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Contingency (AACE)

“An amount added to an estimate to allow for items, 
conditions, or events for which the state, occurrence, or 
effect is uncertain and that experience shows will likely 
result, in aggregate, in additional costs”; included in the 
estimate and expected to be expended (but uncertain as 
to where).
Accounts for factors that are apparent and inherent in the 
estimate, e.g.:

Uncertainty in productivity, quantities, unit rates 
(variation within a small margin)
Planning and estimating errors and omissions
Minor price fluctuations
Design developments and changes within the scope
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Risk Allowance (AACE)

Risk is “the degree of dispersion or variability around the 
expected or “best” value, which is estimated to exist for 
the economic variable in question (e.g., a quantitative 
measure of the upper and lower limits, which are 
considered reasonable for the factor being estimated)”; 
accounts for factors that are more managerial in nature.
Risk Allowance: may or may not be spent (based on 
probability of undesirable outcome); expected value of risk 
allowance will be spent, if correctly estimated.
Example: Uncertainty in material unit rate based on length 
of project and market conditions (demand); major scope 
changes; natural disasters, escalation.
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Expected Cost of Risk

Risk allowance and contingency are amounts of money 
used to provide for project risks, uncertainties, and 
unforeseen  costs that are  associated with a construction 
project
In the construction industry, contractors are required to 
accept a certain level of risk due to the unforeseen costs 
that are incurred during construction
A reasonable value (combination of risk allowance and 
contingency) should be included in the bid to cover for the 
risks involved in construction
The objective is to ensure that the estimated project cost is 
realistic and sufficient to contain any costs incurred due to 
risks and uncertainties
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Expected Cost of Risk

Underestimating risk allowance and contingency could 
result in severe losses to the contractor
Cost Estimators generally tend to be conservative and 
overestimate risk and contingency which might lead to:

• Contractors losing bids
• Public sector funding being misallocated, which 

might delay other projects
Traditionally risk allowance and contingency are estimated
to be a fixed percentage of the contract price (usually 5%-
10%). This technique, though widely used for its simplicity,
might deviate significantly from the actual numbers. This is
due to the different levels of risk encountered in the
different projects. The risk allowance and contingency for
each project should be derived separately.
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Expected Cost of Risk

There are many methods to derive project risk allowance 
and cost contingency, of which we can mention:

Estimating Using Risk Analysis (ERA):
Using Risk Analysis to Determine Construction 
Project Contingencies, Mak and Picken (2000)

Probabilistic Risk Models (e.g., Monte Carlo simulation 
models)

Deals with risk due to unforeseen expenditure not known 
at planning stage
Accounts for elements of both contingency and risk 
allowance by identifying and costing risk events
Useful for cost consultants (feasibility, planning stage 
estimates) and for owner
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ERA makes planning stage budget more realistic; does 
not reduce total project cost/budget, but makes it less 
uncertain & quantifies uncertainty
Goal is not to overestimate or underestimate
Unknown contingency transferred to bidders:  provisional 
sums
The first step is the identification of the project risks by 
the project team, which are categorized as either Fixed or 
Variable

Estimating Using Risk Allowance

7/23Project Management                          Risk Assessment



Abraham Assefa Tsehayae (PhD)

Estimating Using Risk Allowance

Fixed Risk Items: These events either happen in total or do 
not happen; an example is the need for an additional 
access road to the project
Variable Risk Items: Are events that will occur but the 
extent is unknown; an example is the depth and type of 
piles to be driven

1. Identify base estimate = known scope, risk “free”
2. Identify risks by project team:

Fixed = event will either happen (maximum cost) or not at 
all (no cost)
Variable = event will occur, but extent is uncertain 
(variable cost)
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Estimating Using Risk Allowance

3.  For each risk event, determine:

• Average risk allowance
• Maximum risk allowance

Fixed risk:
Maximum = maximum cost if occurs
Average = probability of risk occurring * maximum risk 
allowance
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Estimating Using Risk Allowance
Variable risk:

Maximum = based on experience for most expensive 
scenario (10% chance of being exceeded)
Average = 50% chance of being exceeded

Total Average Risk Allowance/Cost Contingency = 
Summation of the average risk allowance of all events
It should be noted that the contingency derived value at 
different project phases will most likely be different
As the project develops, some uncertain events will get 
deleted from the list or be included in the base estimate as 
certain events, thus reducing the total risk 
allowance/contingency of the project

10/23Project Management                          Risk Assessment







Abraham Assefa Tsehayae (PhD)

Risk Allowance/Contingency vs. Project Phase
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Proportion of Risk Allowance/ Contingency vs. Project Phase
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Range Estimation 
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Monte Carlo Simulation

An Approach For Contingency Estimation
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§ Contingency estimation techniques

o Gut feeling

o Traditional 5%-10% contingency rule

§ Affects competitive edge of companies (especially on 
massive projects)

§ Simulation – a numeric approach to decision support in 
contingency estimation  

Background
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Problem 
Definition 
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Problem Definition 
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𝑀𝑒𝑎𝑛 =
𝐿𝑜𝑤	𝑉𝑎𝑙𝑢𝑒 + 4 ∗ 𝑀𝑜𝑠𝑡	𝐿𝑖𝑘𝑒𝑙𝑦	𝑣𝑎𝑙𝑢𝑒 + 𝐻𝑖𝑔ℎ	𝑉𝑎𝑙𝑢𝑒

6

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑	𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 =
𝐻𝑖𝑔ℎ	𝑉𝑎𝑙𝑢𝑒 − 𝐿𝑜𝑤	𝑉𝑎𝑙𝑢𝑒

6

Contingency Estimation using Simulation
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§ Random number generation [=RAND()]

§ Fixing the Random number [=F9RAND()]

§ Sampling values [=NormInv(probability, mean, StdDev)] -
--> probability = Random number 

§ Percentiles [=Percentile(Array, k)]

Using MS Excel 
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Percentiles

Range Estimates – Bid Price
Simulation Results
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𝐶𝑜𝑛𝑡𝑖𝑛𝑔𝑒𝑛𝑐𝑦(%) =	
{𝐾𝑡ℎ	𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒	 − 	𝐵𝑎𝑠𝑒	𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒	(𝑤𝑖𝑡ℎ	0%	𝑐𝑜𝑛𝑡𝑖𝑛𝑔𝑒𝑛𝑐𝑦)}

𝐵𝑎𝑠𝑒	𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒	(𝑤𝑖𝑡ℎ	0%	𝑐𝑜𝑛𝑡𝑖𝑛𝑔𝑒𝑛𝑐𝑦) ×100

Contingency Determination 

22/23Project Management                          Risk Assessment



Abraham Assefa Tsehayae (PhD)

References: 
CIV E 406: Range Estimation, Lecture Notes, Lu, M. University of 
Alberta, 2012. 
CIV E 601: Project Management, Lecture Notes, Fayek, A. R. University 
of Alberta, 2013. 

n Mak, S. and Picken, D. (2000). Using Risk Analysis to Determine 
Construction Project Contingencies. Journal of Construction 
Engineering and Management, 126(2): 130-136.

23/23Project Management                          Risk Assessment


