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ABSTRACT 

Oman power and water sector is developing with a continuous increasing demand of electricity 

and water. Currently, the project companies are delayed in delivering these project on time. The 

author suggest that quality of project schedule plays a crucial role in project delivery which can 

be improved.  Using Multi Attribute Decision Making and GAO Schedule Assessment Guide, a 

scoring model was developed to quality check the reported schedules. The outcomes from the 

scoring model will be displayed on a scorecard using scores for each of ten best practices and 

four scheduling characteristics.  A set of recommendations were provided to the management 

regarding the use of the scoring model as monitoring tool , modifications to the contracts, and 

the use of scorecard to communicate the results to project companies. 

Key Words: GAO Schedule Assessment Guide, Oman Power and Water Procurement 

Company (OPWP), Multi- Attributes Decision Making (MADM), Project Management, Triple 

Constrains 

 

INTRODUCTION 

Delivering the project with in the triple constrains (cost, quality & time) is what every 

management is looking for. It is generally understood that any changes in any of these constrains 

will at least affect the other ones. Therefore, monitoring and controlling a project can be difficult 

depending on the complexity of the project. The one document that can capture all the 

information is the “Schedule”. The durations and time sequence for all the activities are 

provided within the schedule on the basis to achieve the key milestones. Therefore, “the 

schedule not only a road map for project execution but also a tool to gauge the project progress 

and identify potential problems” 
1
at early stages of the project.

2
 

Being the client/buyer to independent water and power projects, it is important to deliver the 

project within the timeframe specified and within budget allocated to ensure reliable operation 

for more than 15 years. Currently, water and power are important and essential resources for day 

to day demands. However, the projects not only being delayed but also delivered with reliability 

and safety problems which directly affects the end-users. A root cause analysis was conducted 

by the team and the causes identified were, among other causes, lack of resources, lack of 

quality control and unrealistic project duration which consequently leads to poor scheduling and 

reporting. Therefore, a benchmark needs to be set in order to evaluate the current reported 

schedules by power generators or water producers.   

                                                           
1
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2
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The GAO’s schedule assessment guide provides best ten practices that helps managers to 

determine the health of the schedule.  This assessment was developed by the U.S. Government 

Accountability Office
3
 to address project delivery issues which includes project time delays and 

over budget specifically for projects that are funded by the government. The GAO’s schedule 

assessment guide suggests that four characteristics should considered for high quality and 

reliable schedule which are: 

- Comprehensive: The schedule should include all the activities required to achieve the 

deliverables in work break down structure (WBS). It should also include the information 

about the required recourses as well as the durations for each activity.  

- Well structured: The activities should be logically sequenced, critical path should 

identified and reasonable total float should be included. Unusual or unreasonable 

information should justified.  

- Credible: The schedule should be horizontally traceable to reflect the order of activities 

to achieve specific outcomes. It should also be vertically traceable to reflect the activities 

required to achieve certain milestone.  

- Controlled: Using the actual progress from the site and logic the schedule should be 

updated. Then, the current reported schedule should be compared to the baseline 

schedule. 

 

To achieve these four characteristics, the implementation of the GAO best ten practices is 

required. The table below summarizes how scheduling characteristics and best practices are 

related. 

 

Figure 1: GAO Scheduling Charaterstics and Best Practices.
4
 

Therefore, this paper will emphasis on the four characteristics as well as the ten best practices 

through the development of scoring model which then to be used: 

                                                           
3
 Ibid 

4
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 As a tool to assess the reported schedule from the project companies. 

 To modify our contracts to incorporate all the information needed. 

 To provide feedback to project companies regarding their scores. 

 

The paper will begin by developing the scoring model template by identifying the most 

appropriate multi-attributes decision making approach. The best ten practices, then, will need to 

be reviewed in order to demonstrate the benchmarks we are using. Finally, a case study was 

randomly selected to be benchmarked against the scoring model. Based on the results, 

recommendations will be presented to the management alongside with proper schedule 

management and control plan. 

 

PROBLEM STATEMENT 

On-time, on-budget, goal based project is what every stakeholder is looking for. Although it 

seems easy to manage these three objectives, it is a difficult task if a proper management plan is 

not provided. Currently, independent water and power projects face the problem of being 

delayed, over budgeted and end up with a considerable amount of deviations for the original 

scope. Although, the project managers alongside with their project engineers and consultants 

efforts are massive, but it is still not effective.  

Consequently, a detailed analysis of causes of the delays led to insufficient information being 

provided from the project companies which basically led to ineffective project management i.e. 

estimating the delays. Moreover, the power or water purchase agreement (contract between 

OPWP and project companies) does not include enough details as to what information company 

shall provide. Since these projects are built on demand basis, any delay in delivering the project 

on time, it will affect the public community by not providing them with water and/or electricity. 

This means shortage of water on national level, and/or load shedding where electricity is being 

cut off in some areas. 

Furthermore, the water and power projects are being funded by government indirectly where 

OPWP acts as the only buyer of electricity and water. Therefore, any delays or change requests 

will indirectly affects the public money and the company image on its reliability and ability to 

deliver the project as contracted. However, solving this problem requires a huge effort, 

coordination and cooperation from all stakeholders at least to collect the required information to 

come up with a strategy that helps project delivery. Currently, through this research paper, the 

submitted reports/ schedules will allow us to determine what information to include in our 

contracts for the coming projects. 

 

METHODOLOGY 

In order to create a scoring model, a scoring method needs to be selected in order to ensure that 

the resulted scores are reliable enough to take critical decision. The Guild of Project Controls 

Compendium and Reference suggests two methods for Multi Attributes Decision Making 
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(MADM).
5
 Therefore, these two methods will be used to develop a scoring model which will 

help us to rate how healthy the schedule is. These methods are: 

- Non- compensatory approach is effective when we are looking for specific features/ 

attributes. But this will rule out all other features whether they are relevant to assessment 

or not. In other words, non-compensatory does not trade-off a low value on one criterion 

against a high value on another attribute. 

- Compensatory approach, in the other hand, will compensate for all the features, 

therefore, this is effective to account for all features. This approach balances a low value 

on some criterion against a high value on another criterion.
6
 

 

In order to select the best method, at least the following criteria need to be met: 

 “Can it be built in excel spreadsheet?” This is an important question in which limit my 

decision to the available resources. A method that is not within the company resources 

can cost money thus not favorable to the management. 

 “Account for all features?” Since we are using GAO Schedule Assessment Guide, 

multiple features need to be accounted for when scoring a specific schedule. 

 “How score is calculated?” This will help to identify the best way to present the results 

to the management. 

 “Can it include GAO assessment (ten best practices)?” A mandatory requirement in 

order to build the scoring model. 

 “Can it provide rating?” Providing rating can help to see how much improvement is 

needed 

 

 

Figure 2: Compensatory and Non-compensatory models Against Acceptance Criteria
7
 

Comparing the selected methods to the acceptance criteria using MDAM yields to compensatory 

approach to be the best option. However, there are two techniques under this approach which 

are: 

                                                           
5
 PP Admin. (2015). Multi- Attributes Decision. Guild of Project Controls Compendium and References. 

6
 Gudigantala, N. (2014). A Study of the Compensatory and Non-Compensatory Decision. Journal of Applied 

Business and Economics. 16. 
7
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- Non-Dimensional Scaling Technique: this technique is simple where the decision 

maker only chooses the alternative with largest number of positive attributes and does 

not account for the other attributes. 

 

- Additive Weighting Technique: The decision made here will takes into account the 

relative importance of the positive rated attributes by multiplying the alternative rates by 

the importance weights.
8
 

 

The acceptance criteria here is basically the same one used above except that now I looking 

which technique is best at giving the accurate score: 

 

Figure 3: Non- Dimensional Scaling and Additive Weighting Methods  

against Acceptance Criteria
9 

Now we know the best approach to score the reported schedule (Additive weighting under the 

compensatory model). The scoring model will use three GAO quality checks which are: 

- Ten best practices checklist 

- Appendix II 

- Appendix IV 

Many similarities can be found in these three quality checks. Therefore, I will need to combine 

all three checks by eliminating similarities and provide one list of quality check. Another 

problem is come up with weighting score in which each item in the list will contribute to each 

one of ten best practices. Then, will calculate the weighting score contributing to the final score 

at which we judge the health of schedule. Basically, the score will be assigned based on the 

number items under each practice. However, the score for each item will be based on 

quantitative measure, similar to those listed in Appendix IV of GAO Schedule Assessment 

Guide. For example: 

                                                           
8
 Abdullah, L. & Adawiyah, R. (2014). Simple Additive Weighting Methods of Multi criteria Decision Making and 

Applications: A Decade Review. International Journal of Information Processing and Management (IJIPM). Volume 
5. 
9
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Figure 4: Ten Best Practices Score Weightages.
10

 

As mentioned above, the GAO Schedule Assessment Guide focuses on four to ensure reliable 

schedule. Therefore, we need a scorecard that rate the schedule within these characteristics: 

 

Figure 5: Scheduling Characteristics Score Weightages.
11
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So far we identify the appropriate scoring model, the weight contributing for each practice and 

the scorecard that allows us to assess where the strength and weakness of the schedule. Now we 

can show the score template that can be used to evaluate each schedule.  

Basically the schedule will contain the ten best practices along with quality items that we 

combined from checklist, Appendix II and Appendix IV from GAO Assessment Guide. For each 

item a formula is used to calculate the percent achievement, which then will be compared 

against the acceptance requirement. The last column then will include the contributing 

weightage that is used to calculate final score. 

                                                                                                                                                                                          
11
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Figure 6: Template of Scoring Model.
12 

 

                                                           
12
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Now, for this template to work, we need to gather the required information which are: 

- Reported schedule in primavera software or 

- Reported schedule in MS project software 

- Contract documents 

- Other agreed documents (i.e. amendments to contract) 

The reported schedules will need to be exported to excel file in order to calculate the score. Then 

based on this score the management should have the right to reject or accept the schedule, and 

provide a feedback to project company in order to improve the schedule. 

 

FINDINGS 

Due to the lack of schedules being reported on the recommended software above, it was not 

possible to do the analysis on the old project. Another factor is the time where more time need to 

be allocated to evaluate each schedule. With available resource, one case study was selected in 

order to show the management the importance of this research paper, and allow to do more 

analysis to other projects and see the correlation to the delays. 

Case Study: Independent Power Project 

This project is an electricity generation company. Basically project implementation department 

is monitoring the project during construction and commissioning stages until the handover to the 

operation team. One tool of monitoring the project is doing a quantitative and qualitative 

analysis through the monthly reports. This schedule consists of 3427 activities and 267 

milestones. The following table shows how this project was evaluated. 

 

Figure 7: Case Study 1 Best Practices Scores
13

 

                                                           
13
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Current required schedule level is level 3 as per the contract. However, we faced many problems 

in which we sometime required level 4 or even level 5 schedule in order to do our analysis 

properly. Therefore, I suggest a passing score of 100% (subject to management approval) to 

accept the submitted schedule. I choose 100% because majority of items in ten practices will be 

met and so will be enough for us to do our schedule analysis. This schedule has a score or 

46.53% which is really poor compare to our passing score. However, it is important to look in 

more details: 

A. “Capturing all activities”: The schedule score its best score in meeting this practice. It 

included the contractual milestones and start and finish dates for all activities. The 

interface activities were partially met the requirement where some important interfaces 

were missing from the schedule such as interface with ministry of environmental and 

climate affairs. However, the activities in schedule were not coded properly and were not 

provide with descriptive name. 

 

B. “Sequencing all activities”: All activities have logic links and the majority represent F-

S links. Moreover, 14% (483 activities) of the activities have lags time, and 1.1% (38 

activities) have lead time. Overall, this section meets the passing score criteria, however, 

an improvement in interfaces logics is needed. The schedule only present the interface 

activities as constrained dates but with no detail description on how to meet it. 

 

C. “Assigning resources to all activities”: the schedule did poorly in this section where no 

resources where assigned to activities. However, the management should decide whether 

to include this practice in our analysis to the project companies. 

 

D. “Establishing durations of all activities”: Here the score was low because the 

durations were not with the same units (i.e. days, weeks) and it took a long time to make 

the data at same units. Moreover, about 1221 activities have durations greater than the 

reporting period which is impossible for us to measure the progress of these activities. 

 

E. “Verifying that the schedule can be traced horizontally and vertically”: Although 

not meeting the passing criteria, the schedule clearly identified the major deliverables 

and it can roll up the detail activities to summary activities and eventually to WBS level. 

The schedule, however, does not include givers and receivers of the milestones which 

would be highly beneficial for record and verifications purposes.  

 

F. “Confirming the critical path is valid”: The schedule contains one column that 

specifies whether a specific activity is critical or not. Basically most of the late finish 

activities are identified as critical and the key milestone derives the detail activities. 

However, it not shown how the management approach these activities and critical 

activities are still under constrained dates and includes lags. 

 

G. “Ensuring reasonable float”: The project company provided an appendix to the report 

that includes activities with less than 3 days float. However, the schedule represent 

http://www.pmworldjournal.net/
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milestones with excess total and free float (i.e. 600 days). This caused the company 

problem in forecasting delay of the project because the float is not identified to each 

activity so it can monitored closely. 

 

H. “Conducting a schedule risk analysis”: the schedule has one column for likely 

duration as risk analysis. Moreover, most of this analysis is attached to the report as 

“Project risk analysis” where the risk is identified along with mitigation and action plan. 

However, the near critical path items, contingencies, worst case scenario and probability 

of meeting the milestones are not identified within the document. 

 

I. “Updating the schedule using actual progress and logic”: The reported schedule is 

being updated periodically by the project company and the last update date can easily be 

found. However, changing logics is not known as there is no documents that lists these 

changes with justifications.  

 

J. “Maintaining a baseline schedule”: although the baseline schedule document exits and 

followed, it does not include the requirement needed under GAO Schedule Assessment 

Guide (i.e. schedule change management process) 

  

 

Figure 8: Case Study 1 Scheduling Characteristics Scores
14

 

 

The above table suggests that the schedule partially met the criteria of GAO Schedule 

Assessment but it did not meet the minimum acceptance criteria (100%). We can see that the 

schedule is somehow well-structured, and comprehensive. Therefore, from quantitative point of 

view, the schedule is doing fairly well but not very good. Now, when we look at the qualitative 

point of view (which is really important), it seems doing really poor and tells us that the 

company is not paying very good attention to schedule. 

After we evaluated the schedule, these data should be communicated to Project Company in a 

scorecard. It is possible to include other things such as HSE performance, Monthly report 

quality and Schedule Analysis. A Typical template for scorecard is: 

                                                           
14
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Figure 9: Template of Scorecard
15

 

 

CONCLUSIONS 

With current emerging delays in power and water independent project, OPWP as only buyer of 

electricity and water needs to monitor these project closely and deliver to the customer what it 

promises. One example of monitoring tool is the project schedule. The purpose of this research 

paper was to achieve the following: 

1. Develop a scoring model to assess the reported schedule from the project companies. 

2. Modify contracts to incorporate all the information needed to use the scoring model. 

                                                           
15
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3. Provide feedback to project companies regarding their scores through scorecard. 

 

The paper addresses the first point by using GAO’ ten best practices of a schedule. The model 

then was developed by assigning appropriate weightages using MADM method. Using both 

Appendix II and Appendix IV of the GAO’s Schedule Assessment Guide to develop the scoring 

model together with MADM method, the scoring sheet was created as shown in Table 5. The 

model will provide vertical and horizontal scoring where it will enable us to look to causes for 

having a low score or high score. Currently, we are considering a minimum acceptance criteria 

of 100% achievement as a way to push the project companies to incorporate all GAO’s best 

practices. 

 

The company (OPWP) now needs to consider some modifications to the contracts to make sure 

that all the information to provide high quality schedule. one modification should be to increase 

the level of the reported schedule from level 3 to at least level 4 to allow the engineers to do a 

detailed schedule analysis thus identify the risks and delays at early stages of the project where 

they can be mitigated. Another modification is to add a clause that requires the project 

companies to use GAO Schedule Assessment Guide to quality check their schedule. 

 

Finally, each project manager will need to communicate the scores on the schedule to the project 

company. Obviously, we cannot share the scoring model with project company, therefore, a 

scorecard was developed. The scorecard as shown in Figure 1, where the results are presented in 

graphs along with comments and actions that project company shall do or improve. This 

scorecard is still under development, where other measurement can be included. 

 

To conclude, OPWP management should consider the above mentioned points as soon as 

possible. The implementation of this research might take time as the current contracts does not 

include the required modifications. Having a scoring model along with score card will allow the 

project managers to easily present these data to management on monthly basis. With project 

delays can be minimize and OPWP will have more comfort with reported information from 

Project Companies. 

 

FOLLOW ON RESEARCH 

The next step is do this analysis on the other projects and discuss with project managers the 

findings. Then, based on their decision, training other team members to do this analysis to their 

projects. The project implantation director is then need to approve this scoring model and 

recommend the required modifications to the management. 
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