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Incentivizing Early Completion of Major Oil and Gas Projects 
 

Stephen J.C. Paterson 

 

Abstract 

Incentives, the carrot that an Owner dangles in front of a Contractor when the project starts to 

drift off track in an attempt to bring things back in line. More often than not a system is quickly 

cobbled together as a quick fix, usually leaving both sets of management teams who are 

administering it with differing views with regards achievement of the financial recompense.  The 

US Department of Transportation’s document “Work Zone Road User Costs Concepts and 

Applications” addresses the concepts of incentives and disincentives for their traffic projects. It 

is this concept that this paper addresses by substituting “Lost Opportunity costs” in place of the 

“Road User Costs Concept” and testing against a simplistic conceptual Oil and Gas project. It 

explores the initial concept, applies this to a similar model developed specifically for project and 

arrives at an incentive/disincentive scheme for acceleration or lost opportunities which can be 

implemented during the contract development stage outlining the “daily bonuses or penalties” to 

be applied. 

 

Keywords: Accuracy, Budgets, Cost Estimates, Duration, Guild of Project Controls, Lost 

Opportunities, Opportunities, Precision, Reliability 

 

Introduction 

Lost Opportunities and their associated costs, what are they? In all forms of business there are 

opportunities and most are overlooked when the decision-making process kicks in. Be it a small 

home project or a multi-billion-dollar industrial project one of the items that rarely draws 

attention is the cost of opportunities as the focus is on the main issue, how to fund the project. 

Setting aside the project for a moment, the topic of ‘Opportunity Cost’ and what is the formula 

to calculate it? Before discussing in detail, the formula in business investment is; [Equation 1] 

Return of the most lucrative option minus the Return of the chosen option.
1
 That is in a business 

environment but does opportunity cost appear in our daily routines? The direct answer is “Yes”, 

almost everything we do be it, a house purchase, car purchase, decision to going to university, 

buying clothes, buying a takeaway meal, all encompass some form of opportunity, although we 

might not recognize it does.  

For example; purchasing a home, most people will research the pros and cons before making the 

final decision, but not all the potential opportunities will be explored. Another example: many 

people purchase a fast food meal occasionally, however if they purchased a meal every day for 

the rest of their working life (30 years), they would miss several cost opportunities. Aside for the 

weight gain and the unhealthy side effects of fast food meals, had the money spent each day 

                                                 
1 Investopedia. (2017). Opportunity cost. Retrieved from http://www.investopedia.com/terms/o/opportunitycost.asp  
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$72,000 (assuming $10/day) been invested it would have made a decent return. This is just two 

of many examples in our daily routine. 

This subject raised itself during review of the GPCCAR’s “Module 08-7 Validate the Time and 

Cost Trade-offs” and was immediately drawn to the interesting illustration (figure 6) which 

depicted the schedule vs time optimization, the source of which came from the US Department 

of Transportation (DoT), Federal Highway Agency’s document “Work Zone Road User Costs 

Concepts and Applications”.
2
 Refer to figure 1. 

 

Figure 1 – Relationship between project cost and duration 
3
 

Figure 1 depicts how the contractor’s cost to complete the project, which is represented by the 

cost curve for construction is at its lowest at the baseline duration (point CL), and any deviation 

to the baseline schedule results in increased costs. Be it incentives to advance the schedule or 

penalties due to a delayed schedule the costs of construction increase if the schedule deviates 

from the baseline schedule. The document, “Work Zone Road User Costs Concepts and 

Applications” was produced by two consultants under sponsorship of the government agency 

which in turn, disseminated the document for information exchange. 

The background behind the reports development was based on the increase in traffic over several 

years along with the amount of road traffic construction projects, many of which experienced 

completion delays and cost overruns due to various factors; locations, safety and impacts to the 

local trade and communities. To address these, several initiatives were implemented with a goal 

to minimize the impacts of the delays mentioned, and while not part of the agency’s budgeted 

costs in served other purposes in the decision-making process. These initiatives were called 

“work zone road user costs” (WZ RUC) and although their use was not a new concept within the 

transportation decision-making process, being well established in areas such as pavements and 

bridges, but still growing within other areas of the roads infrastructures. However, the 

uniformity of the practices across the different US states were inconsistent and the report 

suggested that the differences in approach be address by issuing updated guidance to the 

estimating methods. Furthermore, the report researches and analyses the costs associated with 

the delay components, developing key parameters, the relationship between project cost and 

duration, before concluding with incentives/disincentives, and some case studies. 

                                                 
2
 Mallela, J., & Sadasivam, S. (2011). Work zone road user costs: Concepts and applications: final report. U.S. Department of Transportation, 

Federal Highway Administration Office of Operations (HOP). 
3
 Mallela, J., & Sadasivam, S. (2011). Figure 15 - Work zone road user costs: Concepts and applications: final report. U.S. Department of 

Transportation, Federal Highway Administration Office of Operations (HOP). 
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This paper wants to explore the methodologies contained within the WZ RUC document against 

a theoretical project, and with the help of a model determine the cost and duration of the curves 

shown in figure 1.  

Specifically, this paper wants to determine if this method is adaptable to other applications by 

substituting “Lost Opportunity Costs” (LOC) in place of WZ RUC and create the appropriate 

incentive or penalty for a contractor. 

 

The WZ RUC Methodologies 

The WZ RUC document was a thought through study looking at all aspects of the day to day 

operation of the roads and transport system, evaluating items such as ‘travel delay costs’, 

‘vehicle operating costs’, ‘costs of accidents’, ‘fuel emission costs’, as well as ‘non-monetary 

quantitative and qualitative factors’ to assess the impact to the public and the designated 

contractor performing the works. To help this assessment, six items of data were listed as key 

requirements; hourly traffic demand, traffic composition, work zone configuration, work zone 

capacity, travel speed and the strategy for maintenance of traffic. This information allowed the 

consultants to review existing systems around the different US states, comparing them against 

each other as different US states were using different traffic analysis tools to model their work 

zone strategies. 

The document provides practitioners with a cost model using a polynomial formula developed to 

estimate construction costs.  

 

Equation 2 – DoT Construction Cost Formula 
4
 

To test the formula to determine how the construction curve would look like for an Oil and Gas 

(O&G) project, the following information has been used: 

 Co = $1.8B 

 D = Do + 10%  

 Do = 42 months in days = 1,278days  

The above values are input to the formula and they produce the following curve. 

                                                 
4
 By Author 
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Figure 2 – Construction curve using WZ RUC formula 
5
 

The curve might be well suited to a roadworks project; however, it does not meet what is 

required for an O&G project. In the industry, even with the perfect jobsite conditions and an 

unlimited supply of resources, it is impossible to throw money or other resources at a project and 

build it in half the duration of the contract stipulated duration - this issue will be discussed later 

in the paper.  

The formula and curve as presented do not provide an accurate portrayal of the contractor’s 

acceleration and delay costs for the type of project(s) this paper would like to adapt it for. 

Therefore, the development of a model to meet these requirements is needed.   

 

Defining the Model 

The illustration below comes from the GPCCAR’s “Module 08-7 Validate the Time and Cost 

Trade-offs”
6
 and depicts how the owner’s optimum cost and duration is different from that of the 

contractors, and how differences can be equitably reconciled. As mentioned in the introduction 

this concept came from the US Department of Transportation, Federal Highway Agency’s 

document “Work Zone Road User Costs Concepts and Applications”. 

                                                 
5
 By Author 

6
 Guild of Project Controls. (n.d.). 08.7.3 – Cost vs Time Trade Offs (Optimization) - Guild of project controls compendium and reference 

(CaR) | Project controls - planning, scheduling, cost management and forensic analysis (Planning Planet). Retrieved September 5, 2017 from 

http://www.planningplanet.com/guild/gpccar/validate-the-time-and-cost-trade-offs 
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Figure 3 – Schedule vs Time Optimization 
7
 

Having already tested the curve formula provided in the document and found it was not suitable, 

the need to define a model which can provide both Owner and Contractor cost and schedule, 

along with identification of the cost opportunities to be explored. To do this, the development of 

an estimate and schedule for a conceptual project and a model to test this on is required. 

However, the key component of the model is how the curve is developed as the DoT 

construction curve, which incidentally for the O&G Project will be the Contractor’s Engineer, 

Procure & Construct (EPC) costs, was not suitable as it is not steep enough regarding 

acceleration or delay costs. Traffic projects rarely include procurement large cost items of 

equipment like compressors, power generators, firewater pumps, crude oil feed pumps, which 

makes the O&G curve very aggressive looking when compared with the WZ RUC curve.  

 

 

Figure 4 – DOT Curve vs Potential Contractor EPC Curve 
8
 

                                                 
7
 Guild of Project Controls. (2015, November 2). 08.7.3.5 Cost vs time trade offs (optimization) - Figure 6 - Guild of project controls 

compendium and reference (CaR) | Project Controls - Planning, scheduling, cost management and forensic analysis (Planning Planet). 

Retrieved September 25, 2017, from http://www.planningplanet.com/guild/gpccar/validate-the-time-and-cost-trade-offs  
8
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The shape of the curve is expected to be an exponential decay type, and the author proposes to 

adopt an incremental unit time or cost approach or Crawford’s model 
9
 which means that each 

time the duration halves the costs increase by 531%. [Equation 3: Yx = aX
b 

]. 

It is important to note that the Contractor’s EPC curve development requires a combination of 

two components; i) left-hand side is the learning curve which provides the acceleration costs and 

is based on the same formula as that used for Learning Curves, and ii) right-hand side is a curve 

(or line) that represents the delay costs and consists only of the contractors extended overhead 

costs. The mid-point should be the Contract duration agreed upon. Figure 5 below graphically 

explains the two components of the curve. 

 

 Figure 5 – Components of the Models Contractor’s Curve 
10

 

The curve in figure 5 is for explanation purposes only, the final curve will be developed in the 

‘Model development’ section of this paper, as there are many options available between 80%-

20% and 99%-1% that will be evaluated to select the curve most applicable and matching 

criteria. 

 

The Conceptual Project  

The project to be used for this concept is the following: 

An Oil and Gas facility Project consisting of 200,000 barrel (bbl) per day processing plant, a 

fifty-kilometre pipeline, a near-shore storage tank to hold twenty days’ inventory along with a 

jetty and tanker loading facility. The project is based on a tie-in at the ‘fence-line’ where the 

crude oil feed-stock for the processing facility is delivered, therefor the cost estimate excludes 

any well-pad facility and transit flowlines.  

For this study: to commence offloading it would require approximately 4,100,000 barrels to fill 

the pipeline, storage tanks and offloading facilities. It is expected that the initial fill due to slow 

ramp-up of production that this should take around two months. 

Each project facility is based on an Engineering, Procurement and Construction (EPC) 

philosophy for design, procure and construct of each portion.  

                                                 
9
 Martin, J. R. Not dated. What is a learning curve? Management And Accounting Web. http://maaw.info/LearningCurveSummary.htm 

10
 By Author 
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Also, included in the estimate along with the EPC portion, are the Owners costs for land 

purchase for the facilities, and the associated owner’s Project Management Team (PMT) and 

offices.   

 

 

Figure 6 – Conceptual Project Cost Estimate & Schedule 
11

  

 

Developing the Model 

With the Cost Estimate ($2.5 Billion) and Schedule duration (42-months) and the Type of curve 

selection complete, the next step is to build the model to test the information.  

There are three data series on the illustrations shown; 

 Total Cumulative Project Costs (Owner and Contractor) 

 Total Contractor’s EPC Costs 

 Cumulative Owner & Contractor’s Overhead and Lost Opportunity Costs 

Each line will be developed independently with the final product for each incorporated into the 

model to be used for the analysis but before that the key assumptions need to be documented. 

Key Assumptions: 

 Contractor’s $1,800M Bid price, includes 13% indirect costs (40.8% for Project 

overheads / Home Office overheads on Labor costs – see breakdown later in this paper). 

 The cost estimate includes the Owners costs for the 42-month schedule. However, the 

Owner’s initial schedule duration was 36-months, some 6-months shorter than the 

contractor submitted 42-month schedule which was accepted as the Contract baseline 

duration.  

 One barrel of oil costs $50 in the trading market. It costs the Owner $15 to produce 

including overheads, therefore the profit from one barrel is $35. The $35/bbl will be used 

in future calculations regarding opportunities or lost opportunities. 

 To ensure all months and years are treated equally, the following equation has been used 

to determine days in a month. 365.25 / 12 = 30.4375 days [Equation 4: no of days in 4 

years divided by 4 divided by 12] 

 When calculating the opportunity/lost opportunity cost – one month costs will be 

30.4375 days x 200,000bbl/day x $35.00/bbl = $0.213B per month. [Equation 5: number 

                                                 
11

 By Author 
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of days in a month multiplied by number of barrels per day multiplied by profit cost of 

one barrel] 

 The Owner has offered an incentive to complete the project ahead of the 42-month 

baseline, this has is included in the Contractor options in the Contract, but understand: 

 This type of facility, even with the perfect jobsite conditions and an unlimited supply 

of resources, would be impossible to throw costs at it and build it in half the contract 

stipulated duration. At best this facility could be designed, procured and constructed 

in 30 months if there were no expensive pieces of equipment, but it would come at a 

risk. The Owner’s 36-month estimate is reasonable and will not make the Contractor 

take unnecessary short-cuts while designing and procuring the facilities which could 

affect construction later in the project. 

 The Owner has capped the amount of funds available to be spent in acceleration at 

$0.9B ($1.8B + $0.9B = $2.7B) should the Contractor decide to exercise the option 

and negotiate additional costs/incentives based on the analysis section of this paper. 

 If the 36-month option is achieved the facility would start offloading production at 

start of month 39, largely due to filling up inventory and getting the refined oil to the 

offloading arm ready to dispatch first oil when the tanker berths.  

The Contractor’s EPC curve: 

The first step is to build the curves and then determine which Efficiency Factor/Learning Curve 

Rate is best suited for the model. As previously mentioned, the Contractor’s EPC curve will be 

developed using the “Learning Curve” methodology, but it needs to be an exponential decay 

curve that reaches a point at month-42 which is $1.8B, then climbs upwards again with the 

contractor delay costs due to extended overheads in additional.  

The complete curve has 60 points on it, and the cost curve goes to infinity as each time the 

duration is halved, the costs increase exponentially by 531%. From a “common sense” approach, 

it would be physically impossible do a multi-billion-dollar project in only 10 months no matter 

how many resources you were able to assign to it.  Analogous to trying to find 9 women to give 

birth to a healthy baby in one month. 

http://www.pmworldjournal.net/
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Figure 7 – Complete Learning Curve with Overlay of Partial Curve 
12

  

As Figure 7 shows the scale of the ‘Y-axis’ is extremely large as it heads to infinity, and what 

looks like a flat line running above the ‘X-axis’ is an aggressive curve when the ‘X-axis’ scale is 

zoomed-in to the months that are key in the development of this paper. The inserted chart shows 

what the actual curve looks like.  

From this point forward, the use of partial curves that better reflects the shape of the curves and 

at more realistic axis scales will be adopted.  

Contractor delay costs (shown as the right-hand side of the curve in Figure 5) are based on the 

overhead costs of the $1.8B; these would be against the labor portion only, using RS Means 
13

 

(2008 edition) the fixed overhead % = 16.8% and the overhead cost is 16.0%, these are Project 

overheads, so assuming there is also Home Office overheads to consider an allowance of 8% has 

been considered for this. So, 40.8% is the overhead percentage to be used on the labor costs of 

the project.  

The labor costs of the project are estimated as being; 

 100% of Engineering costs $0.218B 

 10% of Procurement costs  $0.093B 

 40% of Construction costs $0.261B  

A total of $0.572B which attracts 40.8% which equals $0.234B or 13% of the $1.8B. Therefore, 

in the calculations from month-43 onwards the addition of 0.234 for delay costs. 

                                                 
12

 By Author 
13

 RS Means. (2008). Installing contractor’s overhead & profit. In Facilities cost estimating database (p. Back Cover). Rockland, MA: RS 

Means Company. 
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To select the learning curve, given there is no empirical data upon which to base the curve 

development, there is a need to experiment with several different criteria selections to develop 

the one which is most “realistic” based on the author’s 30+ years of experience (See Figure 9); 

 

Table 1 – Criteria to be used in Learning Curve development 
14

  

Using the criteria selection and inputting into a spreadsheet utilizing the Crawford formula, the 

key step is to ensure that the value of month-01 provides a value of $1.8B on month-42, 

thereafter the formula uses the delay cost additions. The results of the formulas are shown in 

table 2. 

 

Table 2 – Learning Curve development of values 
15

  

Using these values and inputting to chart give a better understanding of how the curves look, 

refer to figure 8.  

                                                 
14

 By Author 
15

 By Author 
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Figure 8 – Comparison of Evaluated Learning Curves 
16

  

As can be seen in figure 8, the higher the learning curve rate the lower the rate of the decay 

curve becomes. Explained in terms of cost, the lower the learning curve rate, the lower the 

inefficiency/acceleration costs become, conversely, the higher the learning curve rate, the more 

the costs of acceleration/inefficiency increase. From the twelve curves shown on the chart, one 

needs to be selected for use in this exercise, so it is important that the curve meets some key 

criteria; 

 The best duration this project could be designed, procured and constructed would be 30-

months, assuming perfect circumstances – no engineering hitches, optimum procurement 

cycles of long lead equipment, no land purchase issues, abundance of labor and 

equipment resources to construct the facilities. 

 The crash cost for the above would be in the order of magnitude of 2 – 2.5 times the 

current estimated cost.  

 The cost for accelerating to a duration closer to the contractual duration i.e. 36-months 

would be at a much lower value, as the equipment values would be closer to more 

realistic market values and lesser likely to attract hefty production increases and 

expedited shipping costs (i.e. Air Freight vs Sea Shipment).  

The author having worked in the O&G Project Controls environment for more than thirty years 

sees these three bullet points listed above, in his professional opinion the criteria that should be 

used to determine the best curve for this exercise, and would expect that a reasonable man
17

 with 

similar experience and knowledge within this industry would be in agreement with this. 

Reviewing figure 8, there are 4 curves that meet that criteria 90%EF/10%LCR, 91%/9%, 

92%/8% and 93%/7%, so need to review them in more detail to determine which to use. See 

figure 9 below. 

                                                 
16

 By Author 
17

 Reasonable person standard. (n.d.) West's Encyclopedia of American Law, edition 2. (2008). Retrieved September 29 2017 from http://legal-

dictionary.thefreedictionary.com/Reasonable+person+standard 
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Figure 9 – Best of Evaluated Learning Curves 
18

 

The best curve to use for the model is the 91%EF/9%LCR as provides the closest cost to both 

the 36-month option and the range mid-point for the 30-month option.   

The Cumulative Owners Project Overhead and Lost Opportunity line: 

This line includes the monthly cost of the Owner’s PMT and Office costs from month-01 

onwards, along with the costs for “Lost Opportunities” from month-37 onwards. Figure 10 

explains the build-up to the both, and figure 11 provides the build-up of values at key points. 

 

 

Figure 10 – Owner’s Costs build-up for Chart 
19

 

 

 

Figure 11 – Owner’s Costs at Key months 
20

 

                                                 
18

 By Author 
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 By Author 
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Figure 11, shows how the owner’s costs are consolidated into a total figure. The actual chart has 

50 data-points, but the figure only showed a few; start of the project, when Lost Opportunity 

costs start affecting the curve, and values at month-42 and beyond. 

Plotting all the owner’s cost numbers from month-01 to month-50 provides the following chart. 

 

Figure 12 – Owner’s Costs Chart 
21

 

The Total Cumulative Project costs curve: 

The final step in development of the model is to generate the Total Project costs curve, and is 

not a difficult task as it is the sum of; 1) the Contractor EPC curve and 2) the Owner’s Cost line. 

So, on the same sheet sum the monthly values of both to provide a total cumulative cost range of 

values. Figure 13 shows the curve. 

 

Figure 13 – Total Cumulative Project Costs Curve 
22

 

                                                 
21

 By Author 
22
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In summary, the three curves have been developed so all that is required to complete the model 

is to put them all on the one chart and analyze the chart.  

 

Figure 14 – Schedule vs Time Optimization Model 
23

 

 

Analysis and Results 

With the model complete analysis needs to determine the Owner’s and Contractor’s optimum 

points as demonstrated in figure 3. The points that need to be determined are: 

 Contractor’s Optimum Duration 

 Contractor’s Optimum Cost 

 Owner’s Optimum Duration 

 Owner’s Optimum Cost 

 Maximum Duration Overrun 

 Incentive Zone & Disincentive Zone 

 

Determining the Contractor’s optimum cost and duration is based on the agreed schedule and 

cost in the Contract, there for this case it would be a) $1.8B and b) 42-months. 

The Owner’s optimum costs are where the cost curve is the lowest and at what point it occurs, in 

the model this is a) $3.1B and b) 38-months. 

To determine the maximum duration overrun the author felt that it would only be fair to use the 

normal process of allowing one month for every year of the project, therefore with a 42-month 

baseline duration the maximum over-run duration should occur between month-45/46, the basis 

of the analysis is using month-45. 

                                                 
23

 By Author 
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Figure 15 – Model’s Results 
24

 

From figure 15 above, it is clear that the Owner’s optimum duration and cost is at month-38, and 

despite the Owner preference for 36-month schedule. It would be expected that any consultant 

advising the Owner would strongly recommend a strategy revision to target the 38-month which 

provides the optimal acceleration cost to construct the project. Opting to target these two 

additional months would reduce the contractor’s incentive and see an increase the acceleration 

costs. 

The determination the ‘Incentive Zone’ is found by trending the data-points from the 

Contractor’s optimum duration, and the Owner’s optimum duration on the Total Cumulative 

Cost curve across to the ‘Y-axis’. The upper value being $3.5B and the lower value being $3.1B, 

therefor the incentive is $0.4B which needs to be broken down into a $/day basis. To be clear 

here the incentive would be 100% to the contractor to cover the expenses/inefficiencies 

associated with acceleration to complete the project quicker, the benefit to the contractor is the 

shortening of the project duration which in turn would reduce their overheads. [Equation 6: 

Daily Incentive Cost = Total Incentive value / Number of days] In this case there are 4 months at 

30.4375 days per month (the amount of days in a month – refer to equation 4) which equals 

121.75days. Using the $0.4B or $400,000,000 divide the figure by the total amount of days to 

give a daily figure of $3.285M/day. This is the incentive figure than would be included in the 

Contract. 

Likewise, the ‘Disincentive Zone’ is determined by using the difference in the other two points 

on figure 15, the higher data-point of the Duration overrun, which in this case is on month-45 

intersection with the ‘Owner’s overhead and opportunity’ line equal to $2.4B, and the 

Contractors optimum cost which is the bid value of $1.8B. The disincentive zone value is equal 

to $0.6B which also needs to be converted into a daily rate, this time the number of days is 3 

months multiplied by 30.4375days/month which equals 91.3125days, giving a daily disincentive 

rate of $6.571M/day for any delivery after the end of the 42
nd

 month. 
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There are no hard and fast rules for development of incentives in a contract, and as mentioned 

above the $0.4B incentive value is to purely cover the expenses and inefficiencies associated 

with the acceleration, and likewise the $0.6B penalty is to cover the lost opportunity costs. Any 

gains to the contractor would be as a result of saving of overheads. The wording for this type of 

inclusion in a contract needs the full focus from both Owner and Contractors legal teams to 

ensure there are no ambiguities and the intent clear, instead of attempting to provide legal 

clauses for inclusion in the contract, the author provides some consideration points; 

 Both ‘Incentive’ and ‘Disincentive’ day rates need inclusion in the appropriate 

compensation section of the contract, along with any calculation formula to compute the 

incentive / disincentive costs.  

 The scope of work associated with any ‘Incentive’ or ‘Disincentive’ are clearly identified, to 

ensure that the full intent of the acceleration or lost opportunity is not ambiguous and left to 

future interpretation.  

 Careful attention needs to be given to ensure the contractor completes the full scope of the 

contract to achieve the full incentive amount and not a partial scope.   

 

The WZ RUC document provides formulas to calculate the incentives based on contractor cost 

per day but relies on having actual data to compute the values, this is not feasible on large O&G 

projects due to the large amounts of revenue involved.  

Many larger projects are usually partnerships between several multi-national companies, 

therefor any incentive scheme needs the full agreement between all parties prior to 

implementation. Using the model developed above and adapting it to be project specific, allows 

an incentive scheme to be developed at the same time as the main contract with or without 

caveats for its implementation based on a particular set of guidelines. This obtains all 

Partner/Stakeholder buy-ins ahead of the project commencement and allowing the Project’s 

managing partner to implement any pre-agreed format at the time the option is exercised, as 

opposed to waiting internal commercials to delay implementation.  

 

Conclusion 

The WZ RUC may well be a document that works well for the DoT, however looking at the 

curve produced for the ‘Construction costs’ shown in figure 1, it seems incomprehensible that 

the left-had side of the curve does not trend upwards to infinity, after all there must come a stage 

whereby a road or bridge project has a minimum duration for construction given ideal 

conditions. The adaption of the principles for the curves based on a conceptual O&G project has 

been demonstrated and that it is not a “one curve fits all” approach to developing a project 

specific model. What works for the conceptual project; a 91%EF / 9% LCR, may be different for 

the next O&G project to use the model. This is no different to development of the project itself, 

as each O&G project has slight differences to provide the same final result. 

A key issue identified during the analysis of the conceptual project that while the Owner initially 

had a 36-month target, the optimal duration was 2 months later in month-38, with those two 

months having an increased cost impact. If the author was an independent consultant to the 

Owner the recommendation would be to target the optimum 38-month schedule as being the 

most cost effective approach. (Most schedule compression for the least amount of money).  

The ability to develop an “Acceleration / Lost Opportunity – Incentive / Disincentive” based on 

the Contractor’s bid and Owner’s opportunities prior to Contract award, should be seen as an 

opportunity in itself. It allows the Contract to be prepared and include clauses to advise “All 
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parties” that for each day the contractor completes the project before month-42 there is “Bonus” 

and outline any “Penalties” for each day the project completes after month-42. Everyone is 

aware upfront what is at stake. 

This paper set out to determine if the WZ RUC method was adaptable to other applications by 

substituting “Lost Opportunity Costs” (LOC) in place of WZ RUC and create the appropriate 

incentive or penalty for a contractor. The author believes that the analysis as presented above has 

demonstrated that it is indeed adaptable but requires development of a different model to suit the 

application. In doing so, it also brings into to question whether the WZ RUC construction curve 

formula truly represents reality the closer the curve gets to the minimum duration.  

Future Research  

As mentioned above, this is not a one chart suits all application, and I would urge fellow 

professionals regardless of what industry worked in, to adapt/adopt this incentive/disincentive 

formula and continue with this research, collecting empirical data to validate which Learning 

Curve is the “best” or “most appropriate” for their specific industry or project.  

  

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/


PM World Journal                                                           Incentivizing Early Completion of Major  
Vol. VI, Issue XI – November 2017  Oil and Gas Projects 
www.pmworldjournal.net Featured Paper by Stephen J.C. Paterson 

 

 

 

 
© 2017 Stephen J.C. Paterson              www.pmworldlibrary.net Page 18 of 19 

Bibliography  

 

 

 

  
No. Description 

1 Guild of Project Controls. (n.d.). 04.4.1.02 - Quantitative risk analysis - 

Guild of project controls compendium and reference (CaR) | Project 

controls - planning, scheduling, cost management and forensic analysis 

(Planning Planet). Retrieved September 5, 2017 from 

http://www.planningplanet.com/guild/gpccar/assess-prioritize-and-

quantify-risks-opportunities 

2 Guild of Project Controls. (n.d.). 08.7.3 – Cost vs Time Trade Offs 

(Optimization) - Guild of project controls compendium and reference 

(CaR) | Project controls - planning, scheduling, cost management and 

forensic analysis (Planning Planet). Retrieved September 5, 2017 from 

http://www.planningplanet.com/guild/gpccar/validate-the-time-and-cost-

trade-offs 

3 Harrison, R. L. (2010). Introduction to Monte Carlo Simulation. AIP 

Conference Proceedings, 1204, 17–21. http://doi.org/10.1063/1.3295638 

4 Investopedia. (2017). Opportunity cost. Retrieved from 

http://www.investopedia.com/terms/o/opportunitycost.asp 

5 Mallela, J., & Sadasivam, S. (2011). Work zone road user costs: 

Concepts and applications : final report. U.S. Department of 

Transportation, Federal Highway Administration Office of Operations 

(HOP). 

6 Mallela, J., & Sadasivam, S. (2011). Figure 15 - Work zone road user 

costs: Concepts and applications: final report. U.S. Department of 

Transportation, Federal Highway Administration Office of Operations 

(HOP).. 

7 Martin, J. R. Not dated. What is a learning curve? Management And 

Accounting Web. http://maaw.info/LearningCurveSummary.htm 

8 RS Means. (2008). Installing contractor’s overhead & profit. 

In Facilities cost estimating database (p. Back Cover). Rockland, MA: 

RS Means Company.. 

9 Reasonable person standard. (n.d.) West's Encyclopedia of American 

Law, edition 2. (2008). Retrieved September 29 2017 from http://legal-

dictionary.thefreedictionary.com/Reasonable+person+standard 

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/
http://www.planningplanet.com/guild/gpccar/validate-the-time-and-cost-trade-offs
http://www.planningplanet.com/guild/gpccar/validate-the-time-and-cost-trade-offs
http://maaw.info/LearningCurveSummary.htm
http://legal-dictionary.thefreedictionary.com/Reasonable+person+standard
http://legal-dictionary.thefreedictionary.com/Reasonable+person+standard


PM World Journal                                                           Incentivizing Early Completion of Major  
Vol. VI, Issue XI – November 2017  Oil and Gas Projects 
www.pmworldjournal.net Featured Paper by Stephen J.C. Paterson 

 

 

 

 
© 2017 Stephen J.C. Paterson              www.pmworldlibrary.net Page 19 of 19 

 

About the Author 
 

 

 

Stephen J.C. Paterson 
 

HuaHin, Thailand 

 

 

   
 

Stephen Paterson is an Oil and Gas professional with 35+ years of 

experience in project controls and construction management. Born in the Highlands of Scotland, 

he served an apprenticeship and gained a Higher National Certificate in Civil Engineering in the 

UK, before embarking on the adventure of expat living, working worldwide; Middle East, North 

& South America, Russia, Middle East, Far East, South East Asia, China and Australia. He just 

completed his last assignment in February of 2017, and currently, furthering his education by 

way of a distance learning mentoring course, under the tutorage of Dr Paul D. Giammalvo, 

CDT, CCE, MScPM, MRICS, GPM-m Senior Technical Advisor, PT Mitrata Citragraha, to 

attain Guild of Project Controls certification.  

 

Stephen lives in HuaHin, Thailand and can be contacted at sjptain@aol.com 

 

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/
mailto:sjptain@aol.com

