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A B S T R A C T

This paper gives an overview of good and bad practice for understanding and curbing cost
overrun in large capital investment projects, with a critique of Love and Ahiaga-Dagbui (2018) as
point of departure. Good practice entails: (a) Consistent definition and measurement of overrun;
in contrast to mixing inconsistent baselines, price levels, etc. (b) Data collection that includes all
valid and reliable data; as opposed to including idiosyncratically sampled data, data with re-
moved outliers, non-valid data from consultancies, etc. (c) Recognition that cost overrun is
systemically fat-tailed; in contrast to understanding overrun in terms of error and randomness.
(d) Acknowledgment that the root cause of cost overrun is behavioral bias; in contrast to ex-
planations in terms of scope changes, complexity, etc. (e) De-biasing cost estimates with re-
ference class forecasting or similar methods based in behavioral science; as opposed to con-
ventional methods of estimation, with their century-long track record of inaccuracy and systemic
bias. Bad practice is characterized by violating at least one of these five points. Love and Ahiaga-
Dagbui violate all five. In so doing, they produce an exceptionally useful and comprehensive
catalog of the many pitfalls that exist, and must be avoided, for properly understanding and
curbing cost overrun.

1. Five key questions about cost overrun

Cost overrun in large capital investment projects can be hugely damaging, incurring outsize losses on investors and tax payers,
compromising chief executives and their organizations, and even leading to bankruptcy (Flyvbjerg et al., 2009; Flyvbjerg and
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Budzier, 2011). Accordingly, cost overrun receives substantial attention in both the professional literature and popular media. Yet it
is not always clear how cost overrun is defined, why it happens, and how to best avoid it, which has led to misperceptions about the
concept with policy makers, planners, investors, academics, and the public. To help remedy this situation, below we address five
fundamental questions about cost overrun in large capital investment projects:

1. What is cost overrun, and how is it measured?
2. Which data are used to establish cost overrun?
3. What is the size and frequency of cost overrun?
4. What are the root causes of cost overrun?
5. How is cost overrun best avoided?

If your job is to research, plan, finance, or deliver large capital projects, you need to have good answers to these questions. Here,
we answer the questions in a response to Love and Ahiaga-Dagbui (2018), invited by the editors. We appreciate this opportunity to
clarify what good and bad practice is in understanding and curbing cost overrun, and the many pitfalls that exist for good practice,
eminently exemplified by Love and Ahiaga-Dagbui.

We are delighted that Love and Ahiaga-Dagbui acknowledge that our work on cost underestimation, “Undeniably … has made an
impact … [and] brought to attention issues that were possibly being overlooked … The ‘elephant in the room’ has been recognized,”
as they say (p. 359). To understand and deal with the “elephant in the room” – deliberate and non-deliberate cost underestimation in
large capital investment projects – has been a core purpose of our work. For Love and Ahiaga-Dagbui to recognize that we have
succeeded is gratifying, and we thank them for their acknowledgment.

Love and Ahiaga-Dagbui, however, are critical of our work. We welcome their objections, as criticism is the main mechanism for
securing high levels of validity and reliability in scholarship. But we are surprised by the language used by Love and Ahiaga-Dagbui in
communicating their commentary. For instance, they describe our research findings as “fake news”, “myths” (no less than 15 times),
“canards”, “factoids”, “flagrant”, “rhetoric”, “misinformation”, and more. We are further accused of having “fooled many people” by
having “been just as crafty as Machiavelli” as we “have feigned and dissembled information” through our research (p. 358). As a
factual observation, in our entire careers we have never come across language in an academic journal like that used by Love and
Ahiaga-Dagbui. We suggest such language has no place in academic discourse.

In what follows, we address Love and Ahiaga-Dagbui's critique by relating it to each of the five key questions about cost overrun
listed above.

2. What is cost overrun, and how is it measured?

Cost overrun is the amount by which actual cost exceeds estimated cost, with cost measured in the local currency, constant prices, and
against a consistent baseline. Overrun is typically measured in percent of estimated cost, with a positive value indicating cost overrun and a
negative value underrun. Size, frequency, and distribution of cost overrun should all be measured as part of measuring cost overrun for a
certain investment type.

Cost overrun is the difference between actual and estimated capital costs for an investment. The difference may be measured in
absolute or relative terms. In absolute terms cost overrun is measured as actual minus estimated cost.2 In relative terms overrun is
measured as either (a) actual cost in percent of estimated cost, or (b) the ratio of actual divided by estimated cost. In our studies, we
measure cost overrun in relative terms, because this makes for accurate comparison across investments, geographies, and time
periods. It also makes for accuracy in forecasts of cost risk.

Estimated cost may be, and typically is, established at different time points – or baselines – in the investment and delivery cycle,
e.g., at the outline business case, final business case, and contracting. The cost estimate will normally be different at different time
points, and it typically becomes more accurate the closer to final delivery the investment is, although there may be large variations in
this, for instance where bad news about cost overruns are hidden as long as possible and cost estimates therefore suddenly explode
when the project is well into delivery, when the overruns can no longer be kept secret, which is not an uncommon occurrence for
large capital investment projects.

The baseline one chooses for measuring cost overrun depends on what one wants to understand and measure. We want to
understand whether decision makers make well-informed decisions. For cost, this means we want to know whether the cost estimate
on the basis of which decision makers decide to go ahead with a project is accurate. If the cost estimate is accurate the decision
makers were well informed; if the estimate is inaccurate they were ill informed. We therefore use this cost estimate – called the budget
at the time of decision to build – as baseline for measuring cost overrun in our studies, including Flyvbjerg et al. (2002, 2004), Cantarelli
et al. (2010a; 2012a,b,c), Flyvbjerg et al. (2009), Flyvbjerg and Budzier (2011), Flyvbjerg (2014a, 2014b), Ansar et al. (2016, 2014),

2 Actual cost is defined as real, accounted capital investment costs determined at the time of completion of the investment, when expenditures are
known. Estimated cost is defined as budgeted, or forecasted, capital investment cost. Actual and estimated cost are calculated in the local currency
and at the same price level (e.g., 2017 dollars) to ensure their comparability. Typically financing cost (e.g., interest payment on loans) is not
included in estimated and actual capital investment cost.
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