


This report was prepared by the Navigant 

Construction Forum™ of Navigant Con-

sulting, Inc. This report is designed to pro-

vide information concerning the various 

techniques for identification, analysis and 

mitigation of risk on capital improvements 

projects. The opinions and information pro-

vided herein are provided with the under-

standing that the opinions and information 

are general in nature, do not relate to any 

specific project or matter and do not neces-

sarily reflect the official policy or position of 

Navigant Consulting, Inc. Because each proj-

ect and matter is unique and professionals 

may differ in their opinions, the information 

presented herein should not be construed 

as being relevant or true for every individual 

project or matter. Navigant Consulting, Inc. 

makes no representations or warranties, ex-

pressed or implied, and is not responsible 

for the reader’s use of, or reliance upon, this 

paper, nor any decisions made based on this 

paper. No part of this publication may be 

reproduced or distributed in any form or by 

any means without permission in writing 

from Navigant Consulting, Inc. Requests for 

permission to reproduce content should be 

directed to jim.zack@navigant.com. 

Navigant Consulting, Inc. (NYSE: NCI) 

established the Navigant Construction Fo-

rum™ in September 2010. The mission of 

the Navigant Construction Forum™ is to be 

the industry’s resource for thought leader-

ship and best practices on avoidance and 

resolution of construction project disputes 

globally. “Building on lessons learned in 

global construction dispute avoidance and 

resolution”, the Navigant Construction Fo-

rum™ issues papers and research reports, 

makes presentations and offers seminars on 

the most critical issues related to the avoid-

ance or mitigation of construction disputes 

and the resolution of such disputes. 

Navigant is a specialized, global expert ser-

vices firm dedicated to assisting clients in 

creating and protecting value in the face 

of critical business risks and opportunities. 

Through senior level engagement with cli-

ents, Navigant professionals combine techni-

cal expertise in Disputes and Investigations, 

Economics, Financial Advisory and Manage-

ment Consulting, with business pragmatism 

in the highly regulated Construction, Energy, 

Financial Services and Healthcare industries 

to support clients in addressing their most 

critical business needs. 

Navigant is the leading provider of expert 

services in the construction and engineer-

ing industries. Navigant’s senior profession-

als have testified in U.S. Federal and State 

courts, more than a dozen international ar-

bitration forums including the AAA, DIAC, 

ICC, SIAC, ICISD, CENAPI, LCIA and 

PCA, as well as ad hoc tribunals operating 

under UNCITRAL rules. Through lessons 

learned from our forensic cost/quantum 

and programme/schedule analysis of more 

than 5,000 projects located in 95 countries 

around the world, our construction experts 

work with owners, contractors, design pro-

fessionals, providers of capital and legal 

counsel to proactively manage large capital 

investments through advisory services and 

to manage the risks associated with the res-

olution of claims or disputes on those proj-

ects, with an emphasis on the infrastruc-

ture, healthcare and energy industries.

In December 2011 Navigant Consulting 

co-sponsored and participated in develop-

ing the SmartMarket Report prepared by 

McGraw Hill Construction entitled Mitiga-

tion of Risk in Construction: Strategies for 

Reducing Risk and Maximizing Profitability. 

This groundbreaking report was based on 

interviews with owners, architects/engi-

neers, construction managers and con-

tractors concerning their risk mitigation 

strategies. The report is available at www.

navigant.com/NCF. The quote on the cover 

is from a panel discussion on this report 

at the 2011 Construction Superconference 

and is attributed to David A. Hecker, Kiewit 

Group General Counsel and summarizes 

the purpose of this research report.



While the report did query the partici-

pants on the level of risk mitigation em-

ployed, the 2011 report did not delve into 

the techniques most frequently used. The 

Navigant Construction Forum™ decided 

to expand upon the research begun in the 

earlier study to determine what techniques 

are most commonly used. The research con-

ducted by the Navigant Construction Fo-

rum™ included surveying the senior con-

sultants of Navigant’s Global Construction 

Practice who are frequently engaged on be-

half of clients to perform risk identification, 

analysis and mitigation on major projects 

globally. This research report presents the 

findings from this survey. 

Risk management is a cornerstone of suc-

cessful project management and comprises 

many steps. Over the past several decades, 

the techniques available to identify, analyze 

and mitigate risks have evolved dramatical-

ly. The question remains, how well known 

are these methods and which methods are 

the most effective for managing risk on 

complex projects? This research report ana-

lyzes a comprehensive sample of 34 experts 

to determine the extent to which various 

tools and techniques are relied upon by risk 

analysis practitioners and risk managers in 

(1) identifying, (2) analyzing and (3) miti-

gating the major risks experienced in global 

capital improvement projects. Further, the 

study investigates the correlation between 

past risk experienced and risk management 

techniques utilized.

Brian C. Fox, CMA1 & James G. Zack, Jr., 
CCM, CFCC, FAACE, FRICS, PMP2

INTRODUCTION

Risk is an uncertain event or condition that, 

if it occurs, has either a positive or negative 

effect on the project objectives.3 Parties to 

construction agreements, for the most part, 

do not spend significant resources attempt-

ing to allocate favorable uncertainties; those 

risks that, should they occur, will favorably 

impact project execution or delivery (e.g., 

weather much better than average or a de-

crease in some basic commodity prices). 

Nor do they pay large insurance premiums 

to cover the spectrum of possibilities that 

could, if they occur, result in lower proj-

ect costs. Construction managers tend to 

focus on negative risk.4 Prior analyses have 

demonstrated that the interaction between 

different types of risk can cause a nonlin-

ear impact on project outcomes.5 In other 

words, the cumulative or synergistic effect 

on project cost and schedule due to risks 

on a project may be greater than the sum 

of the discrete impacts caused by each in-

dividual risk factor. In order to effectively 

control the project risks and their associated 

cost, project owners and managers utilize 

processes to identify, analyze, monitor, and 

mitigate risk. Collectively these processes 

are referred to as risk management.6 



Risk management is a fundamental require-

ment of every business, including those 

engaged in the construction industry. The 

necessity of risk management is evident 

in virtually every aspect of the process. For 

example, construction firms often bid on 

multiple projects with full knowledge that 

they will not win each one. However, this 

approach can result in the pursuit of proj-

ects that cannot be completed profitably 

without active risk management.7 

In general, all construction projects are 

somewhat unique creating unique poten-

tial risk exposures for each project. Further, 

the myriad risks that impact a construction 

project are often interconnected and posi-

tively correlated, increasing the severity of 

risk impacts when they occur.8 Construc-

tion projects also require coordination of 

multiple parties, including architects and 

engineers, general contractors, specialty 

subcontractors, suppliers, materialmen, 

owners, and government agencies (such as 

permitting agencies and fire departments) 

to name but a few. The need for high-level 

coordination adds complexity to the risk 

management effort.9

 In addition, complex projects often have 

multiple objectives. Construction proj-

ects must complete the project on time, on 

budget, safely and within specified quality 

parameters.10 Further, the relative rank-

ing of priorities within the parameters may 

differ among various parties. For example, 

an owner may value a quality project built 

to specifications over the timeliness of 

project completion. However, the general 

contractor for the same project may value 

timely completion more highly than ensur-

ing all elements are performed precisely to 

specification if there is a punitive liquidated 

damages clause related to the schedule. 

Therefore, the structure of the relationships 

between the parties and their ability to 

communicate with and effectively incentiv-

ize their counterparts is essential to the suc-

cessful management of project risk.

Collectively, the number and combination 

of risk factors that are endemic to construc-

tion projects make construction projects 

unusually susceptible to negative project 

outcomes. Compounding these issues, as 

Patrick Zou states, is that “the weakest at-

tribute in construction organizations and 

the industry as a whole is risk analysis”. 

Further, the maturity of a firm’s risk man-

agement process may be linked to the size 

and history of a construction organiza-

tion.12 Typically, only the largest firms with 

significant historical databases of informa-

tion have established processes and the 

capability to perform effective risk manage-

ment. Even so, Dr. Francis Adams reviewed 

empirical work on the application of rigor-

ous, quantitative risk management methods 

to contract risks such as payment delays 

and differing site conditions.13 The results 

of these studies suggested that such risks 

are often analyzed in a somewhat arbitrary 

manner.

Therefore, active risk management is a key 

differentiator for parties in construction 

projects and can be a major source of com-

petitive advantage or conversely, a cause of 

business failure in the construction industry. 

It is, however, insufficient to simply exam-

ine the risks borne by one of the parties 

during a risk investigation. The entire proj-

ect must be viewed holistically to ensure 

that potential interactions between risks are 

accounted for. Accordingly, the purpose of 

this study is to investigate best practices for 



risk management in a construction setting. 

Specifically, the objective of this research 

is to identify the major risks on construc-

tion projects in order to provide a baseline 

upon which parties can build their own risk 

management databases, both directly expe-

rienced by the focal organization as well as 

risks experienced by other parties involved 

in the project. Once this baseline of project 

risk has been established, this study en-

deavors to discover the tools and tech-

niques used by construction management 

experts to identify, analyze and manage 

risk. To begin, we examine the discrete com-

ponents of the risk management process.

A construction project can be considered 

as a bundle of risks.14 A four-step process 

is typically followed in order to understand 

the nature of the risks and effectively man-

age these risks collectively:

1. Risk Identification: Identify all project risks

2. Risk Analysis: Analyze potential impact 

of each risk

3. Risk Mitigation: Determine mitigation 

strategies for each risk

4. Controlling and Monitoring Risks: 

Active oversight throughout the project 

life cycle

Each of the above steps is essential to an 

effective risk management process. The pro-

cess is sequential in that, once all risks have 

been identified, they must be analyzed and 

assessed in order to determine the prob-

ability and materiality of the risk. After the 

risks have been analyzed and the prob-

ability and materiality determined, a plan 

to mitigate the risk must be established. 

Finally risks must be actively monitored 

throughout the course of project execu-

tion.15 Each of the elements of risk manage-

ment is examined in greater detail below. 

Risk Identification

Risks can be classified in several ways. For 

instance, the Association for the Advance-

ment of Cost Engineering International 

(“AACE International”) utilizes an external 

and internal distinction between risks.16 Ex-

ternal risks are defined as those situations in 

which the organization cannot control the 

likelihood of occurrence but can mitigate the 

impact, should it occur. Examples of external 

risks include natural disasters, government 

regulations and market conditions. Internal 

risks, on the other hand, are those in which 

the organization has some degree of control 

over both the likelihood of occurrence and 

the severity of impact. Schedule delays and 

contractual disputes are examples of internal 

risks. Another general way of broadly break-

ing down risks is to categorize them as ob-

jective and subjective.17 

Other associations segregate risks by source 

or type, and utilize a system of checklists in 

order to ensure that all major risk categories 

have been identified. The Belgian Building 

Research Institute maintains such a data-

base.18 In its ninth annual survey of Owners, 

the Construction Management Association 

of America (“CMAA”) utilized a list of 28 

representative risks in order to gauge owner 

perceptions. Further, the US Department of 

Energy (“DOE”) maintains a comprehen-

sive list of risks that can impact construction 

projects with 11 subcategories and hundreds 

of more specific considerations. This check-

list is the basis of the risk categories utilized 

in our survey regarding the relative frequen-

cy and severity of project risks.



The importance of the risk identification 

process cannot be understated. Many ex-

perts believe that risk identification is “…

arguably the most important part of a risk 

assessment program”.19 Unfortunately, risk 

identification is still not performed in a rig-

orous manner in many organizations. The 

process is often anecdotal and therefore the 

outcome is highly dependent on the judg-

ment and expertise of the people assigned 

to examine the risk level of the project.20 It 

bears reminding that “the failure to con-

template or allocate risks does not make 

them go away but can, in fact, increase the 

risks associated with the project.” 21 In other 

words, failing to address the potential for 

risk in a timely manner may increase either 

the likelihood of its occurrence and/or the 

severity of its impact.

Risk management staff must rely upon a 

variety of structured methods to ensure that 

they have captured as many potential risks 

as possible. This research report investigates 

12 different risk identification techniques 

that have been previously discussed in in-

dustry literature. A list of these techniques 

can be found in Table 1 below.



These methods can be grouped into three 

broad categories. 

1. The first group of techniques utilizes 

internal and external expert knowledge 

and past experience to compile a list of 

potential risks, which is stored tacitly in 

the minds of risk management and other 

project staff. Some examples include 

individual expert assessment, structured 

interviews, and panel group analysis. 

These techniques are titled “tacit 

knowledge methods”, meaning that the 

information is not formally recorded, 

and only available in the minds of the 

organization’s members. 

2. A second group of techniques relies 

upon a systematic evaluation of the 

project and potential risks associated 

with project tasks and outcomes. These 

techniques do not rely heavily upon 

past experience, but rather seek to 

identify risks using logic, deduction, 

or free association. Examples of these 

techniques include brainstorming, 

pondering (or “what could go wrong” 

analyses), and diagramming techniques. 

These techniques are referred to as 

“analysis methods”. 

3. The final set of methods utilizes past 

experience that has been explicitly 

recorded for future use and reference. 

Examples of these methods include risk 

records, checklists and prompt lists. 

These methods are known as “explicit 

knowledge methods”.



Each of these methods has strengths and 

weaknesses. For example, the methods that 

rely on experts’ guidance often allow for tar-

geted and accurate responses based upon 

knowledge of the project and past experi-

ence.22 However, expert systems are vulner-

able to deviations from past experiences.23 

Experts are also subject to various biases that 

affect all individuals, such as the availabil-

ity heuristic (where information that is most 

salient or recent in memory has a dispro-

portionate impact on recall and analysis).24 

In comparison, analytical techniques may 

uncover new risks that expert systems may 

not capture, but these methods are slow to 

implement and the results may be incom-

plete due to a lack of sufficient knowledge or 

experience on the part of the analytical team. 

Finally, explicit knowledge systems provide a 

wealth of past information that can be easily 

applied, but such systems take a long time to 

construct and require constant updating in 

order to capture new information as projects 

are completed. In addition, several risks, such 

as detrimental contractual provisions, are 

difficult to codify explicitly and are often not 

subject to rigorous measurement and analy-

sis.25 In general, a combination of methods 

and techniques from each type of identifica-

tion scheme will likely yield the best results.

Risk Analysis

Once all the project risks have been identi-

fied, the potential impact of each risk must 

be evaluated. Fundamentally, all risk analy-

sis techniques serve the same function, 

which is to determine the expected loss (or 

gain) for a particular risk. Losses are not 

necessarily defined in monetary terms (e.g., 

they can be defined in terms of time (delay) 

or an unattained level of certification, such 

as LEED Silver versus LEED Gold). How-

ever, in many cases, in order to maximize 

the ability to compare relative risk, a mon-

etary value is assigned to each risk element 

(for example, liquidated damages or lost 

operating profits for every day of delay can 

be used to quantify the cost of lost time). 

Simply put, risk analysis entails gathering 

as much information as possible regard-

ing frequency and severity of risk and using 

this information to estimate its expected 

impact. A comprehensive summary of all 

of the risk analysis techniques examined in 

this research report can be found in Table 2 

below. While each method approaches this 

question in a different manner, virtually all 

of them look at two key elements of a risk: 

frequency and severity.





Frequency

With respect to frequency, any risk that has 

been identified may or may not materialize 

on the project. The frequency of a risk can 

be defined as the probability that the risk 

will occur during the course of the project. 

The relative frequency of a risk occurring is 

usually estimated in two ways. In the first 

case, a qualitative estimate of the risk (e.g., 

none, low, medium, high) is performed in 

order to broadly define the relative differ-

ence between the frequency of one risk as 

compared to another. In some situations 

the data available on certain risks, such as 

differing site conditions and payment de-

lays, is insufficient to make a rigorous quan-

titative estimate and, therefore, the analysis 

is based largely on the subjective predic-

tion of the risk analysts.26 However, where 

hard data is available, frequencies are often 

estimated based upon past experience. This 

past experience is often stored in a data-

base that houses a collection of quantitative 

metrics collected for each project logged 

with the dataset. Using data collected from 

prior projects, the estimated probability of 

the occurrence of an event can be comput-

ed in multiple ways. One simple method is 

to determine what percentage of all of the 

projects stored in the database actually ex-

perienced that risk. To add sophistication to 

such an analysis, the parameters regarding 

the specific project can be used to deter-

mine a probability of occurrence conditional 

on those parameters. 

For example, an owner is undertaking a 

road-building project. The owner routinely 

undertakes both vertical (e.g., homebuild-

ing) and horizontal (e.g., roadwork) projects 

in the course of overall project develop-

ment, and wants to estimate the probability 

that a copper price increase will impact the 

project. By utilizing the information that the 

current project is a roadwork project, the 

owner may decide to exclude homebuilding 

projects from the analysis because many of 

the projects that encountered copper price 

increases were homebuilding projects (due 

to the more extensive use of copper wiring 

and piping). Including these homebuild-

ing projects would likely overestimate the 

likelihood that such an impact would occur 

on a road-building project. Therefore, the 

probability of occurrence would be con-

ditioned on the fact that the project is for 

the construction of a road, not a block of 

homes. Decision tree analyses can also help 

perform these analyses and are utilized 

to model the interdependencies between 

certain risks occurring, conditional on the 

relative frequencies of other risks.27 For ex-

ample, an increase in the probability of a 

differing site condition will likely increase 

the probability of a financial overrun. 

Even where quantitative data is not avail-

able, a number of techniques, such as the 

QQIR method,28 Bayesian knowledge 

updating and fuzzy knowledge updating 

techniques29 have recently been developed 

in order to provide a quantitative probabil-

ity estimate when only qualitative data (i.e., 

classifying a risk as low, medium, or high) 

is available. While the inner mechanisms of 

these techniques are beyond the scope of 

this paper, in each case, the technique relies 

upon mathematical algorithms to convert a 

qualitative statement into a range of prob-

abilities. As more qualitative estimates are 

provided over time (either over the course 

of multiple projects or through the use of 

multiple expert estimates during the plan-

ning phases of a particular project) the 

algorithm is able to narrow the range of 

probabilities to a tighter and tighter inter-

val, increasing the confidence in which the 

average of that range can be applied to a 

specific project for planning purposes.



Severity

While the frequency of a risk is essential to 

determining relative impact, severity of that 

risk is equally critical. Like frequency, the 

severity of a risk can be variable. In other 

words, the material impact of the risk may 

not be predetermined and may take a range 

of values. For example, when a contractor 

makes bulk purchases of steel, the amount of 

inflation that occurs may vary between sign-

ing the contract with the owner and the pur-

chase of the steel. The magnitude of these 

variations is independent of the probability 

that any steel price increase will occur. The 

severity of a risk is therefore the expected 

potential cost impact, conditioned on that 

fact that it has already occurred. Multiple 

methods can be applied in order to estimate 

the cost impact for the severity of a risk. 

AACE International has published numer-

ous recommended practices30 for estimat-

ing the expected severity of a risk, includ-

ing range estimating, parametric estimating 

and expected values.31 Each methodology 

has strengths and weaknesses, and is often 

most appropriate at certain points in the risk 

management process. For instance, the use 

of parametric techniques is most appropriate 

at the front end of project planning, when 

more specific information is not yet avail-

able and risk severity must be estimated with 

past information that has not been tailored 

to the specific circumstances of the project. 

As the project scope is subsequently and 

iteratively fleshed out and finalized, more 

targeted methods such as range estimating 

become more appropriate. Severity estimates 

are often used in conjunction with risk fre-

quency data to plan the size of a contingency 

account. If this method is used, care should 

be taken to ensure that the overall estimate 

generated is absent any “risk factors” as these 

amounts will be included in the contingency 

and, therefore, their inclusion will result in 

the overestimation of project costs.32 Such 

overstatement may result in the rejection of 

an otherwise viable project due to rejection 

by Net Present Value (“NPV”) or other eco-

nomic return methodology.33 

Risk Mitigation

Once all project risks have been identified 

and analyzed, the next step is to determine 

a mitigation strategy for each risk. This re-

search report discusses a number of popular 

risk mitigation strategies, which are pre-

sented along with representative examples 

of their use in Table 3 below. Each of these 

mitigation strategies is appropriate in cer-

tain instances, but may not be as effective 

in other settings. In order to determine the 

suitability of a risk mitigation technique in 

a particular situation, certain questions are 

explicitly or implicitly asked by risk man-

agement professionals to determine the 

most effective mitigation strategy. Some of 

these questions include: 

1. Can it be feasibly implemented?

2. What is the expected effectiveness?

3. Is it affordable?

4. Is the time available to develop the 

strategy? 

5. What effect will there be on technical 

performance? 



These questions help pinpoint the most ef-

fective mitigation strategy for a given situa-

tion.34 In addition to these questions, there 

are certain key dimensions of risk mitiga-

tion that determine the relative effective-

ness of various techniques. An excellent 

model of the key dimensions of risk mitiga-

tion strategies is the Risk Mitigation Deci-

sion Matrix included in the FMI/CMAA 9th 

Annual Survey of Owners. The two dimen-

sions of interest for risk mitigation are the 

degree of responsibility that the firm pos-

sesses for a risk (ranging from low to high), 

and the approach that management takes 

to addressing that risk (ranging from pas-

sive to active).35 



Figure 1 illustrates where the eight mitigation strategies examined within this article fall 

within the CMAA typology. 
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It should be noted that mitigation options 

are not mutually exclusive and that firms 

will often utilize one or more technique 

when managing a risk.36 For example, a 

specialty contractor may be hired to per-

form hazardous waste removal (contractu-

ally transferring the risk) but the general 

contractor would also be wise to require 

bonding for that subcontractor in order to 

guarantee performance. If this precaution is 

not taken and the subcontractor is unable 

to perform its duties, the risk would pass 

back to the general contractor, who thought 

that it had addressed the risk. Further, even 

when mitigation strategies are in place, ac-

tive management and subsequent action, 

such as contract administration and moni-

toring, are required to ensure that the risk is 

effectively controlled.37 

 Not every situation requires an “active” risk 

management approach. In certain situations 

it may be best to simply recognize but ignore 

a risk. One such instance is when both the 

severity and the frequency of a risk are low 

and therefore the additional cost to perform 

active risk mitigation techniques is not worth 

the added benefit of potentially alleviating 

the impact of the risk, should it occur.38 



Monitoring and Controlling Risk

After mitigation strategies have been iden-

tified the organization needs to set up a 

plan for monitoring and controlling the 

various risks to which it will be exposed. 

While there are a number of tools that or-

ganizations may use to perform these tasks, 

this research report discusses one example 

only – the risk register. The risk register is a 

consolidated document or set of documents 

that contains the results of the risk identi-

fication, analysis and mitigation steps. The 

risk register is a formal process that identi-

fies, quantifies and categorizes the risks fac-

ing an organization, develops cost-effective 

methods to control them and positions the 

organization to achieve its stated goals. The 

process generates information for decision 

making at all levels of the organization and 

allows all members of the organization to 

speak cogently about the risks the organi-

zation faces.39 The risk register provides a 

detailed description of all identified risks 

including description, category, cause, prob-

ability of occurrence and current status, 

among other elements.40 

As a result of their integrative nature, risk 

registers must be kept current and updated. 

In order to do so, there should be regularly 

scheduled meetings with management and 

the risk management group or a similar 

division within the organization to review 

the status of the risk register. By enforcing 

these procedures the risk register becomes 

the working document that functions as 

the bedrock of the firm’s risk mitigation 

plan for any particular project.41 While risk 

registers serve to communicate informa-

tion regarding risks to management and 

the project team, there are often problems 

with this approach. As Ackermann indi-

cates, there are two primary issues with the 

use of risk registers. He states, “Firstly, the 

risk registers become a bureaucratic proce-

dure instead of being treated as a valuable 

exercise. Secondly, and possibly as a result 

of this behavior and the focus on engineer-

ing/technical risks, those risks identified 

in the register tend to address only a small 

proportion of all types of risk.” 42 However, 

if these pitfalls can be avoided, the risk reg-

ister serves as a best practice for risk man-

agement, and in concert with other tools, 

such as Monte Carlo simulations, can help 

to enhance the coherence of the entire risk 

management process.43



The Navigant Construction Forum™ con-

ducted a comprehensive survey of 34 experts 

in Navigant’s Global Construction Practice 

in late 2011 and early 2012. The topics ad-

dressed in this survey included background 

information on the expert’s past clients and 

past working experience; demographic in-

formation; the expert’s estimation of the 

frequency and severity of the risks that they 

had experienced; their perceived level of 

their own risk management experience on 

behalf of owners or contractors; as well as 

questions regarding the techniques with 

which they were familiar and that they 

thought were most effective for performing 

risk identification, analysis and mitigation ef-

forts. A subset of the questions asked on the 

survey has been analyzed for the purposes of 

this research report.

The survey was administered through a sur-

vey module on the company’s intranet sys-

tem. Respondents were instructed to spend 

only limited amounts of time on each ques-

tion in order to elicit “top of mind” respons-

es, which help to mitigate cognitive bias, 

such as the availability heuristic, when the 

experts assessed the frequency and severity 

of the various risk categories.44 

Of the 80 experts contacted for this assess-

ment, 34 responded over a four-week pe-

riod, a 42.5% response rate. Demographic 

variables were collected for all experts sur-

veyed. These controls included the gender, 

age, office location, and number of years 

with the firm. In addition, past experience 

of the experts was measured using two 

metrics. These metrics included the number 

of project types on which they worked and 

the number of sub-practices of which the 

expert is a part (measured by using the cat-

egories maintained by the firm). In addition, 

we collected data regarding prior firm types 

worked for and prior client firm types. 

The demographic variables indicate that a 

representative cross section of the Navi-

gant Global Construction Practice’s experts 

was collected with 24% of the respondents 

working in international offices, while the 

actual proportion of experts working in in-

ternational locations at the firm is 26%. The 

average years of experience working for the 

firm ranged from 1 to 29 years, with 9.6 years 

being the average. Multiple types of project 

experience within construction were also in-

cluded, with some of the representative proj-

ect types including, but not limited to:

1. Residential and Mixed Use Buildings

2. Roads and Highways

3. Power Plants

4. Water and Wastewater Projects

5. Schools and Universities

6. Military Bases

While the sample size may appear to be 

small, the average number of years of expe-

rience for these individuals is 9.6 years, as 

mentioned above. Collectively, this group 

of 34 individuals possesses over 325 years 

of project and risk management experience 

at their current firm alone. Moreover, many 

of these individuals have worked in other 

capacities within the construction indus-

try, with over two thirds of the respondents 

having prior work experience with gen-

eral contractors, and at least a third of the 

respondents having prior work experience 

with private owners, architect/engineering 

firms and other consulting firms. In addi-

tion, as discussed above, when experts are 

operating within the bounds of their exper-

tise, research indicates that they demon-

strate superior decision making and infor-

mation processing capabilities.45 



Relative Frequency and Severity

Each of the experts was queried on the rela-

tive frequency and severity of a number of 

construction risks. In order to determine 

the expert’s familiarity with the risks under 

investigation, past experiences with various 

construction related risks were captured with 

fourteen binary variables based on an adop-

tion of the risks captured in the U.S. Depart-

ment of Energy Risk Management Guide.46 

The risks categories investigated include:

1. Front-end Planning Risks 

2. Market-Related Risks 

3. Technical Risks 

4. Budget Risks 

5. Contract/Specification Risks 

6. Site Risks 

7. Staffing Risks 

8. Organizational Risks 

9. Design Risks 

10. Procurement Risks

11. Project Execution Risks 

12. Regulatory/Compliance Risks 

13. Contract Administration Risks 

14. Disputes and Claims Risks 

For each of these risks, representative ex-

amples were provided to ground the an-

swers of the respondents. For example, for 

Contract/Specification risks, the following 

examples were provided: 

“Unclear scope definition or technical re-

quirements, conflicting, excessive, or deficient 

requirements, poor incentive structures.”

Similar illustrative examples were provided 

for all fourteen risk categories. 

After this information was collected, the 

experts were asked to estimate the relative 

frequency and severity of each of the risks 

above. The experts utilized a pre-estab-

lished scale to rank the relative frequency 

and severity of each risk.47 The gradations 

of these scales can be found in Table 4.48 In 

addition to this data, information was col-

lected on the number of past project types 

and sub-practices on which the expert had 

worked in order to provide additional in-

sight into how past experiences may influ-

ence the ranking of the various risk types by 

the experts.



Risk Management Techniques

In order to assess the prevalence and rela-

tive importance of the various techniques 

employed for identifying, analyzing and 

mitigating risk, three different sets of mea-

sures have been constructed from a review 

of prior literature. For risk identification, 

a combination of techniques presented in 

Adams49 and Chilcott50 were included. In 

all, twelve techniques were examined. Table 

1 (previously shown) provides the name 

of each technique, a brief definition of the 

technique and a representative example of 

how the technique would be applied in an 

actual construction management setting, 

where applicable. 

Binary variables were created for each with 

a positive response corresponding to fa-

miliarity with, or past use of, the technique. 

In addition, two additional variables were 

coded corresponding to the techniques with 

which the expert was “most familiar” and 

the technique the expert believed was “most 

effective”. Only one technique could be se-

lected for each of these responses but the 

technique selected could be the same for 

both responses (e.g., an expert could have 

stated that they were most familiar with 

risk records and believe that this particular 

technique was most effective). A “none of 

the above” option was provided as well to 

allow for those experts with no experience 

with any of these techniques to provide an 

accurate response to these survey items.

A similar approach was undertaken with 

risk analysis tools. In this case, techniques 

described throughout the literature were se-

lected and included in a comprehensive list 

of risk analysis techniques. Table 2 (previ-

ously shown) provides all of the techniques 

for which binary variables were coded and 

the source of those techniques within the 

literature. As was performed with the risk 

identification methods, two additional mea-

sures were developed that captured the 

risk analysis technique with which experts 

were “most familiar” and the technique that 

they believed was “most effective”. Again, a 

“none of the above” option was provided as 

well to allow for those with no experience 

with any of these techniques to provide an 

accurate response to these survey items.

Risk mitigation techniques were also cap-

tured in a similar manner. A comprehen-

sive list of techniques discussed in Chil-

cott51 was adopted in order to determine 

the relative familiarity of the experts with 

the techniques discussed in that work. The 

mitigation techniques for which data was 

collected and representative definitions of 

those techniques can be found in Table 3 

(previously shown). Unlike the other two 

techniques, data for these variables was not 

coded on a binary basis. For these variables, 

the relative frequency of usage for each of 

the techniques was coded on a six-point 

scale, defined as follows:

0. Never

1. Rarely (<5% of engagements)

2. Sometimes (5 - 15%)

3. Often (15 - 35%)

4. More than most others (35 - 75%)

5. Almost exclusively (>75%)

This additional detail is captured so the 

relative frequency of mitigation technique 

usage can be estimated. In addition, this 

data has been interpreted on a binary (i.e., 

familiar/not familiar) basis. Finally, data re-

garding the expert’s self-assessment of the 

maturity of their risk management process-

es was collected on a five-point scale based 

on the measure defined in Zou.52 This scale 

ranges from 1 (No Risk Management Pro-

cess) to 5 (Very Mature). 



As an exploratory study, several procedures 

were performed to uncover both descriptive 

statistics regarding the relative prevalence 

of risk management strategies within the 

expert population but also to test potential 

correlations both within and between the 

various components of the risk manage-

ment process. Table 5 below provides the 

descriptive statistics for some of the vari-

ables examined in this study. As can be seen 

from the table, a wide range of experts is 

represented in the study. Some individuals 

have experience with every risk category ex-

amined in this research report while other 

individuals have been exposed only to one 

risk type, with the average individual expe-

riencing 10 of the 14 risks at some point in 

their career. Table 6 illustrates the relative 

frequency with which each of the major risk 

categories have been experienced by the ex-

perts that comprise this sample.



With respect to the analysis of risk frequen-

cy, the results indicate that there are well 

defined groups of risk with similar relative 

frequencies as illustrated in Figure 2 below. 

There appear to be three broad group-

ings of risk. At the high end, seven of the 

fourteen risks are thought to occur with a 

similar frequency with responses ranging 

from 4.07 to 4.29. These risks deal primarily 

with contractual and front-end risks such 

as contract specification, front-end plan-

ning and design. However, it should be 

noted that the two risks cited as the most 

frequent are project execution and contract 

administration which are the “blocking and 

tackling” of construction projects and whose 

period of potential risk exposure is often 

the longest of any of the risks examined. 53 

The second grouping of risks, comprised of 

five additional risks, ranging from 3.30 to 

3.70, comprise more internal risks such as 

staffing, procurement and organizational 

risks, as well as technical risk (which can 

be considered an internal risk because this 

risk deals with whether the firm has the 

technical capabilities to perform the work). 

Finally, market risk stands alone with a 

value of 3.00, indicating that the experts 

believe that market risk, outside of standard 

procurement issues (such as late delivery, or 

cost escalation due to backorders), does not 

occur very often (using the scale provided, 

market risks are expected to 1-10% of the 

time, as compared to the most frequent risk 

of 4.29, which corresponds to the risk oc-

curring somewhere between 30 - 80% of 

the time).54
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A similar approach can be taken when ana-

lyzing the risk severity responses, which 

are shown in Figure 3. While the groupings 

are not as clear with severity (i.e., the gaps 

between the relative rankings are smaller), 

there appear to be several distinct groups 

as well. At the top end, with values around 

4.60, front-end planning and design risks 

are considered to be the most severe, fol-

lowed closely behind by budget. This is to 

be expected since these risks occur at the 

outset of the project and any issues encoun-

tered and overlooked or not properly miti-

gated during the front end of the project 

have a disproportionate impact on project 

cost, as illustrated in Figure 4.55

This disproportionate impact on cost is due 

to the compounding effects of any early 

problem. For example, if a design error re-

garding pipe runs is not discovered until 

late in the project, a substantial amount of 

rework may need to be done on the struc-

tural and civil components of the building 

in order to mitigate the error or a complete 

redesign of the entire space may need to oc-

cur in order to meet specifications or appli-

cable codes. After these front-end problems 

comes disputes and claims (value = 4.36) 

whose impact is severe largely because of the 

uncertainty in the ultimate outcome of the 

claims process. Claims can be overstated in 

order to maximize the chances of recovery of 

some amount and therefore the magnitude 

as well as the variability of the potential loss 

is high. This variability of loss is illustrated 

by the relatively wide confidence interval for 

this estimate. The next group of risks, from 

project execution to site risks (values ranging 

from 4.21 to 4.04) relate to a variety of execu-

tion risks, primarily whether the project can 

be performed productively and to specifi-

cations. The remaining risks are a mixture 

of internal and external risks that all have 

ratings of less than 4.00, and in general rep-

resent relatively specialized risks that impact 

discrete areas of performance and as a result 

may not be considered to have a substantial 

or global impact on project execution and 

related costs.

4.60

6.00
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1.00No Impact
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Notes: 
[1] On average, for all risk types, the expected severity of a cost impact is between 10-25%, conditional on the risk occurring.

[2] The solid marks in the middle of the lines denote the average of the responses. The vertical lines represent a 95% confidence interval 
for the estimate.
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Looking at frequency and severity in con-

cert, this research report adopted the FMI/

CMAA scheme for classifying the relative 

frequency and severity of risks. Their 2 x 2 

matrix classifies risks as waterspouts (low 

frequency and severity), thunderstorms 

(high frequency, low severity), hurricanes 

(low frequency, high severity) and torna-

does (high frequency, high severity). Using 

this classification scheme and dividing the 

range of responses in half (e.g., the relative 

frequency of risks is divided so that low fre-

quency is defined as the bottom 50% of the 

range and high frequency is defined as the 

top 50% of the range), the risks classified by 

our expert sample have been split into the 

four categories, as illustrated in Figure 5.
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Unlike the CMAA study there do not seem to 

be as many risks that have been categorized 

in the upper left or bottom right quadrants 

(corresponding to a high level in one variable 

and a low level in the other variable). The cor-

relation between the two variables of interest, 

frequency and severity, is over .70 indicating a 

significant positive relationship between the 

perceptions of risk frequency and severity (i.e., 

a high score for one of the variables indicates 

that the other variable will also be scored high 

and vice versa). 

In order to manage the various risks dis-

cussed above, the survey respondents (on 

average) are familiar with approximately 

4.4 risk identification techniques, 3.7 risk 

analysis techniques (both of which com-

prise   33% of all techniques under study 

for each category) and 6.15 risk mitigation 

techniques (  75% of all mitigation tech-

niques examined). It is not surprising that 

the average survey respondents, as experts 

in managing construction risk, have been 

exposed to such a large percentage of the 

mitigation techniques relative to their av-

erage exposure to risk identification and 

analysis techniques. 

Most experts surveyed have worked with 

a variety of clients. The percentage of re-

spondents with past hands-on experience 

with major construction organization types 

ranged from 40% to 100% (for public own-

ers). Virtually all respondents have worked 

with general contractors, private owners 

and public owners as clients in the past. 

However, in spite of this large body of expe-

rience, the average expert believes that their 

risk management methods are only some-

what mature (the mean is 2.91, as defined 

by the 5 point scale described previously). 

Table 7 provides a summary of the informa-

tion related to past clients and experience, 

as well as the expert’s self-evaluated risk 

maturity level.



As a whole, the respondents utilized a va-

riety of risk identification methods. Figure 

6 provides, for each technique, the percent-

age of experts that are familiar with the 

technique. In addition, the graphic illus-

trates the percentage of experts who believe 

they are most familiar with a particular 

technique, as well as which technique they 

believe is most effective. While it is to be 

expected that construction experts would 

be highly familiar with the use of individual 

expert assessment, only three techniques 

have been used by a majority of the respon-

dents. At the other end of the spectrum, 

two of the techniques have not been used 

by any of the experts. 

There is little consensus amongst the ex-

perts as to what is the most effective tech-

nique for identifying risk. However, the 

two most commonly chosen elements are 

individual expert assessment and group 

assessment. More importantly, while only 

35% of respondents were familiar with the 

group analysis, 75% of those respondents 

(26% of the total sample) stated that this 

technique was the most effective. This is an 

interesting finding, because group level as-

sessment performed by a variety of experts 

in multiple fields should be more effective 

at identifying a greater proportion of all the 

potential risks on a project, due to the ex-

perts’ ability to provide potential sources of 

risk within their various areas of expertise.

Individual expert assessment 85%
46%

37%
65%

14%
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62%
6%
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35%
3%

26%
18%
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Assumption anaylsis

Prompt lists

Delphi Technique

Synetics
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% of Respondents Who Believe Technique is  
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While there is a relatively smooth gradient 

between the various techniques for iden-

tifying risk, there is a more abrupt distinc-

tion between the frequently used analysis 

techniques compared to the lesser used 

methods as illustrated in Figure 7. In ad-

dition, there appears to be widespread 

consensus (49% of responses) that the best 

method for analyzing risk is the use of ex-

pert judgment and assessment.56 Interest-

ingly, while decision tree analysis is tied as 

the most recognized method among all the 

risk management techniques, only 9% of 

the respondents believe that it is the most 

effective technique. This may be due in part 

to the fact that, while decision tree analyses 

are readily understood from a theoretical 

perspective, they can be difficult to imple-

ment in practice. Specifically, the estima-

tion of probabilities at several levels of the 

decision tree is often subjective and may 

not be viewed as an effective and objective 

method of analysis for this reason. Another 

technique that has been gaining popular-

ity over the past decade is risk registers.57 

Based on the responses to the survey, just 

over half of the respondents were aware of 

risk register techniques and approximately 

half of those individuals believe that the use 

of risk registers is the most effective method 

for analyzing risk. However, there has not 

been a significant amount of interest in the 

more marginal methods such as risk games 

and systems dynamics analyses. This may 

be due in part to the relative newness of 

these techniques, the potential limitation 

of technique applicability or a perception 

that these techniques are not as effective as 

other methods. 

Decision Tree Analyses
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Consistent with the data collected in Adams58, 

there appears to be an awareness of quan-

titative risk management techniques within 

the respondent population. Specifically, de-

cision tree analyses, Monte Carlo simula-

tions and range estimating are quantitative 

methods that have experienced increased 

interest in the literature over the past several 

years and have found application in many 

settings.59 However, based on the relatively 

low percentage of respondents who stated 

that they are either most familiar with these 

techniques or believe that they are most ef-

fective, it appears that these techniques have 

still not displaced more qualitative methods 

such as the risk register and the use of indi-

vidual expert assessment.60 There does seem 

to be an increased interest in quantitative 

techniques as several quantitative techniques 

are now used by over 40% of the sample 

population. In time, it may be the case that 

the more marginal methods examined in 

this study will continue to gain popularity 

as the relative familiarity with these newer 

techniques, such as Bayesian modeling, be-

comes more widespread. Conversely, it may 

be the case that these methods are not used 

because their relative complexity outweighs 

any additional knowledge gained rendering 

their utility in construction risk manage-

ment settings insufficient for them to be in 

widespread use.

With respect to mitigation techniques, al-

most all of the methods are widely practiced. 

Every technique has been practiced by at 

least half of the respondents. There is a high 

correlation between the mitigation tech-

niques with which people are most familiar 

and the technique that they believe to be 

most effective. However, 19% of the sample 

did not select any of the stated techniques as 

the most effective. While Figure 8 suggests 

that there is a large discrepancy between the 

relative use of mitigation techniques based 

on the expert’s perceptions of their effective-

ness, in the end almost all techniques are 

used to a similar extent, with the top three 

techniques (Payment Retention, Contractual 

Transfer, and Risk Reduction) being used as 

the primary mitigation technique in approxi-

mately 50% of cases, with each technique 

being utilized on a roughly equal basis, as 

shown in Figure 9.
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The relative use of mitigation graphic in-

dicates that hedging as a technique is used 

very rarely. This may be due in large part 

to a lack of hedging opportunities in many 

instances. While it is possible for interna-

tional projects to mitigate currency risk 

through hedging and commodity price risk 

domestically, this method of risk mitiga-

tion may not have the versatility of some 

of the other methods such as a contractual 

transfer or insurance. Alternatively, it may 

be the case that the use of hedging is not 

yet well established in the industry and, as 

financial innovations continue to perme-

ate the sector, the use of this technique will 

increase. As discussed earlier in this study, 

risk mitigation strategies can be classified 

along two dimensions: the level of own-

ership of the risk by the firm and relative 

activity of the firm in mitigating the risk. 

This study indicates that a majority of re-

spondents believed active risk management 

(in the form of reducing risk severity and 

avoiding risk) is the most effective tool for 

mitigating risk. Passive risk management 

techniques are not as highly valued with a 

passive recognition and acceptance of the 

risk not considered as most effective by any 

of the experts. This is not to say that such a 

technique is not used when appropriate as 

the data on relative usage indicates that this 

method is used on a regular basis. However, 

acceptance of a high level of ownership for 

a risk in this technique and its associated 

impacts coupled with a lack of active man-

agement results in the experts rejecting the 

technique as the most effective method for 

handling risk in a general sense.

As was stated in the 2011 McGraw Hill Miti-

gation of Risk in Construction SmartMarket 

Report, “…good risk management is a busi-

ness imperative in construction.”61 To that 

end, this study has attempted to systemati-

cally examine almost every aspect of the risk 

management process and ascertain expert 

opinions on each of these elements. To be-

gin, this research report looked at the risk 

management process to understand the key 

elements of a successful risk management 

system. In so doing, it became clear that, in 

order to have an effective risk management 

process, relevant estimates of the frequency 

and severity of major risks are required. 

Based on a survey of construction experts, 

the research report established estimates 

of the frequency and severity for fourteen 

major risk categories and, using that in-

formation, determined the risks that are 

most likely to have a severe impact on the 

job. Furthermore, the report utilized the 

same pool of experts not only to establish 

what tools and techniques are commonly 

used but also to glean insights into what 

the construction experts believed to be the 

most effective techniques for identifying, 

analyzing and mitigating risk. Moreover, 

the research report was able to estimate 

the relative usage of each of the mitigation 

techniques by those same experts. 



The stakes are high in construction risk 

management. Recent studies have shown 

that, on average, 24% of projects are late in 

completion, 19% go over budget and 11% 

involve the dispute and claims process.62 

Therefore, it is essential to ensure construc-

tion professionals are sufficiently armed 

with accurate assessments of the relative 

risk of various project elements and that 

they are able to distinguish between the 

most effective tools and techniques for 

managing risk compared to the rest of the 

options. To that end the key takeaways from 

this report are:

1. The most harmful risk types are 

associated with front-end planning, 

design, budget and disputes and claims. 

Each of these risks occurs with relatively 

high frequency and also results in a 

significant loss when they occur. Note 

that three of the four risks mentioned 

are associated with the beginning of 

project execution. The fourth risk is 

a pervasive risk that requires careful 

and diligent monitoring of other risks 

throughout the course of the project.

2. Of the twelve techniques examined, 

the most effective risk identification 

techniques are individual and group 

level assessment. However, these 

techniques should be complemented by 

past datasets and other analytical tools, 

such as brainstorming.

3. Based on a review of thirteen methods, 

the most effective risk analysis 

techniques vary depending on the 

risks examined, but expert assessment 

and risk registers are considered to 

be the most effective with other more 

specialized quantitative tools such 

as decision tree analyses and range 

estimating being used as well.

4. Active risk mitigation approaches are 

considered most effective. This is the 

case both in terms of when the level 

of risk ownership is high (through risk 

reduction strategies) as well as when risk 

ownership is low (avoidance of the risk).

It is important to bear in mind that, while 

historical order and precedent are impor-

tant, random events can and do happen.63 

Those firms that consistently and diligently 

execute their risk management programs 

are best able to take advantage not only of a 

fortunate turn of events, but also to mitigate 

potential issues on their next project.



In the second quarter of 2012, the Navigant 

Construction Forum™ will continue its 

analysis of construction industry issues. The 

Navigant Construction Forum™ is in the 

process of performing a survey of industry 

experts to determine current trends related 

to construction claims. It is expected that 

the results of this survey will enable con-

struction industry participants to become 

more attuned to such new trends.

Further research will continue to be per-

formed and published by the Navigant 

Construction Forum™ as we move forward. 

If any readers of this report have ideas on 

further construction dispute-related re-

search they believe would be helpful to the 

industry, they are invited to e-mail sugges-

tions to jim.zack@navigant.com.


