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In 1985 government officials claimed that Boston’s 

“Big Dig” highway project would cost $2.6 billion and be 
completed by 1998. The cost ballooned to $14.6 billion 
and the project is still not finished. In 1988 Medicare’s 
new home health care benefit was projected to cost $4 
billion by 1993; the actual 1993 cost was $10 billion. 
Congress is now considering a prescription drug bill with a 
$400 billion price tag. If enacted, the actual cost will 
almost certainly be much higher. 

Large cost overruns are commonplace in government 
construction projects, procurement, and entitlement 
programs. Politicians and officials routinely deceive 
taxpayers by low-balling cost estimates to win initial 
spending approval. Then, when programs go over budget 
and do not work as promised, politicians place the blame 
on particular management blunders by the bureaucracy and 
private contractors. But the evidence indicates that cost 
overruns and program failure are not isolated errors; they 
are systematic and widespread in the federal government.  

 
Planes, Trains, and Automobiles 

Federally funded projects often turn into debacles 
plagued by large cost overruns, as illustrated by a wide 
range of examples in Table 1. For example, Boston’s 
Central Artery project, the Big Dig, has been grossly 
mismanaged, as described by a recent Boston Globe 
investigation.1 The state government bailed out bungling 
Big Dig contractors 3,200 times instead of demanding 
accountability. Contractors were essentially rewarded for 
delays and overruns with added cash and guaranteed 
profits. The project’s estimated total cost rose from $2.6 
billion in 1985 to $14.6 billion today. 

In the 1980s Denver’s mayor Federico Pena sold the 
public on a new international airport on the basis of bad 
cost estimates. The public agreed to a $1.7 billion airport 
in a 1989 referendum, but the cost mushroomed to $4.8 
billion by the time the airport was opened in 1995.2     

In 1994 Virginia officials claimed that the Springfield 
interchange or “mixing bowl” project would cost $241 
million. The cost has now soared to $676 million.3 On the 
other side of the Potomac, there are cost overruns at the 
$300 million Capitol Hill Visitors Center, and the cost of 
the Kennedy Center parking lot has jumped to $88 million 
from the original 1998 estimate of $28 million.4 High 
above the Potomac, the cost of NASA’s Space Station has 
skyrocketed from $17 billion in 1995 to $30 billion today.5 

  
Table 1. Selected Government Cost Overruns

Estimated Cost and Date of Estimate
Original Latest or Actual

Transportation
Boston "Big Dig" $2.6b (1985) $14.6b (2002)
Denver International Airport $1.7b (1989) $4.8b (1995)
Virginia "Mixing Bowl" $241m (1994) $676m (2003)
Seattle light rail system $1.7b (1996) $2.6b (2000)
Kennedy Center parking lot $28m (1998) $88m (2003)
Energy
Yucca mountain radioactive waste $6.3b (1992) $8.4b (2001)
Hanford nuclear fuels site $715m (1995) $1.6b (2001)
Idaho Falls nuclear fuels site $124m (1998) $273m (2001)
National ignition laser facility $2.1b (1995) $3.3b (2001)
W eldon Springs remedial action $358m (1989) $905m (2001)
Defense (per unit)
F/A-22 Raptor fighter $89m (1992) $248m (2002)
V-22 Osprey aircraft $23m (1987) $90m (2001)
RAH-66 Comanche helicopter $31m (2000) $52m (2002)
CH-47F cargo helicopter $8m (1998) $18m (2002)
SBIRS satellite system $732m (1998) $1.6b (2002)
Patriot advanced missile $4m (1995) $10m (2002)
EX-171 guided munition $39,000 (1997) $147,000 (2002)
Medicaid
Special hospital subsidy $100m (1987) $11b (1992)
Medicare
Part A (HI), cost in 1990 $9b (1965) $67b (1990)
Home care benefits, cost in 1993 $4b (1988) $10b (1993)
Other
1996 farm law (over seven years) $47b (1996) $118b (2002)
International Space Station $17b (1995) $30b (2002)

Project

Sources: Compilation by author and assistant M adison Kitchens based on 
sources in endnotes 2, 3, 4, 5, 6, 7, and 12.



These are not isolated cases of bad management. 
Reports by the Government Accounting Office make it 
clear that overspending permeates federal budgeting, as it 
does in Pentagon procurement and Department of Energy 
contracting (see Table 1).6 DOE contracting was put on 
GAO’s watch list for waste, fraud, and abuse more than a 
decade ago. But a recent GAO review found that little had 
changed.7 In 2001, 38 percent of projects examined had 
more than doubled in cost, and the National Research 
Council concluded that DOE is "not in control" of many of 
its contracts. Billions of dollars have been wasted on DOE 
projects that were terminated, such as the $2 billion spent 
on the Texas Superconducting Super Collider.8 

A study last year by Danish economists looked at 258 
government transportation projects in the United States 
and abroad with a combined value of $90 billion. They 
found that cost overruns are routine and stem from 
government deceit, not honest errors.9 Nine of 10 projects 
examined had cost overruns, with an average overrun of 28 
percent. The study concluded that lying, or intentional 
deception, by public officials was the source of the 
problem: “Project promoters routinely ignore, hide, or 
otherwise leave out important project costs and risks in 
order to make total costs appear low.” Politicians use 
“salami tactics” whereby costs are only revealed to 
taxpayers one slice at a time in the hope that the project is 
too far along when true costs are revealed to turn back.   

Salami tactics are just one problem that makes federal 
funding of state, local, and private activities wasteful. 
Another problem is that the states compete with each other 
to secure federal dollars, and thus they are prone to 
exaggerate benefits and minimize costs of projects. When 
cost overruns occur, state officials seek to cover up poor 
contractor performance in order to conceal their own bad 
oversight, as occurred with the Big Dig. In addition, the 
federal government does not ensure efficient use of funds 
sent to states. For example, the GAO found that half of the 
federally funded highway projects it examined recently 
had cost overruns of greater than 25 percent.10  

    
Entitlement Cost Overruns Are Endemic 

Federal “entitlement” programs, such as Medicare and 
Medicaid, grow unconstrained and far beyond promised 
limits. Politicians low-ball initial costs to gain approval by 
putting supposed benefit limits in legislation. But cost 
limits either do not work, are evaded, or are later repealed. 
When costs soar and programs do not work, politicians 
hold hearings to cast blame elsewhere, such as on drug 
firms or hospitals. But that is just a charade – Congress 
should know by now that high costs and poor performance 

are to be expected when central planning, as in Medicare, 
is substituted for private competitive markets. 

To enact Medicare in the 1960s, public officials 
deceived the public in numerous ways, such as promising 
that the payroll tax rate would not rise higher than 1 
percent.11 When Medicare Part A was enacted in 1965, 
costs were projected to rise to $9 billion by 1990, but 
actual costs reached $67 billion by 1990.12 Or consider that 
when the Medicaid special hospitals subsidy was added in 
1987 annual costs were projected to be $100 million. By 
1992 costs had risen to $11 billion annually.  

Today, most analysts are projecting that the $400 
billion prescription drug plan will end up costing far more 
than is being claimed. Important drug bill supporters are 
already saying that they plan to push for further drug 
spending after any initial bill is passed.  
 
Return Economic Activities to the Private Sector 

Governments are wasteful users of resources because 
they tend to replace competition with monopoly and 
market pricing with bureaucratic regulations. Also, since 
public officials do not risk their own personal funds, they 
are more likely to support unsound schemes and be less 
interested in keeping programs on budget. As a 
consequence, we would be better off if Congress scaled 
back entitlement programs, privatized infrastructure such 
as airports and energy projects, and let entrepreneurs put 
up their own capital for risky pursuits such as space 
exploration. 
                                                 
1 See the “Easy Pass” series of reports by Raphael Lewis and 
Sean Murphy, www.boston.com/globe/metro/packages/bechtel.  
2 Transportation data from Alan Altshuler and David Luberoff, 
Megaprojects (Washington: Brookings Institution Press, 2003). 
3 Michael Shear, “Springfield Interchange Project Is Defended,” 
Washington Post, November 26, 2002, p. B1. 
4 General Accounting Office, GAO-03-1014T, July 15, 2003, 
and GAO-03-823, September 5, 2003. 
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6 Defense data from GAO, GAO-03-476, May 15, 2003. The 
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7 Energy data from GAO, GAO-03-570T, March 20, 2003. 
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11 Sue A. Blevins, Medicare's Midlife Crisis (Washington: Cato 
Institute, 2001), pp. 53-63. 
12 Health care data from Peter G. Peterson, "Remember Cost 
Control," Newsweek, July 25, 1994. 



Underestimating
Costs in Public
Works Projects
Error or Lie?
Bent Flyvbjerg, Mette Skamris Holm, and Søren Buhl

Comparative studies of actual and estimated costs in transportation
infrastructure development are few. Where such studies exist, they are
typically single-case studies or they cover a sample of projects too

small to allow systematic, statistical analyses (Bruzelius et al., 1998; Fouracre
et al., 1990; Hall, 1980; Nijkamp & Ubbels, 1999; Pickrell, 1990; Skamris &
Flyvbjerg, 1997; Szyliowicz & Goetz, 1995; Walmsley & Pickett, 1992). To
our knowledge, only one study exists that, with a sample of 66 transporta-
tion projects, approaches a large-sample study and takes a first step toward
valid statistical analysis (Merewitz, 1973a, 1973b).1 Despite their many mer-
its in other respects, these studies have not produced statistically valid an-
swers regarding the question of whether one can trust the cost estimates
used by decision makers and investors in deciding whether or not to build
new transportation infrastructure. Because of the small and uneven sam-
ples used in existing studies, different studies even point in opposite direc-
tions, and researchers consequently disagree regarding the credibility of cost
estimates. Pickrell (1990), for instance, concludes that cost estimates are
highly inaccurate, with actual costs being typically much higher than esti-
mated costs, while Nijkamp and Ubbels (1999) claim that cost estimates are
rather correct. Below we will see who is right.

The objective of the study reported here was to answer the following
questions in a statistically valid manner: How common and how large are
differences between actual and estimated costs in transportation infra-
structure projects? Are the differences significant? Are they simply random
errors? Or is there a statistical pattern to the differences that suggests other
explanations? What are the implications for policy and decision making re-
garding transportation infrastructure development?
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This article presents results from the
first statistically significant study of
cost escalation in transportation in-
frastructure projects. Based on a sam-
ple of 258 transportation infrastruc-
ture projects worth US$90 billion and
representing different project types,
geographical regions, and historical
periods, it is found with overwhelming
statistical significance that the cost es-
timates used to decide whether such
projects should be built are highly and
systematically misleading. Underesti-
mation cannot be explained by error
and is best explained by strategic mis-
representation, that is, lying. The pol-
icy implications are clear: legislators,
administrators, investors, media rep-
resentatives, and members of the pub-
lic who value honest numbers should
not trust cost estimates and cost-ben-
efit analyses produced by project pro-
moters and their analysts.
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the Department of Development and Plan-
ning, Aalborg University, Denmark. He is
founder and director of the university’s re-
search program on transportation infra-
structure planning and was twice a Visiting
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Four Steps to Understanding
Deceptive Cost Estimation

We see four steps in the evolution of a body of schol-
arly research aimed at understanding practices of cost
underestimation and deception in decision making for
transportation infrastructure. The first step was taken
by Pickrell (1990) and Fouracre, Allport, and Thomson
(1990), who provided sound evidence for a small number
of urban rail projects that substantial cost underestima-
tion is a problem, and who implied that such underesti-
mation may be caused by deception on the part of pro-
ject promoters and forecasters. The second step was
taken by Wachs (1990), who established—again for a
small sample of urban rail projects—that lying, under-
stood as intentional deception, is, in fact, an important
cause of cost underestimation. Wachs began the diffi-
cult task of charting who does the lying, why it occurs,
what the ethical implications are, etc.

The problem with the research in the first two steps
is that it is based on too few cases to be statistically sig-
nificant; the pattern found may be due to random prop-
erties of the small samples involved. This problem is
solved in the third step, taken with the work reported in
this article. Based on a large sample of transportation in-
frastructure projects, we show that (1) the pattern of cost
underestimation uncovered by Pickrell and others is of
general import and is statistically significant, and (2) the
pattern holds for different project types, different geo-
graphical regions, and different historical periods. We
also show that the large-sample pattern of cost underes-
timation uncovered by us lends statistical support to the
conclusions about lying and cost underestimation ar-
rived at by Wachs for his small sample.

The fourth and final step in understanding cost un-
derestimation and deception would be to do for a large
sample of different transportation infrastructure pro-
jects what Wachs did for his small sample of urban rail
projects: establish whether systematic deception actu-
ally takes place, who does the deception, why it occurs,
etc. This may be done by having a large number of fore-
casters and project promoters, representing a large num-
ber of projects, directly express, in interviews or surveys,
their intentions with and reasons for underestimating
costs. This is a key topic for further research.

In sum, then, we do not claim with this article to
have provided final proof that lying is the main cause of
cost underestimation in transportation infrastructure
projects. We claim, however, to have taken one signifi-
cant step in a cumulative research process for testing
whether this is the case by establishing the best and
largest set of data about cost underestimation in trans-
portation infrastructure planning so far seen, by carry-

ing out the first statistically significant study of the is-
sues involved, and by establishing that our data support
and give statistical significance to theses about lying de-
veloped in other research for smaller, statistically non-
significant samples.

As part of further developing our understanding of
cost underestimation, it would also be interesting to
study the differences between projects that are approved
on a competitive basis, by voters at an election, and those
that are funded through formula-based allocations. One
may speculate that there is an obvious incentive to make
a project look better, and hence to underestimate costs,
in the campaign leading up to an election. A good sin-
gle-case study of this is Kain’s (1990) article about a rail
transit project in Dallas. Votes are cast more often for
large rail, bridge, and tunnel projects than for road pro-
jects. For example, most U.S. highway funds are distrib-
uted to states based on a formula (i.e., there is no com-
petitive process). A state department of transportation
(DOT) is likely to have a fixed annual budget for con-
struction. The DOT leadership would presumably want
fairly accurate cost estimates before allocating the bud-
get. One may speculate that large cost underestimation
is less likely in this situation. There are exceptions to this
scenario. Sometimes DOT officials want to persuade
state legislators to increase their budget. And states oc-
casionally submit bond issue proposals to voters. In Eu-
rope, the situation is similar on important points, al-
though differences also exist. This may explain the result
found below, that cost underestimation is substantially
lower for roads than for rail, bridges, and tunnels, and
that this is the case both in the U.S. and Europe. Need-
less to say, more research is necessary to substantiate this
observation.

Finally, we want to emphasize that although the
project sample used in this study is the largest of its kind,
it is still too small to allow more than a few subdivisions,
if comparative statistical analyses must still be possible.
Therefore, in further work on understanding cost un-
derestimation, the sample should be enlarged to better
represent different types of projects and different geo-
graphical locations. As to project types, data for more
private projects would be particularly useful in allowing
statistically valid comparisons between public and pri-
vate sector projects. Such comparisons do not exist
today, and nobody knows whether private projects per-
form better or worse than public ones regarding cost un-
derestimation. The sample should also be enlarged to
contain data for more fixed-link and rail projects. Such
data would allow a better (i.e., a statistically corrobo-
rated) comparative understanding of cost underestima-
tion for more specific subtypes of projects such as
bridges, tunnels, high-speed rail, urban rail, and conven-
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