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 Background: A project is considered successful when it is completed on time, within 
budget, and in accordance to specifications and required quality. Unfortunately, cost 
overrun is the most popular problems generally in the world construction industries and 
particularly in Oman. Cost overrun occurs due to changes in project scope, material 
quantities, design errors, or improper controlling of the cost during the design and 
construction stages of the project.  Accordingly, the budget of the project is to be 
recovered by either adding extra budgets or to use other project budgets. Objective: 
This paper studies the cost overrun in public projects in Oman by investigating causes 
of cost overrun, and studying their effects. Tasks included a literature review on 
previous studies, review 38 public construction projects of different sectors and 
analyses of four actual case studies were conducted. The function cost analysis 
techniques and values were measured. Results: It was determined that the client’s 
additional works, unsystematic addressing of requirements and needs,  random 
modifications to the scope of work are the most factors causing cost overrun in public 
construction projects in Oman. Conclusion: Efforts are needed to alleviate related 
problems and manage the project requirements and needs, control the budget and 
improve the value of the project. 
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INTRODUCTION 

 
 Cost overrun is inevitable in most construction projects and variation orders are issued to up come and 
correct or modify the original design or scope of work. The corrections or modifications are carried out often for 
changes in scope or as a result of change requests made by the consultant due to design errors or new findings. 
The consultants' fees are mostly based on a percentage of construction costs. The more a facility costs, the more 
he makes. The contractor's earnings are based on a percentage of construction costs. Again, the more it costs, the 
better chance he has of making more money. It is the owner who bears the brunt of the inflationary spiral, and 
he has done little to bring about controls over the various factions involved. The cause of the cost overrun varies 
and based on several factors.  
 (Kaming et al, 1997) studied influencing factors on thirty one high-rise projects in Indonesia and found that 
design changes is one of the most important factors causing cost and time overrun. (Almomani, 2000) found that 
the additional requirements from the client are the main causes of cost overrun  in 130 public projects in Jordan. 
(Akpan and Igwe, 2001) stated that the main causes of project cost overrun is inadequate information of the 
project requirements and the methodology used for controlling the cost overrun is inadequate. (Wu et al, 2005) 
studied the causes of 1,038 variation orders issued for a national highway project in Taiwan and the findings 
shows that the insufficient design is the main factor for causing the cost overrun. (Acharya et al, 2006) carried 
out field survey on Korean construction projects and found that additional requirements are the factor causing 
conflict in construction projects. (Arun and Rao, 2007) stated that changes in design as well as defects and 
correction in design are main factors causing the cost overruns. (Perkins, 2007) examined the causes for cost 
overrun in private and public construction projects in the United States and founds that undefined owner 
requirements and discrepancies in design of the project are the main factors cause cost overrun. (Lee, 2008) 
studied the data of 161 completed constructions of transport projects. The findings concluded that 95% and 
100% of road and rail projects, respectively, had a maximum cost overrun of 50%. The key causes of cost 
overruns were found to be: changes in scope; delays during construction; improper estimation of project cost.  
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 The construction industry has played a significant and distinct role in Oman's economic development and 
achieved a continuous improvement over the last four decades. There are a lot of concerns in the government 
about the construction project system in the country. In Oman, cost overrun cause confusion to the planned 
projects and lead to delay the development strategy (Alnaami, 2010). Yet, no unique method is available for 
avoiding or managing cost overrun effectively in Oman. The conventional approach is to include a percentage of 
the project cost as a contingency in the contract budget for their occurrence. Alghaithy (2003) studied the 
contractual claim reasons in construction industry and found that undefined owner requirements and unclear 
perception of the project are the main causes of cost overrun. Ambusaidi (2005) studied the project risk 
management in Omani construction Industry and did case studies for some of construction projects. He found 
that client additional and random requirement are the main causes of cost overrun. Alzadjali (2010) conducted a 
study to identify factors causing cost overrun in telecommunications projects. The results show that, undefined 
customer requirements, changes in scope of the project by the stakeholder and end users as per their perceptions 
are the main factors in causing cost overrun. Alnaami et al. (2010) studies the causes of variation in 
infrastructure construction projects in Oman. The results indicated that undefined requirements, needs, design 
errors and not controlling the budget of the project are the most causes of variation and cost overrun in Oman. 
Alruqaishi (2011) stated that no formal record is available on the size of the project-overrun problem in Oman. 
He also stated that, out of 40 construction projects that have been carried out for oil and gas organizations over 
the past three years, only 62 % of the projects have been completed by the stipulated time.  
 Moreover, a review on one of the major oil & gas organization in Oman shows that 50% of the construction 
projects are facing delay and cost overrun. Investigating the causes of the cost overrun is very important to 
measure the size and effects of the problem. Moreover, it will contribute to give the right direction for 
preventing the problem, and further appraising the process system. The aim of this paper is to investigate the 
causes and effects of the cost overruns in public construction projects in Oman. The paper review 38 public 
projects in Oman and studies four actual cases for investigating the causes and effects of cost overrun and 
measuring the output values.  
 
Methodology: 
 A review carried on 38 public construction projects on different project types and sizes including 
residential, offices, and infrastructure and service projects to investigate the cost overrun status. In addition, four 
major public construction projects in Oman representing two port projects, roads, and buildings are further 
studied to investigate the projects scope of work, requirements setting system during the design stages, the 
stages of the project life cycle, and the variation causes. Furthermore, the study investigates the changes in the 
project budget from the design stage to the completion stage. The case studied presents projects which 
completed on the last three years. The projects were deal by different public sector clients, consultants and 
contractors for wider angle of study and provide general overall results.  
 The data were collected through studying the project documents and face-to-face meetings with the project 
managers. 35 separated meetings were carried with the concern project managers to get the case histories and 
data. Traditional method of design-bid- build was used as delivery system for all of the projects discussed in the 
case studies; where the client hires a consultant for the design and then a contractor is selected by means of 
tendering process. All the projects were tendered through the Tender and Purchasing Councils. The presented 
case studies are of the unit price type projects.  
 Clause 55 estimated quantities and clause 56 actual and correct quantities of the Standard Document for 
Building and Civil Engineering Works Ministry of Finance, Oman (1999) are used for substructure and 
superstructure respectively. Clause 55 allows the quantities to be re-measured due to actual site conditions, 
errors, and omissions in the Bill of Quantities and variations. The cases component costs investigated to 
categorize the components to functions. One day value analysis workshop was conducted by the assistance of 
private consultant to allocate and analyze the functions of the project and measure the value. Value analysis 
specialist was directing the function analysis. The components of the project were categorized as basic and 
secondary function components. The cost of each function was measured to calculate the costs of the basic 
functions and the secondary functions. The cost index of the project which is the ratio of the basic function to 
the secondary functions was determined to measure the idealistic and value of the project. The data were 
analyzed and the results represented in tables and graphs. The findings of the previous researches were used for 
comparison.   
 
Cases Study: 
 The main reason of construction activity is to develop infrastructure of the country for more investments 
and contribute in increasing the national income. There are total of 38 public construction projects were 
reviewed for the sake of the objective of this study. The projects were supervised by external consultant and the 
client was participating in the management. Table 1 shows the summary of the study. 84.2 percent of the 
projects in the period of analysis had cost overruns and 2.6 percent (i.e. only one project) had no change in 
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contract. There was cost saving in 13.1 percent of the projects as projects were completed at costs below the 
initial contract cost. 50 percent of the projects were delayed and others were completed on time. The main 
causes of the cost overrun were due to additional works and changing the scope of work. The other factors 
which cause delays and cost overrun was changing the locations, specification changes and design technical 
issues. The total cost of the cases was Omani Rial (OMR) 459,728,672.60. The cost overrun was OMR 
163,296,299.00 which is 35.5% of the original contract. The delay period was 2697 days. The cost overrun was 
recovered through delaying other projects which planned to be executed in the same period. The Results indicate 
the presence of an unusual defect in public projects system and there is a need to further research in this aspect. 
Thus, four major projects contained within the list of projects were analyzed for further investigations on the 
causes and sizes of the cost overrun. The next sections shows the detail study of the four case studies. 
 
Table 1: The summary of the projects survey. 

Review period Projects 
reviewed 

Total cost 
(OMR) 

Cost 
overrun 

Delay Saving Within 
contract 

2010-2013 38 459,728,672.60 32 19 5 1 
 
Case Study No.1: Construction of Office Complex 
 
 The project scope of work consisted of construction of government office complex for 750 employees in a 
multi story structure building of a total area of 17,000 square meters and external 337 asphalt and shaded car 
parks. The project consisted of office building, guard house, service compound, car parks, service roads, and 
compound wall.  The project life cycle included four stages (i.e. feasibility stage, concept and design stage, 
tender stage, and construction stage). The owner participated in all the stages of the project design and 
construction. The project requirements transfer to the consultant by a minor project scope of work created by the 
client with details shown in Table 2. The initial budget was set to be OMR 5 million (US $13 million). The 
design cost of the project was OMR 164,000 (US$ 426,400.00) which is 3.28% of the concept budget for a 
period of 13 weeks.  
 
Table 2: Project objectives and criteria's. 

Objective 
Construct a multi story building to accommodate 750 staffs. 

Construct car parks for the staffs and public users. 
Provide easy and quick communication and IT services for the public. 

Maintain high security service in the building. 
Stay with reasonable budget. 

Make consensus between the main requirements and minor requirements. 
Desired criteria 

Materials to be properly selected with high standards. 
The building external view to be Oman's building styles. 

The design should allow for feature expansion. 
The internal service roads to be as per Royal Oman Police standards and specifications. 

 
 The initial requirements were reviewed by the consultant and a conceptual design formulated and approved 
by the client to proceed with detail design. The client and users added later on additional requirement at the 
detail design stage. The additional requirements were added during the regular meetings with the consultant 
without any constrains or boundaries. Thus, extension time was requested for implementing the additional 
requirement. The normal review tasks were carried during the design stage without any attentions to the budget. 
Consequently, the budget of the project increases during the design stages as showing in Figure 1. The estimated 
detailed cost of the project at the end of the design stage was OMR 10 million which was 100% higher than the 
concept budget.  
 The project was tendered in traditional method with the bill of quantity system (BOQ). The tender period 
allowed was eight weeks and was extended for extra four weeks due to some queries raised by the bidders. The 
lowest offer was OMR 14,097,453.22 (US$ 36,653,375.37). The cost of the project was higher than the initial 
cost and detail estimated cost at the design stage for about 282% and 141% respectively. Consequently, the 
initial budget adjusted as per the tender prices and the green light given to the contractor to proceed for the 
execution. A contingency amount of OMR 535,000.00 was allocated for unforeseen items and 1.13% of the total 
project cost as a consultant supervision cost. 
 The variations initiated at the early stage of the construction phase. Fifteen change orders been issued to the 
contractor during the construction stage. The variations cost was OMR 3,137,324.931 (US$ 8,157,044.82), 
which is 22.3% of the original contract value and higher than the contingency for 486.4%. The project was 
completed on time as the contractor cooperated with the management team to manage the schedule. The 
variations are classified into two groups; consultant-related and client-related. The first group included the 
variations issued due to design errors and undefined items. The second group included the variations issued due 
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to additional requirements and changing items in the scope of work. Figure 2 shows the percentage of variations 
as per its causes. 
 

 
 
Fig. 1: The Increase in the Project Budget. 
 
 As shown in Figure 1, the cost overrun begins from the initial stages of the project as the client 
requirements were continuously moved to the project scope of work without any constrains. Random 
requirements were produces by the client without further assessments and analysis, thus the final budget 
increased 344% from the initial budget. In Oman, such problems are tackled by either requesting additional 
funds from the concerned government authority or by transferring money from other projects. The first solution 
is time consuming and almost always causes an additional delay to the project, while the second solution leads 
to reduction in the scope of the other projects or postponing them until additional funds are allocated. This 
shows how cost overrun could disrupt an owner’s plans and confuses the management of the project. In 
addition, it could become more complicated if the owner could not get additional funds as the project could be 
suspended for unknown period. Function analysis was carried as the project categorized to components and 
functions, and the percentage cost of the functions was calculated as shown in Figure 3. 
 

 
Fig. 2: Percentage of Variation Reasons. 
 
 The ratio of the basic function cost to the secondary cost which is known as cost index (CI) is 0.96. The CI 
indicates that the basic functions cost are equal to the other functions cost which represent the best of the 
project. But because of the presenting of the cost overrun during the design and the construction stage, it can't be 
predicted that the ideal cost index was as a result of carefully settings of the requirements as the budget of the 
project was changed several times during the design stages. Therefore the best of the project can be reached if 
the project basic functions cost are more or equal to the secondary functions without any further changes in the 
budget. 
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Fig. 3: Percentage of Functions Cost. 
 
Case Study No.2: Construction of Container Terminal 
 
 The principle of this project is to build a container terminal to handle largest container vessels with 16.5 – 
18.5 meters approach channel and expanded terminal length of 970 meters quay wall. The project consists of 
construction of two container berths, a new rubble mound breakwater, dredging of the harbor basin and channel, 
and land reclamation by hydraulic methods. Table 3 shows the basic objectives and requirements of the project. 
There was no supplementary or specific performance criteria's proposed in the project. International consultant 
carried the feasibility study of the project and based on that OMR 20 million (US$52 million) allocated as a 
concept budget.  
 
Table 3: The Requirements and Objectives of the Project. 

Objectives 
Constructing a container terminal to handle container vessels of length 16.5-18.5 m 

Construction of two berths to increase the terminal cargo capacity up to 4.5 million tons annually. 
Construct of breakwater system. 

Upgrading the existing services area to align with the development. 
Provide easy and quick services for Vessels. 

Stay with reasonable budget. 
Make consensus between the existing services and new required services. 

 
 The project was awarded to an international consultant to proceed with the design for a period of 13 weeks. 
A project design team comprised members from the users, clients engineer and consultant architects and 
engineers. The requirements were recorded and discussed several times before the concept design in the normal 
review meetings. New requirements to the concept proposal were added due to changes of some existing 
services at the detail design stage. There was a delay in completion of the detail design due to additional 
requirements and changing of objectives for about 6 weeks. The estimated detailed cost of the project at the end 
of the design stage was OMR 81.8 million which 409% of the concept budget. There were no records of further 
revision or examination of the requirements after the detail design stages. During the tender stages several 
technical queries raised by the bidders where most of them were pointing to a lack in specifications, undefined 
scope of some items and design issues. 
 The lowest offer from the contractor to establish the construction was OMR 103, 666,999.56. The cost was 
higher than the initial cost and detail estimated cost at the design stage for about 418% and 141% respectively as 
shown in Figure 4. Consequently, the initial budget adjusted through getting extra money and postponing other 
projects. 
 The variations initiated during the initial stages of the construction where modifications of the existing 
breakwater system was required and was not included in the scope of work. Twenty change orders issued to the 
contractor for an amount of OMR 6,679,765.301 (US$ 17,367,389.78) which is 6.44% of the original contract 
price and higher than the contingency for 133.5%. The variations issued due to undefined items in drawings and 
documents, design issues. scope changes and additional works  as in Figure 5. The scope changes caused the 
highest amount of the variations for 60.2% followed by the additional works (31.3%). Most of the scope 
changes were due to the requests of the client and users. There were indications for the design issues and 
undefined items through the queries raised by the bidders but no full actions taken. The project was time overrun 
for about 90 days. 
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Fig. 4: The Increase in the Project Budget. 
 

 
Fig. 5: Percentage of Variation Causes. 
 
 Based on the function analysis, the basic, secondary and required secondary functions cost was identified as 
shown in Figure 6. The cost of the basic function is 19.7 % of the total functions cost. The ratio of the basic 
function cost to the secondary cost is 0.24. The ratio indicates that there is no consensus in costs between the 
basic functions and secondary functions. There were certain amounts of money invested in secondary functions 
and resulted in low worth to the basic function. As per the data analysis and documents presenting the case, the 
following points were observed:  
1) the objectives and original scope were disturbed by indeterminate incessant requirements from the client 
and the user 
2) the variation reasons verify the setting of  unclear, random requirements, poor planning and undefined 
project specifications;                  
3) considering the size and the cost of the case, there were no performances measuring tool to assess the 
achievements of the project goals.  
4) the project contains a set of requirements that do not related to the basic or the secondary functions of the 
project, which can be avoided if a proper function analysis were carried during the design stages. 
 
Case Study No. 3: Construction of Road 
 
 This case study represents a construction of 6 km service network road within a central region. The road 
consisted in 7 parts; each part has different elevations and locations. Table 4 shows the objectives and 
requirements of the projects. The purpose of the project is to improve the road connectivity network within the 
central area and easy connection to express highway. The Project life cycle is consisted: feasibility and concept 
stage, design and tender stage, and construction stage. Based on the objectives and requirements, the concept 
cost was OMR 1.5 million (US$ 3.9 million). 
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Fig. 6: Percentage of Functions Cost. 
 
Table 4: Objectives of the Project. 

Objective 
Bulk earthworks, 

Construction of 6 km of internal road network to connect the internal central blocks and connect to the expressway highway. 
Construction of roundabouts, guard rails, traffic signs, installation of street lighting for 6 km road length and road marking. 

Construction of Ripraps along the road slopes, 
Construction and Installation of  pipe and box culverts of various sizes ranging from 2m X 2m single cell opening to a size 3 m X 3 m 

multiple cell openings 
Construction of parking areas and small power substations to serve the power of road services. 

 
 The project was designed by a local designer. The design duration was 6 weeks for an amount of   OMR 
9,525.00 (US $ 24,768.00) including the seven month supervisions. The initial design was carried based on the 
initial client requirements and objectives. The client was participating in the design stages. There were 
additional requirements added to the design by the end users several time at concept and detail design stages. 
Due to adding extra requirements, there was a delay in completion of the design for extra 3 weeks. The client 
forced the consultant to design the project as per the raised requirements as there were other construction 
projects going on and the proposed roads suppose to serve the ongoing project. Due to unavailability of design 
constrains, the estimated detailed cost of the project was OMR 2 million (US$5.2 million) which is 33.3% 
higher than the concept design cost. The lowest offer contractor of OMR 2,860,000.00 (US$ 7,436,000.00) was 
selected. The cost of the project was higher than the initial and detail estimated cost for 190% and 143% 
respectively. Figure 7 shows the changes in the project budget. Accordingly, the budget adjusted to OMR 
3,000,000.00 for a construction period of 210 days and other plans were postponed.  
 Thirty seven variation orders issued for an amount of OMR 81,108.496 (US$ 210,882.09). 77.7 % of the 
variations were due to scope and design changes, where the remaining 22.3% due to additional works. The 
project was time overrun for 245 days. The client bears all the scope changes and modification expenses. The 
basic function of the project is to provide access. The sequence of the secondary functions of the project which 
support the basic functions are separate traffic, add lanes, provides services, right of way impact, establish 
footprint and clear site. The cost of the basic function is 16.4% of the total functions cost as in Figure 8. The 
cost index was 0.19. There are disproportional amount of costs being spend for secondary functions and resulted 
in low worth to the basic functions.  
 This case present various factors contributed in causing cost overrun, delay completion date of the project, 
claims and disputes. The main factor are: Non availability of project performance criteria's by which the 
achievement can be measured; the owner's requirements during the design stage were not defined well and were 
selected without any function or cost relation; the designer was under the control of the client; and the project 
was in short of a cost control. The analysis shows that there were overrun indications at the initial stages which 
treated by injecting extra money to the project. 
 
Case Study No.4: Fast Ferry Service Project 
 
 The project comprised the construction of fast ferry service facilities at the north area of Oman. The scope 
of work included the construction of berthing facilities, link bridges, pontoons, mooring piles, construction of 
water and sewage networks, construction of custom and immigration buildings, re arrangement of waste water 
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and water network system and construction of internal paved roads. The Project was consisted in four stages, the 
feasibility stage, concept and design stage, tenders stage, and construction and maintenance stage.  
 

 
Fig. 7: The Budget Increase. 

 
Fig. 8: The Percentage of Function Costs. 
 
 Based on similar projects carried by the client and as per the consultants’ experience, the concept budget 
was set as OMR 3,000,000.00 (US$ 7.8 million). There were no records for the general performance criteria's 
and risk management in the design stages. The design of the project was carried by an international consultant. 
The cost of the design and the supervision was OMR 37,000 (US$ 96,200.00). The design of the project is 
carried out in such a way that the requirements were placed to serve the objectives of the project that descried in 
the feasibility study. A project design team comprised members from users, client engineers and consultant 
architects and engineers. A traditional revision of the concept design, user's requirements and the detail 
drawings were created by the study team. New requirements to the concept proposal were added during the 
design stages. Furthermore, there were some changes in the concept drawings as there some services in the 
existing parts needed to be re allocated.  
 The estimated detailed cost of the project at the end of the design stage was OMR 5 million (US$ 13 
million). Several queries raised by the bidders during the tender stages for more clarification. The queries 
indicated that there are some items need to be more identified. The most queries were about the specifications 
and technical design points. Subsequently, the project awarded for OMR 8,084,122.650 (US$ 20.8 million) 
including a contingency amount of OMR 343,626.228(US$ 893,428.19). The cost of the project was higher than 
the detail estimated cost at the design stage for about 62 % (figure 9). The project was scheduled to be 
completed in 270 days. The client realized that the available budget should cover the cost of the project as there 
was a similar project to be constructed in parallel in another related area to achieve the overall goals. 
 Thirty two change orders have been issued to the contractor during the construction stage. The variations 
cost was OMR 1,104,677.72 (US$ 2.86 million) which is 13.7% of the original contract and higher than the 
contingency amount for 321.5%. Figure 10 shows the variations reasons. The variations classified into two 
groups. The first group included the variations issued due to technical design issues and undefined items in the 
scope of work. The second group included the variations issued due to additional requirements and changing of 
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project plans and scope of work. The additional works caused the highest amount of the variations for 48% 
followed by the scope changes variations for about 42%. The variations due to design issues and undefined 
items in the scope of work were 6.7% and 3.3 % respectively. The project was time overrun for 180 days which 
is 66.7% of the total execution time. As usual, the client bears all the scope changes and modification expenses. 
180 days was requested as a time extension to complete the project. 
 

 
Fig. 9: The Budget Increase. 
 
 Based on the function analysis, the basic function of the project is to load passengers and goods. The higher 
order function of the project is to develop business. The secondary functions of the project are connecting 
services, upgrade services, enclose space and prepare site. The cost of the basic function is 26.2% of the total 
functions cost as in Figure 11. The cost ratio of the basic function cost to the secondary functions cost is 0.35. 
The CI ratio apparently indicates that there is no consensus in costs between the basic functions and secondary 
functions.  
 

 
Fig. 10: Percentage of Variation Causes. 
 
Discussion: 
 The survey results show that the issue of the cost overrun is very high in the public construction projects in 
Oman as the cost overrun percentage is 35.5 %. The findings indicated that, additional requirements and scope 
changes are the major factors causing the variations and cost overrun in public construction projects in Oman 
(table 5).The average percentage of the additional works and the scope changes due to the results of analyzing 
the four case studies are 41.7 % and 52.9 % respectively.  
 The findings consensus with the previous results discussed in the literature review and the results of 
Sambasivan and Soon (2007) and Alnuaimi (2010) which concludes that the cost overrun initiates in the initial 
stages of the projects and continue up to the construction stage. The data shows that the case study projects life 
cycle mainly contains four stages: pre-design, design, tender, and construction stages. Table 6 shows the stages 
of  the cases and the tasks carried out in each stage. There were critical tasks missing in the project design stages 
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which can assist in creation of proper design and checking points like performance criteria's, function analysis, 
concept design analysis, risk analysis and cost comparison.  

 
Figure 11: Project Functions Cost. 
 
 The traditional procurement method used deals with different parties; client, consultant and contractor who 
have different perception. The non availability of requirement setting system allows their perceptions and 
suggestion to flow to the project scope without further measurement. In the four cases, there were different 
requirements and needs introduced randomly in the design stages by the parties resulted in effecting the 
objectives, the budget and finally causes cost overrun. The roots of the cost overrun established in the design 
stages and continued up to the construction stage as the budget of the cases increased several times and the 
raising was in high percentages  as in Figure 12 and Table 6 respectively. The average percentage of the cost 
overrun at the design stages was 257.6% where in the construction stage, it was only 11.4%. Moreover, three 
main transition points observed in the cases life cycle as shown in Figure13. The transition points are the main 
doors which allow the random and unmeasured items to enter to the project.  
 
Table 5: The causes of the cost overrun in the cases studies. 

 Undefined items Additional works Scope changes Design issues 
Case no.1 2.8% 65.1% 31.5% 0.6% 
Case no.2 5.7% 31.3% 60.2% 2.8% 
Case no.3 0% 22.3% 77.7% 0% 
Case no.4 3.3% 48% 42% 6.7% 
Average 2.95% 41.7% 52.9% 2.5% 

 
Table 6: The Cases Lifecycle and the Tasks Carried in Each Stage. 

Cases Pre-design Design stage Tender 
stage 

Construction 

Case study 1 • • • • • •  •  •  •  • •    • • • 
Case study 2 • • • • •   •  •  •  • •   • • • • 
Case study 3  • • • •   •  •  •  • •   • • • • 
Case study 4  •  • •   •  •  •  • •   • • • • 
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 The first transition point is between the pre design and design phases where the client transfers the project 
objectives and requirements to the designer. In this point the proper requirements of the project was not defined 
well as there were a shortage in preparing the needed requirements and strategic views of the project. The 
second transition point is between the design stage and the tender stage. The non availability of testing and 
checking system of the design results in raising hundreds of queries from the bidders. The third transition point 
is at the construction stage when the project awards to the contractor without analyzing the queries and 
rechecking the design and the related document. Moreover, it can be noted that, the requirement and objective 
measuring system depends on the perceptions of the client and user without any further constrains or visions on 
the needs. Thus, there were several changes in the scope of work and requirements occurred and resulted in 
spending high amounts of in secondary functions and causing exaggeration to the project value as shown in 
Table 7. 
 

 
Fig. 13: The Gaps in Case Studies Lifecycle. 
 

 
 
Fig. 12: The Budget Increase of the Case Projects. 
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Table 7: The Percentage of the Budget Changes. 

Case no. Concept cost (OMR) Final cost (OMR) Percentage of the cost 
increase 

Time delay 
(days) 

Cost Index 

1. 5,000,000.00 17,200,000.00 344% On time 0.96 
2 20,000,000.00 105,300,000.00 526.5% 90 0.24 
3 1,500,000.00 3,140,000.00 209.3% 248 0.19 
4 3,000,000.00 9,100,000.00 303.3% 180 0.35 

 
Suggested Remedies: 
 Public sector projects are often distinguished by the multiple perspectives about their objectives; as there 
are many stakeholders, everyone has a different background and, consequently, has his own viewpoint about the 
project objectives. Therefore, it is essential to structure a mutual understanding and gain a consensus about the 
problem at hand and its best solution through establishing a proper requirement setting systems.  
 As per the results, the main cost overrun causes are produced at the design phase. Therefore, designs should 
be tested and compared against strategic and project briefs. It is proposed that a proper design study is to be 
conducted during the design stage, but no later than the scheme design to save time and effort and to mitigate 
the design team change resistance. It aims to optimize designs and to check that the design achieves the agreed 
project objectives and clients requirements effectively. The establishments and proper implementation of proper 
performance measurement and function analysis system will serve the needs and measure the value of the 
project by which the achievements can be planned and controlled. Alternative designs that achieve the requisite 
level of performance should be compared on the basis of the lifecycle cost at this stage, while the risks 
associated with these alternatives should be analyzed and considered. Moreover, the government should 
encourage the using of Value analysis system technique and function analysis for a clear definition of the project 
requirements and objectives. The integration of project requirement and objectives with cost will contribute in 
staying within the budget and improve the project values. 
 
Conclusion: 
 The study investigated the cost overrun in public construction projects in Oman. Results indicated the 
presence of a real problem of cost overrun and have a radical impact on delaying the implementation of 
development projects in the state, and thus delayed the strategic plans and programs. The average change in 
budgets during the design period was 257.6 %; while in construction period was 11.4 %. This indicates that cost 
overrun initiates at design stage. Accordingly, the review of design systems is very essential to avoid the 
problem. The case study findings concluded that, the undefined and random requirements and changing the 
scope of works are the essential subjects of causing the cost overrun. A proper requirements and objective 
setting system for avoiding random requirements in the project scope of work is critical and need to be 
implemented. Moreover, it will be more worth if function analysis and cost were integrated in the design stage 
to establish a proper value analysis system during the design stages. 
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