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Introduction 
Typical of many reports on “un-satisfactory” Project Management practice, the Lessons Learned from UKCS Oil and 
Gas Projects 2011-2016 reports: 
 
“Since 2011 fewer than 25% of oil and gas projects have been delivered on time; with projects averaging 10 
months’ delay and coming in around 35% over budget” 
 
“Over and above specific technical issues, it was also clear that there is a common necessity for:  

• More clearly defining the project scope prior to project sanction 

• Keeping the project as simple as possible 

• Increasing the accountability of project delivery 

• Improving the co-operation between companies/stakeholders” 
It is fair to say that these supporting statement are not uncommon and yet of interest to those with a purpose of 
moving forward practice and where academic teaching has a role to play. 

This paper looks at an approach will may assist this position and the findings are derived from a delegate stream 
from a CPD Masters Programme. 

The author was responsible for the design & development of the MSc Engineering Project Management at the 
University of Strathclyde, Glasgow, UK, which has an emphasis on management techniques and application within 
sponsors’ organizations. As a result, Year 1 has an heavy focus on management techniques and years 2 & 3 linking 
these into project practice with two pieces of project work designed in conjunction with sponsors. (The Group 
Project and the Individual project). See Table 1 below for the programme structure. 

PGCert CD901 PROJECT MANAGEMENT 

 
M9851 COMMERCIAL  

 CP941 FINANCE  

 EF938 RISK 

 EF939 QUALITY 

 EF937 DESIGN   

PGDip DM936 Project Control and Change Management 
 DM918 People, Organizations & Business  
 CD902 Group Project 
 DM945 Introduction to Optimization & 
MSc CP961 Individual Project 

Table 1: MSc Engineering Project Management syllabus 
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They are delivered as multi-company CPD programme by the University of Strathclyde, Glasgow, UK, as part a cross 
disciplinary programme leading to the award of MSc in Engineering Project Management. The cohort here is now 
totaling around 400, and the discussion here centers around an introductory class from the eight specialist classes 
in Project Management. 

What is interesting about these cohorts are that they are either graduate students with limited industrial 
experience, or project managers of some 4-10 years of experience who have been identified as members of a 
tracked development programme into more senior roles. 

The contention here is that the numbers and diversity of individuals are sufficient that lessons can be drawn and 
passed on to a wider community, and suggest that individual discipline activity has no difference from the 
engineering student population in project management skills. 

Class Rational 

A substantial number of Project Managers control projects based on financial constraints generated from the 
“estimating/approval stages/construction” process, and as a result are responsible for the cash they request and 
spend. Alternatively, at the other extreme position, they are given a budget and then attempt to operate within 
that constraint. 

Experiences of teaching on an in-house programme to a large group of Project Managers, who display a wide range 
of experience & responsibilities, has shown that the deep understanding of how money flows through projects, the 
cost of funding capital and the return on investment is very limited. 

This paper will present the use of a project Simulation package designed to integrate Project Planning, Project 
Team effectiveness, Contract Management and Financial management, designed overcome that knowledge 
deficiencies.  

To begin this process the programme commences with the teaching of a class in Project Management Principles 
class, which uses interactive simulation to test out student skills in project management. The class is set around a 
general review of tools and techniques, a use of case studies to develop the principles of: 

• Defining the project  

• Accountability of project delivery 

• Co-operation between companies/stakeholders” 
 

There is a particular focus on the relationship between project delay and coming in over budget and how that has 
a major business impact to client/project team/contractor etc. (Note the relevance here to the opening statements 
quoted from UKCS Oil and Gas Projects 2011-2016) 

 The class begins with a general review of project management principles in: 

Introduction to Project management techniques and project control.   
Basic aspects of project teams; project scope of work; network related management techniques; project 
features; project constraints and resources; quality assurance and document control.  
Project networks: definition of events; activities and nodes; precedence networks and "activity on node" 
method; analysis of critical path.  
Procedural and Graphical presentation techniques that are used as industry standard planning packages. 
Introduction to Contract Law: formation of contract; validity; terms of the contract; breach of contract; 
agency; company contracts.  
Project Budgetary control including cash flow, financial borrowing and investment 
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It then focusses on the task of running a defined project against standard parameters of completion, and the 
project value to the contractor with a interactive simulation that matches this last class topic of “Project Budgetary 
control including cash flow, financial borrowing and investment” which defines project management success in the 
author’s view. 

 

Project Simulation Scope 

The project has to be completed within a measureable project timescale, quality and cost – meeting the 
theoretical units of project success. In any one class, there will be typically 6-10 groups and the class has been 
delivered on 12 occasions over the past six years. These groups are typically amorphous since they are mostly 
multi-disciplinary engineering graduates with some project management experience in a range of 3-8 years. 

All groups complete a project where the individual resource and task values have a defined monetary value and 
with good project planning a profit is achieved over the project. The group is charged for resources and make 
claims for tasks completed. Variability in performance of individual groups is therefore as a result of the efficiency 
of resources use, including borrowing finances to fund the work. The measureable output will be the profit made 
in completing the project. This providing the common parameter of success of any project, whether it is measured 
at profit, ROR, ROI etc. 

The project itself is not complex with a short critical path, and has a series of built-in penalties for delays. These 
only each representing 1.5% of the project value and 5-10% of project profit, yet it is surprising the exaggerated 
focus that project teams place on incurring these penalties. 

Fig 1: Project Network Analysis 

Further variability that exercise project management skills and project costs are: 

• 1/3 of tasks have “hidden duration fluctuations” 
• If resources are not available when called for, they are provided automatically at a premium cost 
• Terminated workers remain on-site longer than their notice period creating accommodation jams. 
• Bank borrowing at favourable rates require fixed repayment schedules and if not in surplus, the project 

account is charged significant overdraft costs. 

To add a greater challenge to the task, the real-time project week is of a 30-minute duration, with 5 minutes and 
the beginning and end of each period as processing time, this then require quick and “first-time correct decision 
making. 
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The real risk of failure is hidden in a large overhead cost, which over a 24-week programme will be 15 % of the 
project cost and the cost of finance, which could add 15-25 % of the project cost. These two factors need to be 
managed by the team and it is surprising how little focus is attached to it by them and on reflection at after-event 
reviews,  the most often quoted excuse in their real time experience is that because that is all dealt with at Head 
Office” 

Measures of success is based on the projects teams estimating abilities and the report: 

1. At week 0: Projected Final Project Profit   
2. At week 8, Revision 1: Final Project Profit   
3. At week 16, Revision 2: Final Project Profit   

The range of actual outcomes is shown in Table 2 below, with the highlighted detail being an estimate range that 
will carry “reward assessment marks”. To add some “realism” to the task, additional reward marks are allocated on 
a competitive basis for “best profit” 

This reward mechanism places an interesting effect on performance since the review process establishes that the 
student main drivers are: 

1. Completion on time 
2. Achieving the best profit over all other groups 

The Actual Result should be in the range of $600- 800k and here four groups from fourteen achieve that level of 
success and there are four real failures at ~<$200k 

 

Table 2: Typical Team performance metrics 
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Review of the performance of the simulation vs Original Learning Objectives 

The classes formal teaching objectives are as follows: 

Learning Objective 1  

a) Be able to interpret a project specification 
b) Prepare a bid document that demonstrates the effect & efficient use of project resources 
c) Be able to understand the dynamics of managing specialists in a multi-disciplinary project team 

Learning Objective 2 

a) Complete a project work schedule and network analysis 
b) Plan the allocation of resources 

Learning Objective 3 

a) Be able to modify an original project plan to cope with changing circumstances 
b) Reallocate resources efficiently in the light of project variations 
c) Understand the effect project variations will have on the project contract and the client/contractor 

relationship  

It would be fair to claim that both the instructional, and then the practice parts with this simulation exercise meet 
all these objectives. 

At the end of the exercise, we complete a feedback lessons-learnt session and some of the most common 
comments reasons for failure proposed are: 

1. Those built into the system that require project team reaction and where not managed 
2. Failure to adjust estimate revisions when information suggests significant variation is taking place 
3. Group dynamic failure where the group sub-divides and do not share decision-making 
4. Fundamental misunderstanding of the cost of money to finance a project and the impact of delay on ROI 
5. Not understanding the effect on project cash flow of delays in progress payments vs outstanding 

expenditure costs vs bank interest charges 
6. The drive to finish “first” 

 

Conclusion 

Since this class leads onto more detailed classes, covering Project Finance, Contract Law, and Risk, it achieves 
further objectives of being: 

• A precursor to further studies 
• Brings all students to the same base knowledge level 
• Demonstrates that project management is a multi-skilled activity of planning, communications and cost 

controls. 
• Reinforces that financial returns are the ultimate measure of project success. 

 
In addition, much is this is more than adequately summarised in the following quotation: 
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Integrated project teams guide for use with DOE O 413.3A U.S. Department of Energy 
 

“Federal Project Director Leadership: The act of assigning people to a cross-functional/cross-
organizational group does not automatically create an IPT. Each IPT member comes with his or 
her own values, biases, and priorities. The FPD should not wait passively for collaboration to 
occur, but should be diligent in making the members aware of their inter-dependencies and 
collective interests:  

• showing how each member contributes to the projects mission;  
• communicating the importance of that mission;  

and,  
• rotating lead responsibility within the IPT based upon which member has the most 

knowledge and capability of the subject being addressed.” 
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