenance project which is considered ajoint venture between the two parties. However,
the subcontractor had not received any payments after working with the prime contractor
for over one year, and on May 23, 2018, the subcontractor resorted to the court system to

claim the initial amount of SR450,000 paid to the prime contractor.

The prime contractor had stated that the project is still standing and had not received any
payment from the Taif Police, which is the owner of the project. Furthermore, the contract
between the two parties (the prime contractor and subcontractor) stipulated that the parties
are bound to profit and loss in this contract, and that profits are only distributed after
payments are received from the owner of the project. Therefore, the court had rejected the

case for that reason.

This case study embodies one of the most frequent dispute causes in government building
maintenance projects. The delay in payment by the owner that had led to alitigation in the
Commercial Court. The risk mapping technique had identified the delay in payment by
owners as a High Risk in terms of cost and time, which supports the dispute cause found
in this case study. Payment delays can have a detrimental effect on contractors. However,
itisimportant to keep the lines of contact open with owners so that no payments are missed.

Also ensuring that al project invoices and bills include transparent late payment
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conditions. Also, in cases where payment delays continue, mediation should be attempted

first before resorting to litigation or the legal system.

The commercial court issued its judgement about eight months after the case was filed,
which is a reasonable amount of time for a complete resolution of the disagreement.
According to the survey’s findings, the typical time frame for a court to rule on a dispute
is from 12 to 18 months, which is close to the time period the dispute took place to be
resolved in the case study. This time period difference can be explained by many reasons
including the fact that no proof was presented to the court by the subcontractor to show
that the prime contractor had received payments from the owner, and the fact that the

lawsuit was not particularly complex, and the cause of dispute is obvious.

To assess the lawsuit expenses in this case study, first we must realize that there are two
expenses associated with any lawsuit. First is the court cost and the expenses associated
with an attorney. According to the executive regulations of the judicial costs system,
Council of Ministers Resolution No. (519) dated 12/04/2022, Chapter One: Estimating
Judicial Costs, the judicia costs of afixed-value lawsuit are estimated as a percentage of

claim value, asfollows:

A- (5%) if the claim amount is less than SR100,000.

B- (4%) if the claim amount is SR100,000 or more but less than SR500,000.

C- (3%) if the claim amount is SR500,000 or more but less than one million.

D- (2%) if the claim amount is one million SR or more.
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The following equation represents court cost: claimed value is SR450,000. Therefore, the
Court Cost = 450,000 x 4% = SR18,000. Thisamount isonly the court cost, which does
not include the cost of hiring an attorney. Furthermore, Samar Al-Mogren, (2016) explains
the local Saudi attorney expenses as “What draws one’s attention is the fees charged by
law offices. They differ completely from one firm to another. Thisis due to fees for legal
services being unregulated. Furthermore, there is no floor or ceiling for a lawyer’s fees in

alegal case” (P.1).

By reviewing previous studies that concern the local law office’s expenses and consulting
with law professionals on how to estimate the attorney’s fees in the Saudi Arabia, it was
determined that fees are usually estimated by one of two ways: either by a fixed upfront
payment and another fixed payment after the judge ruling. The alternative approach is a
predetermined initial payment plus a percentage of the awarded amount by the judge. In
light of these considerations, it is reasonable to place the lawyer fees for this lawsuit at
between SR75,000 and SR95,000. Subsequently, by taking the average of the two estimates
to be SR85,000, which brings the total lawsuit cost to approximately 18,000 + 85,000 =
SR103,000. The cal cul ated expenses that are associated with thelitigation in this case study
fall within the estimated resolution costs identified in this study when using the court

system which is SR100,000 to SR 500,000.

5.3.2 Case Study Two

OnMar 11, 2014, asemi-government university owner in Dammam City, Eastern Province
had contracted with a contractor to operate and maintain the buildings of the university
which includes providing the required materials, necessary equipment, and labor for the

execution of the project. The contractor then had adelay in issuing the required work visas
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for the labor which prompted the university owner to bring labor at his own expenseto try
to fill the shortage, which costs the owner an amount of SR1,284,900. The owner then
resorted to the court system to claim for the incurred expenses plus an attorney’s fees in
the amount of SR195,613. However, based on clause (15) of the contract of the disputed
parties, which reads: “Any dispute that may occur, God forbid, between the two parties
during theimplementation of this contract now or in the future, this contract shall be subject
to the applicable regulations in the Kingdom of Saudi Arabia, and shall first be subject to
amicable resolution, and if the dispute cannot be resolved, then it shall be referred to the

jurisdiction,” the court then dismissed the case.

This case study is an indication of the potential dispute that may arise in the maintenance
industry. Due to the delay in obtaining the required work visas for the operation and
maintenance project of university buildings in Dammam, the owner incurred some
expenses to attempt to cover the shortage. The contractor was fully aware of the number of
work visas they needed to issue in order to run and maintain the university building;
however, the unawareness of government rules and regulations in issuing the visas may
have been the main reason for the delay prompting the owner to suefor the incurred | osses.
The unawareness of government rules and regulations is one of the most frequent disputes

causes and aHigh Risk in terms of cost identified in this study.

Furthermore, another potential reason for this dispute occurrence which led to the litigation
between the two partiesis outsourcing all university activitiesto one single contractor. The
owner could have avoided part of the incurred losses by subcontracting, for instance the
operation activities of the university buildings to one contractor and maintenance to

another. Furthermore, one of the causes which promoted the occurrence of this disputeis
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the shortage of skilled workers for maintenance services which is clearly present in this

case study.

The lawsuit was rejected according to Article (58) of the Commercial Courts Law which
mandates that before filing lawsuits, the parties must first attempt to resolve their
differences through negotiation or mediation in the case of a contract includes - in writing
- to resort to amicable methods before resorting to the judiciary. Therefore, mediation is
important in such cases, and according to Ministry of Finance, Government Competition
and Procurement System, below are the steps for initiating a mediation process to resolve

dispute occurrences in the maintenance industry:

To begin, if adispute arises between the government agency and the contractor, and if the
failure of the project or damage to the government agency or its facilitiesis a direct result
of the dispute, then the dispute shall be resolved amicably through meetings between the
two parties within a period of 14 fourteen days. In the event that these discussions do not
result in a resolution of the dispute, the Ministry of Finance will appoint a person from
either the public or private sector to serve as the council's chair, and the council's members
will consist of arepresentative from the government agency and a representative from the

contractor.

Second, each side must provide the Council with areport outlining its position on the issue
and accompanied by any relevant documents and communications. In addition to the
required documentation, the entity's representative must also report to the Council on the
entity's estimations or past decisions pertaining to the topic of the dispute. The council has

the authority to enter the premises and conduct on-site inspections at any time.

131



Third: The council is to provide a decision within 30 days of receiving the report and
supporting documentation. The council may consult an expert for guidance; the expense of

thiswill be split evenly between the disputing parties.

Fourth: The council issues its decision by majority, and the dissenting opinion, if any, is
clarified. If the disputing parties accept the council's decision, it will be binding on all
parties involved in the dispute. If either party has a problem with the decision, it must be
sent back to the council with an explanation of their disagreement and the Council must
make a final decision on the matter within fifteen (15) days. The decision against both

partiesis binding, and the aggrieved party has the right to resort to the appropriate court.

Fifth: No dispute is considered unless the contractor continues to implement their

obligations.

Sixth: The resolution of disputes through the Council is limited to technical disputes
between the government agency and the contractor. For the purposes of applying this
clause, the phrase “technical dispute” contains any technical dispute that occurs during the
implementation of the contract over technical matters such as technica conditions,
conformity of worksto technical specifications, quality of materials used, or manufacturing

assets.

The court cost according to the executive regulations of the Judicial Cost System, is 2% of
the claim value since the claim amount is above one million, which is equal to SR25,698,
and an attorney’s fees of SR195,613 which brings it to a grand total of SR221,311. The

calculated expenses for this lawsuit are in conformance with the results obtained from the
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guestionnaire survey which indicated that the estimated resolution cost using the court

system is SR100,000 up to SR300,000.

Furthermore, this study case exemplifies many of the most frequent consequences of
disputes, including increases in project cost, reduction in productivity, lost business
viability, tension and dampness of team spirit, and profitability loss. Consequences of this
nature can have far-reaching effects on the project contractual relationship and the project
asawhole. Therefore, if such disputes are not handled properly it would end up affecting

the maintenance contractor and owner.

5.3.3 Case Study Three

The Comprehensive Rehabilitation Center’s owner, in Al AhsaCity, Eastern Province, had
contracted the maintenance and follow-up work of the center’s equipment on 3/19/2013
for aperiod of one year. During the contract period, the contractor performed maintenance
work and provided spare parts for some equipment from unknown suppliers which
prompted the owner to step in when the installed parts had caused some malfunction to the
center’s equipment. Furthermore, the owner is suing the contractor for incurred lossesfrom
repairing the equipment caused by the faulty spare parts in the amount of SR333,465 plus
SR90,000 for the spare parts divided into two payments. The contract stipulates that the
contractor must submit a technical report on the condition of the Rehabilitation Center’s
equipment, and after conducting the inspection in detail, then submit a quotation, and the
owner had to approve it, then the contractor can proceed with the repair. However, the
owner asked the contractor to provide a cheaper quotation for faulty spare parts which the
contractor did, and the owner approved it afterwards. Therefore, the owner wasfully aware

of the condition of the center’s equipment and the parts that would be installed.
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The contractor might have violated the regulations of the Operation and Maintenance
Department of the Ministry of Social Affairs by instaling spare parts from unknown
sources that are not identical to the original spare parts. Nevertheless, the owner was aware
of the supplied spare parts and how they could have an impact on the center’s equipment.
Therefore, the claim was regjected by the court since there is no evidence that the contractor
breached the contractual obligation, asthe owner was satisfied with the price quotation and

gpare parts presented by the contractor at the time.

This case study opens the door for academics, attorneys, and practitioners to promote new
methods of dispute settlement. If both parties had been able to consider alternative dispute
resolution methods like mediation or arbitration before resorting to litigation, this case
would have been avoided. Misunderstandings are inevitable in any contractual relationship
between partners; nevertheless, those that escalate to litigation are never beneficial dueto
the time and money they consume. It is evident that the primary reason for this dispute is
the low quality of spare parts used in the maintenance work. Poor quality of materialsis

identified as one of the most sever dispute causesin terms of cost and timein the study.

Another primary reason for the dispute in this case study is the owner’s interference in
contract execution by giving the contractor the instructions to provide a cheaper price
quotation knowing that those parts would be not identical to the original ones. The owner’s
interference in contract execution had been identified as a high risk and a frequent dispute

cause in this study.

The other reasons which clearly led the disputed parties to litigation are poorly defined

scope of work and ambiguity in project boundaries and responsibility. A maintenance
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project's scope is a crucia contracting document that lays out the responsibilities of each
party. This document also lays out in detail what, how and when each activity must be
done. As noticed in this litigation, the scope of work was interpreted differently by each
party, resulting in various understandings of each party's responsibilities. Ambiguities in
the scope of work with regards to the material suppliers and specification also led the

disputed parties to resort to litigation during project execution.

The lack of setting a dispute resolution reference between contract parties might have
escalated the situation to litigation. Thisis essential to the success of the project asit also
ensures that any arising disputes are delt with in accordance with the contract’s terms and
procedures that were originally agreed upon by the parties involved. Alternative dispute
resolution methods can save time, money, and effort for both parties as compared to the
expenses and delays associated with the court system. The dispute resolution method that
could have been beneficia in this case before resorting to litigation is arbitration. The steps
for arbitration process in Saudi Arabia according to the Saudi Center for Commercial

Arbitration is as follows;

1. The plaintiff completes and sends the arbitration request form to the Saudi Center for
Commercial Arbitration, along with a copy to the defendant, and the required registration

Costs.

2. the Center will contact the defendant to let him know about the arbitration demand and
ask for aresponse within atime frame that does not go beyond what is required under the

arbitration rules.
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3. Once the responder provides a response, the center will forward the response to the

plaintiff and request arebuttal.

4. The Center shall coordinate a collective administrative call between the parties to
determine the necessary points in the arbitration procedures, with regard to the place,

language, rules, number of arbitrators, and means of communication.

5. After the parties agree on the mechanism for appointing arbitrators, the Center will
communicate with them and inform them of the appointment, and follow the administrative
procedures regarding appointment, response requests and disclosure in accordance with the

provisions of the arbitration rules.

6. The parties shall pay the fina fees to the Centre before presenting the matter to the

arbitral tribunal.

7. The arbitra tribunal sets an initial call with the parties for the purpose of hearing a
summary of the dispute, and sets a timetable for the procedures, including the dates of the

arbitration sessions and the dates of submitting notes and responses to them.

8. After the parties have submitted their requests and responses, the arbitral tribunal shall
inquire of the parties whether they have further evidenceto present, other witnessesto hear,
or other statements to make. If they do not have any of that, or the Commission is satisfied

that the case file is complete, it shall announce the conclusion of the hearing sessions.

9. The arbitral tribunal shall study and deliberate on what the parties submitted during the
hearing sessions and issue the arbitral award within a period not exceeding 60 days from

the date of closing the hearing sessions.
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The court cost according to the executive regulations of the Judicial Cost System, is 4% of
the claim value sinceit is more than SR100,000 but less than SR500,000. The claim value
is SR333,465 + SR90,000 which brings the court cost to is equa to SR16,939 and an
attorney’s fees of an average of approximately SR85,000. The attorney’s fees for this case
study are estimated by reviewing previous studies that concern the local law office’s
expenses and consulting with law professionals in the Saudi Arabia. Therefore, the grand
total cost of this lawsuit is approximately SR16,939 + 85,000 = SR101,939 which isin
conformance with the results obtained from the questionnaire survey that indicates the

estimated resolution cost using the court system is SR100,000 up to SR300,000.

The commercial court issued its judgement on Oct 10, 2017, about twelve months after the
first session was held between disputed parties on Oct 5, 2016. Therefore, the time frame
for this lawsuit is in conformance with the results of this study from the previous chapter

which indicates that the resolution duration using court is 12 to 18 months.

5.4 Case Studies Summary and Conclusion

Case studies are another way to study government building maintenance project disputes
and their consegquences on contractors and owners. Case studies examine contemporary
events in their context and provide real-world evidence for the study. All case studies are
collected from The Scientific Judicial Portal which is the Saudi Arabias largest judicial
database. Three litigation case studies were collected and evaluated to fulfil the study's
objective. Each case study was examined for the dispute's cause, consequences, cost,

duration, and ruling results.

137



The dispute causes identified from case studies are causes which have been discussed in
the in this study’s result. Some of the clear dispute causes in the case studies are delay in
payment by the owner, misunderstanding between the owner and the contractor, poorly
defined scope of work, ambiguity in project boundaries and responsibility, lack of setting
a dispute resolution reference between contract parties, unawareness of government rules
and regulations, poor quality of materials, subcontracting/outsourcing all project activities

and shortage of skilled workers for maintenance.

The litigation costs identified from the three case studies are in in conformance with the
results obtained from the questionnaire survey that indicates the estimated resolution cost
using the court system is SR100,000 up to SR300,000. However, the litigation duration of
each case study varies depending on several variables. The most influential factor in
determining the litigation duration identified through the analysis of the collected case
studies is the number of adjournments during the litigation period, which basicaly
postpones the trial to alater date in order for a party to prepare a response, collecting the
necessary evidence, or seek arepresentative. Litigation is clearly not the greatest method
for solving disputes due to cost and time it consumes which primarily affects maintenance
projects and the disputed parties. Setting aternative dispute resolution methods in any
contractual relationshipiscrucial to the success of the project which may include mediation
and arbitration. However, litigating istypically preferred by the disputed parties dueto the

cheap expenses associated with using the local judicial system.
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CHAPTER 6
SUMMARY OF THE STUDY, CONCLUSION AND

RECOMMENDATIONS

This section provides a brief overview of the study, the methods employed to gather data
to answer the study's central questions, the study's magor and minor findings, and

suggestions for owners, contractors, and future researchers.

6.1 Summary of the Study

According to BS 3811, maintenance is the sum of all technica and administrative
measures, including supervisory actions, taken on an item in order to preserve or return it
in such condition that it can carry out itsintended purpose. The contentment of government
owners with building maintenance services is a global concern. However, to obtain the
desired satisfaction level, maintenance contractors are required to minimize those concerns
(Dzulkifli et al., 2021). Building maintenanceis a universal issue that affects the long-term
performance of a building. It is currently acknowledged as an issue that is important to
consider (Arditi & Nawakorawit, 1999). Researchers’ focus is aimost exclusively on
construction, which has led to the negligence of the maintenance studies in Saudi Arabia
(Al-Hammad et al., 1996, pp. 2). Government buildings locally are heavily dependent on

mai ntenance contractors to operate and maintain facilitiesin all different aspects.

Therefore, this research explored disputes in Saudi Arabian government building
maintenance projects. The objectives of the study are to identify the causes of disputesin

from the perspective of government building maintenance contractors, determine the

139



resolution systems utilized in the building maintenance industry, and consequences of

those disputes on the contractors and maintenance projects.

These objectives were fulfilled through the analysis of data gathered from a designed
questionnaire survey which was distributed to the targeted population of fifty-three
contractors in Eastern Province. Contractors with first, second, and third-degree
classificationsin building maintenance services and construction activities for government
buildings from the Ministry of Municipality and Rural Affairsand housing (MOMRA) are

the only ones included in the study.

The study’s objective was also fulfilled by Case studies which were employed as a second
method to learn more about the dispute causes in government building maintenance
projects and the effects of these disagreements on contractors. The case studies are all
collected from The Scientific Judicial Portal which is the largest database specialized in

the field of judiciary in the Kingdom of Saudi Arabia.

6.2 Findings

Thefindings of this study focus on the critical leading causes of disputes, important aspects
in regard to dispute resolution cost, duration and methods, high risk causes of dispute. The

findings are gathered from chapter four and five and presented as follows:

- The owners, contractors, and project documents are the main sources for causing
disputes in government building maintenance projects.

- The owners in government building maintenance projects cause disputes through
the constant interferences in contract execution, delay in response/decision making,

and delay in payments which impacts the project cost, time and quality.
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The contractors in government building maintenance projects cause disputes
through the mistakes in devolving the bidding/estimation that have an impact
mostly on project cost or the contractor’s unskilled manpower/labor which adirect
effect on the project quality.

The project documentsin government building mai ntenance projects cause disputes
through the lack of original as-built drawings for government buildings, and poorly
defined scope of work which impact the project cost, time and quality.

The owner related high risks which impact the government building maintenance
projects cost and time are the delay in payments, delay in response/decision
making, and constant interferences in contract execution.

The contractor related high risks which impact the government building
maintenance project cost are the delay of material procurement, mistakes in
devolving the bidding/estimation, and unawareness of government rules and
regulations.

Another contractor related high risk that impacts the government building
maintenance project time isimproper sequencing of work.

The project document related high risks which impact the government building
mai ntenance projects cost, time or quality are the lack of original as-built drawings
for government buildings, inaccurate BOQ in the lump-sum contract, and poorly
defined scope of work.

The only external factor related high risk which impacts the government building
maintenance project cost is the fluctuation of materials costs during project

execution.
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The cost of mediation for resolving disputes in government building maintenance
projectsis less than SR100,000.

The cost of arbitration for resolving disputes in government building maintenance
projects falls within SR300,000 to less than SR400,000 per dispute resolution.
The cost of litigation or court system for resolving disputesin government building
mai ntenance projects ranges from SR100,000 up to SR300,000.

The most probable duration of mediation process for dispute resolution in
government building maintenance projects is less than 2 months.

The most probable duration of arbitration method for dispute resolution in
government building maintenance projectsis 2 to less than 6 months.

The most probable duration of litigation in Saudi Arabia for settling government
building maintenance project disputes takes anywhere from 12 to less than 18
months, the longest duration compared to the other settlement alternatives.

M ediation resolution method is used anywhere from 76%-100% to resolve disputes
in government building maintenance projects.

The arbitration method is used to settle anywhere from 1% -25% of government
building maintenance disputes.

Court system is used anywhere from 50% - 75% for dispute resolution in
government building maintenance projects.

The increment in project cost, reduction in productivity, loss of business viability,
tension and dampness of team spirit, and profitability loss are the leading

consequences of government building maintenance project disputes.
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- Thedelay in payment by the owners, misunderstanding between the owner and the
contractor, poorly defined scope of work, ambiguity in project boundaries and
responsibility, lack of setting a dispute resolution reference between contract
parties, unawareness of government rules and regulations, poor quality of materials,
subcontracting/outsourcing all project activities and shortage of skilled workersfor

maintenance are the identified dispute causes from the collected case studies.

6.3 Conclusion

This study demonstrated its importance and ability in identifying the leading causes of
disputesin government building maintenance projectsin Saudi Arabiaand determining the
resolution cost, duration and methods utilized in the government building maintenance
industry. The maintenance industry in Saudi Arabia has been neglected, and thisis evident
by the fact that Scientific Judicial Portal revealed sizable disputes in government building
maintenance projects. Most disputes that arise during government maintenance projects
end up negatively impacting everyone involved. The absolute authority and control that
owners frequently exercise over many aspects of maintenance projects raises the
probability of conflicts and dispute occurrences, giving contractorslittle window to express
their concerns and thoughts to the owners. The probability of disputes stemming from
project documents is equally high in the maintenance industry. This is because many
building maintenance projects rely on the original as-built drawing, which, if it is not
available, frequently necessitates additional costs that are not accounted for to locate

various building's utilities.

Furthermore, the share of contractors causing disputes is obvious from the study’s results,

but because they are usually the weak link in the chain, and they must comply to the
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owner’s reguests, those disputes are not escalated and easily resolved. Contractors often
fall far behind the project time schedule due their lack of awareness of the essential permits
and approvals from many governmental entities that are directly involved in the
maintenance project. Theinitial necessary steps prior to the project execution are typically

not mentioned in the scope of work, and if they are, they are too generic.

However, communication is the first step towards the resolution of any dispute. Therefore,
establishing awell communication strategy isacritical in minimizing disputes occurrences
in maintenance projects. In maintenance projects, each party has aresponsibility, and only

with their cooperation and commitment, a project may succeed.

In conclusion, this study raises the awareness of the dispute conseguences in government
building maintenance projects in Saudi Arabia, which occurs as result of dispute
occurrences. Owners and contractors might always choose mediation as the initial step in
resolving adispute as opposed to litigation or thejudicial system. Therefore, it isthe mutual
effect that is required from both sides owners and contracts to contribute to the success of

the projects.

6.4 Recommendations

The following recommendations have been made to owners, contractors, and for future

researchers based on the findings of this study.

6.4.1 Recommendationsto Owners

The owners in government building maintenance projects are advised to:
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Spend enough time developing the scope of work. This can be done by either the
in-house staff or athird party experienced in devel oping the project scope of work
which is more recommended for complex maintenance proj ects.

Ensure BOQ is accurate before the bidding stage for the lump-sum contracts.
Limit the interference in contract execution and follow the procedures specified the
in contract to ensure that the completed work is in conformance with the
specification and within the quality standards.

Limit the excessive variation orders during project execution by investing more
time and resources during the project initiation phase.

Incorporate alternative dispute resolution methods in maintenance contracts such

as mediation and arbitration.

6.4.2 Recommendationsto Contractors

The contractors in government building maintenance projects are advised to:

Carefully review the tinder documents before submitting a bid.

Always ensure that the as-built drawings are available in the tinder document, and
in case they are missing, request atinder clarification before submitting your bid.
Familiarize yoursel ves with the government rules and regulations before entering a
contractual relationship with government agencies.

During project execution, submit a clear detailed method of statement of the
executed activities and get it approved by the client to limit unwanted interferences

during execution.
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- Establish a response plan which requires both parties to response within the
specified duration during the project execution to avoid delay in response or
decision making by either party.

- Ensure that al project invoices and bills include transparent late payment
conditions.

- Always ensure that the manpower/labor performing the work are skilled to avoid
extrareworking job expenses.

- Project materials have to be supplied from a well-known manufacturer and
approved by the owner.

- Site supervision is important to the success of the project as it ensures on time
project progress and high quality of completed work.

- For complex maintenance projects, ensure that the fluctuation of material costs is
addressed in the contract by limiting the rate to a percentage otherwise, the owner
has to incur some of the material rate change costs.

- Trytoresolveyour differencesthrough mediation before resorting to thelegal court

system (litigation).

6.4.3 Recommendations for Future Work

- There is a need for more research in dispute causes in government building
maintenance project in the other regions of Saudi Arabia.

- Future studies on dispute causes in government building maintenance projects
could consider the owner’s perspective.

- This research focuses only on the causes of disputes in government building

maintenance projects. Consequently, it is interesting to study this problem in the
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context of several other government large-scale projects that are becoming more

prevalent recently in Saudi Arabia, such as water desalination and power plants.
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Questionnaire

Dear participant,

This questionnaire survey is part of a research requirement for the fulfilment of a master’s
degree in Construction & Engineering Management from King Fahd University of
Petroleum & Minerals. The study focuses on the causes of disputes in government
maintenance building projects. This study considers the perception of government
maintenance building contractors which will provide a deeper understanding of the current

causes of disputes, resolution methods, and effects on contractors.

The purpose of this letter is to invite you to participate in this study to achieve the intended
objectives of the study by providing the required information in the attached survey. The
questionnaire survey should not take more than 15 minutes of your valuable time. Your

contribution to this study is highly appreciated.

If you would like to be briefed on the results of this study, kindly leave your contact

information in the designated space at the end of the survey.

Research Student: Under the supervision of:

Eng. Mouath Alghamdi Dr. Ali A. Shash

Construction Engineering & Professor, Construction Engineering &
Management Department Management King
King Fahd University of Petroleum & Fahd University of Petroleum &
Minerals. Minerals.

Mobile: +966 553962960 Mobile: +966 505851368

Email: g202001380@kfupm.edu.sa Email: aashash@kfupm.edu.sa
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QUESTIONNAIRE
Section 1: Participants

Please answer the following questions by filling the spaces or by placing a tic (%) in the

boxes next to the selected answer:

1. What is your job title in the organization:

a. Project manager []
b. Construction manager []
c. Senior project engineer []

d. Others, please specify:

S

. What are your total years of experience in the building maintenance field:
a. Less than 5 years []

b. 5 to less than 10 years []

o

. 10 to less than 15 years []

d. Equal 15 years or more []

3. Have you participated in government building maintenance projects:

a. Yes [ ] ifyes, please continue

b. No [ ]if no, please go to question No. 6

4. How many government building maintenance projects have you participated in:
a. Less than 3 projects []

b. 3 to less than 6 projects [ ]

o

. 6 to less than 12 projects [ ]
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d. Equal 12 projects or more [ ]
5. What was your role in the government building maintenance projects:
a. Project manager []
b. Construction manager []

c. Senior project engineer [ ]

d. Supervisor []
e. Project/site engineer []
f. QC/QA engineer []

g. Others, please specify:

6. How many years have you been working with your current employer:
a. Less than 5 years []
b. 5 to less than 10 years []
c. 10 to less than 15 years [ ]
d. Equal 15 years or more [ ]

7. What is your educational level:

a. Diploma []
b. Bachelor Degree []
c. Master Degree []
d. PhD []

[¢]

. Others, please specify:
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8. What is your degree discipline:
a. Civil Engineering []
b. Mechanical Engineering [ ]
c. Electrical Engineering []
d. Industrial Engineering []

e. Others, please specify:

9. What is your nationality:
a. Saudi [] b. Expatriate []
Section 2: Organization

Please answer the following questions by filling the spaces or by placing a tic (%) in the

boxes next to the selected answer:

1. Location of your company:

a. Dammam []
b. Khobar []
c. Dhahran []
d. Al Ahsa []
e. Ras Tanura []
f. Jubail []
g. Khafji []

d. Other, please specify
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2. How many years has the company been in the building maintenance business:

a. Less than S years [1]
b. 5 to less than 10 years [1]
c. 10 to less than 15 years [1]
d. 15 to less than 20 years [1]
e. Equal 20 years or more []

3. What is the total number of employees in your company:

a. Less than 500 employees []
b. 500 to less than 1000 employees []
c. 1000 to less than 1500 employees []
d. 1500 to less than 2000 employees []
e. Equal 2000 employees or more []

4. What is your company classification in building maintenance (Ministry of Municipal

and Rural Affairs and Housings classification):

a. Grade 1 []
b. Grade 2 []
c. Grade 3 []

d. Other, please specify,

5. How many maintenance projects for government buildings are executed annually:
a. Less than 2 projects []

b. 2 to less than 10 projects []
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c. 10 to less than 20 projects
d. 20 to less than 40 projects
e. Equal 40 projects or more

e. Other, please specify

[]
[]

6. What is your company’s annual government building maintenance volume in millions

of Saudi Riyals:

a. Less than 50

b. 50 - less than 100
c. 100 - less than 300

d. Equal 300 or more

Section 3: Evaluation

[]
[]

The following is a list of potential dispute causes. You are kindly requested to rate the

frequency of those causes in government building maintenance contracts:

Dispute Cause

Frequency

Never

Rarely

Sometimes

Often

Always

Excessive variation orders

Delay in material/drawing
approval

Delay in payments

Delay in response/decision
making

Constant interferences in contract
execution

A. Owner Related

Late site handover to the
contractor
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Apply penalty without conducting
a proper investigation

Contradiction directions enforced
on the contractor by different
personnel from the owner side

Others, please specify and
evaluate:

a.
b.
c

B. Contractor Related

Lack of site supervision

Subcontracting/outsourcing all
project activities

unskilled contractor’s
manpower/labour

Poor quality of completed work

Poor site management

Delay of material procurement

Improper sequencing of work

Mistakes in devolving the
bidding/estimation

Unawareness of government rules
and regulations

Poor quality of material

Unsuitable project leadership

incompetent subcontractors

Others, please specify and
evaluate:

a.
b.
C.

Project

Docum

ents

Inadequate/incomplete technical
plans/specification
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Lack of the original as-built
drawings for government
buildings

Weakness in contract language

A contradiction between project
documents

Unrealistic project schedule

Inaccurate BOQ in the lump-sum
contract

Ambiguity in project boundaries
and responsibility

Poorly defined scope of work

Lack of setting a dispute
resolution reference between
contract parties

Mixing lump-sum and unit-price
impractically in the same contract

Ambiguity in the contract
document

Others, please specify and
evaluate:

a.
b.
C.

Lack of communication and
coordination

b
= Misunderstanding between owner
g and contractor
15}
§ Lack of team spirit
é’ Others, please specify and
3 evaluate:
A a.
b.
¢,
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E. External Factors

Delay of permit/approval from
other government authority

Differing site conditions

Shortage of skilled workers for
maintenance services

Unavailability of required spare
parts

Materials delay due to custom
clearance

Fluctuation of materials costs
during project execution

Weather conditions

Inflation

Unforeseen problems

Force majeure

Others, please specify and
evaluate:

a.
b.

C.
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The following is a list of potential dispute causes. You are kindly requested to rate the severity of those causes on cost, time and

quality of the government building maintenance projects:

The numbers below table represents the following level of severity:

1. No effect 2. Very moderate 3. Moderate 4. Very severe 5. Immense
Level of Severity
Dispute Cause Cost Time Quality

1 2 3 4 5 1 2 3 4 5 1 2 3 |4 5

Excessive variation orders

Delay in material/drawing
approval

Delay in payments

Delay in response/decision
making

Constant interferences in
contract execution

A. Owner Related

Late site handover to the
contractor
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Apply penalty without
conducting a proper
investigation

Contradiction directions
enforced on the contractor by
different personnel from the
owner side

B. Contractor Related

Lack of site supervision

Subcontracting/outsourcing
all project activities

unskilled contractor’s
manpower/labour

Poor quality of completed
work

Poor site management

Delay of material
procurement

Improper sequencing of
work

Mistakes in devolving the
bidding/estimation
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Unawareness of government
rules and regulations

Poor quality of material

Unsuitable project leadership

incompetent subcontractors

C. Project Documents Related

Inadequate/incomplete
technical plans/specification

Lack of the original as-built
drawings for government
buildings

Weakness in contract
language

A contradiction between
project documents

Unrealistic project schedule

Inaccurate BOQ in the lump-
sum contract

Ambiguity in project
boundaries and responsibility

Poorly defined scope of work
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Lack of setting a dispute
resolution reference between
contract parties

Mixing lump-sum and unit-
price impractically in the
same contract

D. Owner &
Contractor

Ambiguity in the contract
document

Lack of communication and
coordination

Misunderstanding between
owner and contractor

E. External Factors

Lack of team spirit

Delay of permit/approval
from other government
authority

Differing site conditions

Shortage of skilled workers
for maintenance services

Unavailability of required
spare parts
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Materials delay due to
custom clearance

Fluctuation of materials costs
during project execution

Weather conditions

Inflation

Unforeseen problems

Force majeure

Others, please specify and
evaluate:

a.
b
a.
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Please answer the following questions by filling the spaces or by placing a tic (%) in the

boxes next to selected answer/s:

Based on your experience, what are the percentages of disputes in government building

maintenance projects are resolved through the following resolution methods:

a. Mediation
b. Arbitration
c. Court

d. Other, please specify,

% ]
% ]
% ]
% ]

Total: 100%

2. Based on your experience, what is the required resolution time under each of the

available resolution methods:

Resolution Method

Resolution Time

Less than
2 months

2 to less
than 6
months

6 to less
than 12
months

12 to less
than 18
months

Equal to
18
months
or more

Mediation

Arbitration

Court

Others, please specify
and choose:
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3. Based on your experience, what is the contractor’s average cost associated with dispute

resolution under each of the available resolution methods

Resolution Cost

Resolution Method | . | SR100.000 | sp300,000 | SRA00.000 1 gp 59 g
SR100,000 | to less than to less than | ¢ jo5s than —
SR300,000 | SR400,000 | sp600.000
Mediation
Arbitration
Court

Others, please specify
and choose:

The following is a list of potential consequences for the maintenance contractor. You

are kindly requested to indicate your level of agreement on the dispute’s consequences

by placing a tic (x) in the box next to the consequences.

Dispute Consequences

Level of Agreement

Strongly
Agree

Agree

Somewhat
Agree

Disagree

Strongly
Disagree

Abandonment of the project

Increment in project cost

Delay in project delivery date

Profitability loss

Loss of business viability
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Loss of company reputation

Diminution of respect between
parties

Damages to business relationships

Tension and dampness of team spirit

Reduction in productivity

Breakdown in communication and
professional relationship

Underutilization of resources

Delay in the progress of work

Others, please specify and evaluate:

a.
b.
C.

Based on your experience, please list three applicable methods used to avoid/reduce dispute

occurrences:

Thank you for your participation.

If you are interested in obtaining a copy of the results of this study, please provide

your contact information below:

Name: Mobile: Email: --
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Appendix — B: Case Studies
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