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Background

Has the world gone mad… 



Background continued…

Due to the volatility of the oil (and all) prices in today’s market, it is 
imperative that companies ensure that their project delivery system 
is utilized in order to drive improved cost competitiveness. 

To further improve competitive outcomes, companies need to 
improve their understanding of cost drivers and behaviors through 
historical data collection and benchmarking. 



Background continued…

This presentation provides an understanding of some simple 
approaches in using a cost relationship analysis that can be used to:

• Support investment decisions

• validate the estimate

• provide a baseline for variance analysis during the project controls 
phase of the project

• as well as support the completion of a forensic analysis in order to 
understand the variances from actual costs to estimated costs



Why Do Projects Fail?

A staggering 39% of projects with budgets over US$10 MM failed.
The Standish Group, “CHAOS 2007 REX: A Standish Group Research Exchange.” 2007.
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Project Success Factors

1. Meet an agreed budget (Cost)

2. Deliver on Time (Time)

3. Meet quality requirements(Quality)

4. Meet the project’s objectives / 
requirements (Scope)



What is 
Benchmarking?
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What is benchmarking

Benchmarking is the process of comparing one's business processes 
and performance metrics to: 

• industry best or best practices from other companies

• dimensions typically measured are quality, time and cost

In the process of best practice benchmarking, management identifies 
the best firms in their industry, or in another industry where similar 
processes exist, and compares the results and processes of those 
studied (the "targets") to one's own results and processes. 
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Why do we need to benchmark

• Improve Investment Decision Making for the Company

• Improve Efficiency of a Business Unit

• Improve Efficiency of Overall Project System

• Improve Performance of a Single Project or a Group of 
Projects

• Improve Selected Performance Metrics (E.g. Productivity)



Key Benchmarking Metrics

From an Client’s (Owner) perspective, there are three aspects for cost and 
schedule performance measures:

1. Cost & schedule competitiveness… how the project did against “similar” 
projects (which can be compared to industry projects & internal projects).

Cost 

Competitiveness

Actual Total  Project Costs

Actual “Similar” Project Costs

Schedule 
Competitiveness

Actual Total  Project Duration

Actual “Similar” Project Durations



Key Benchmarking Metrics

2. Cost & schedule factor (efficiency) and, 

3. Cost & schedule growth (predictability).



Key Benchmarking Metrics

4. Safety and, 

5. Quality.



Strategic Asset Management

… for cost & schedule 
competitiveness



Strategic Asset Management

Asset historical database management is a process for: 

• Collecting; maintaining; and analyzing asset historical information 

so that it is ready for use by the other strategic asset management 
processes and for project control. 

Without empirical data, the quality of output of these types of 
methods is greatly diminished and it is much more likely that 
inappropriate investment decisions will be made. 

(From TCM Framework)



Strategic Asset Management

An example, the average cost to 
build a SAGD Central Processing 
Facility project in Alberta for a 
production unit of 30,000 barrels 
per day is approximately $2.250 
Billion…(excludes well pad facilities 
and steam / gathering lines)

ROI on a $120/barrel of WTI is 
different than the ROI on a 
$52/barrel of WTI…



Project Controls

... for cost & 
schedule efficiency 
and predictability



Project Controls

Project historical database management is a process for: 

• Collecting; maintaining; and analyzing project historical 
information 

so that it is ready for use by the other project control processes and 
for strategic asset management. 



Asset Management and Project Controls Integration…



Requirements for 
Benchmarking
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Requirements for Benchmarking



Benchmarking Plan Process Map



Requirements for Benchmarking

Planning topics may include, but are not limited to, the following: 
• roles and responsibilities 

• allocated resources

• collection methods (during the project and at closeout) 

• data structure and format (i.e., work breakdown or cost code structure) 

• level of detail and comprehensiveness of records

• data and record quality 

• storage and maintenance (tools and systems) 

• access and retrieval (methods and access rights)

• analysis methods (where applicable)

• information product quality (data validation)

• legal issues (retention, claims issues, etc.) 



Coding Structures

100A965                  100                     7200                      10

Project ID               WBS Code            COA              Cost Element

Codes can used as identifiers for client coding or WBS 
coding requirements 
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Coding Structures continued…

The communication or systems plan should include how information will be 
mapped throughout the systems; the data collection cut off times as well as 
synchronization times.
• Work breakdown structure (WBS)

• Organization breakdown structure (OBS)

• Cost breakdown structure (CBS)

• Schedule of pay value (SOPV) structure

• Project control accounts / Accounting structures

• Code or chart of accounts

• Resource classifications

• Balance sheet / General ledger

• Taxation and depreciation

• Cost classifications, cost types



Level of Detail



Categories



Subcategories



Typical System Schematic



Collection Forms



Analyze and Apply
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Typical Historical Data Formulas for Analysis

Table from 1995 AACE 
TRANSACTIONS, Project History -
Closing the Loop, John K. 
Hollmann, PE CCP



Standard Summary Estimate



Data collection
Project Values
Total Directs % of Total Hours
Total Indirects % of Total Hours
Total Civil, Struct. % of Total Hours
Total Mechanical & Piping % of Total 
Hours
Total Electrical & Instrumentation % of 
Total Hours

Time Categories vs. Total Hours
Straight Time % of Total Hours
Overtime Time % of Total Hours
Travel Time % of Total Hours

Supervision
Total CM % of Total Hours
Total Superintendents % of Total Hours
Total General Foreman % of Total Hours
Total Trade Foreman % of Total Hours

Field Installation Measure
Excavation hours/m3
Backfill hours/m3
Cut & Capping hours/ea
Concrete hours/m3
Steel Erection hours/kg
Module Setting hours/ea
Process Equipment hours/ea
Pipe Installation hours/lm
Pipe Hydrotest hours/lm
Pipe Interconnects hours/ea
Pipe Insulation hours/lm
Glycol Tracing hours/lm
Cable Tray hours/lm
Cable Pull hours/lm
Terminations hours/ea
EHT hours/lm
Lighting hours/ea
Grounding hours/lm
Instrumentation hours/ea



Cost Relationship Analysis



Preparing Final Project Report

• Authorization document (AFE)

• Project objectives document

• Business justification document

• Project Execution Plan document(s)

• Team Organization Chart

• RACI chart, if available

• Risk Register / Change Log & Change Orders

• Value Improving Practices documentation (Constructability review sessions, value 
engineering sessions, etc.)

• Process flow diagram (can be block flow), plot plans, and route map for pipeline 
projects



Analysis



Variance Analysis

-10% -5% 0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Others (External) % of Total Installed Costs

Materials (Enbridge Supplied) % of Total Installed Costs

Construction % of Total Installed Costs

Engineering % of Total Installed Costs

Others (Internal) % of Total Installed Costs

Engineering Services % of Total Installed Costs

Procurement (Contracts) % of Total Installed Costs

Procurement (Material Purchasing) % of Total Installed Costs

Safety % of Total Installed Costs

Field Commissioning % of Total Installed Costs

Site Services - Construction % of Total Installed Costs

Field Inspection % of Total Installed Costs

Construction & Quality Management % of Total Installed Costs

Project Controls (Cost, Planning & Scheduling) % of Total Installed Costs

Project Management (Internal) % of Total Installed Costs

Business Development (BD) % of Total Installed Costs

Variance Actuals Estimate

An increase in Construction costs by 5%, but only an increase of 
<1% in bulk and equipment costs

Why the increase?



Portfolio Analysis



Portfolio Analysis



Trend Analysis
Total % Engineering of TIC by Size
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Trend Analysis
Total % Engineering of TIC by Year
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Benchmarking and Accuracy Ranges

• Level of non-familiar technology in 
the project.

• Complexity of the project.
• Quality of reference cost estimating 

data.
• Quality of assumptions used in 

preparing the estimate.
• Experience and skill level of the 

organization / personnel.
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Conclusion

Benchmarking improves competitive outcomes and provides 
companies in understanding their cost drivers and behaviors. 

Benchmarking provides:

• Support investment decisions & improvement strategies

• Estimate analysis and validation

• Baseline for variance analysis during the project controls phase of the 
project

• A forensic analysis in order to understand the variances from actual costs to 
estimated costs



Learning from Experience
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Learning from Experience



Become a Learning Organization through Benchmarking?

To compete successfully — achieve superior performance.

To improve your customer satisfaction / customer relations.

To improve productivity.

To improve quality.



For further information regarding this presentation, 
please contact:

Lance Stephenson

Director of Operations
AECOM

Phone:  +01 780 667-2678

lance.stephenson@aecom.com

Connect with me on LinkedIn!!!
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