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Cost Overruns in Transportation 
Projects
What can be done?
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Sir Ove Arup founded his practice in London in 1946 

based on a belief in ‘total design’ — the integration of the 

design process and the interdependence of all the 

professions involved, the creative nature of engineering, 

the value of innovation and the social purpose of design.

•11,000+ engineers, designers, planners, management 

consultants and economists

•90 networked offices

•37 countries worldwide
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Who We Are

• A global, integrated, multidisciplinary firm of professionals 
working together to tackle complex planning, infrastructure and 
building design challenges

• ~12,000 engineers, designers, planners, management consultants 
and economists

• +90 networked offices in +37 countries

• Total Design Full service from concept through completion

• Dedicated to delivering value through expertise, global resources 
and local delivery



Arup Worldwide



Arup in the Americas



Sydney Opera House, Australia



Pompidou Centre, Paris, France



30 St Mary Axe (Gherkin), London, UK



Aquatic Center (Water Cube), Beijing China 



Beijing National Stadium (Birds Nest), China 



CCTV Tower, Beijing, China



Apple Campus 2, California



Federal Building,  San Francisco, CA



California Academy of Sciences, San Francisco, CA



Øresund Bridge, Denmark-Sweden

Øresund Bridge, Denmark, Copenhagen



Stonecutters, Hong Kong 



A30, Montreal, Canada



Gerald Desmond, Los Angeles, CA



Millenium Bridge, London



HS-I and HS-II, UK



Fulton Street Transit Center, NYC



Second Ave Subway, NYC



Presidio Parkway, San Francisco, CA

Presidio Parkway, San Francisco, CA



Transbay Terminal, San Francisco,  CA



© NC3D

California High Speed Rail,  CA



Currently, 90% of Transport Infrastructure 

Projects experience $ and Time Overruns

Flyvbjerg et al

Transport Reviews, Vol. 24, No. 1, 3–18, January 2004



Historical
Data:

Project Cost Overrun (%)

Suez Canal , Egypt 1,900

Scottish Parl iament Bui lding, Scotland 1,600

Sydney Opera  House, Austra l ia 1,400

Montreal  Summer Olympics , Canada 1,300

Concorde Supersonic Aeroplane, UK, France 1,100

Troy and Greenfield Rai l road, USA 900

Excal ibur Smart Projecti le, USA, Sweden 650

Canadian Fi rearms Regis try, Canada 590

Lake Placid Winter Olympics , USA 560

Medicare transaction system, USA 560

Bank of Norway headquarters , Norway 440

Furka Base Tunnel , Switzerland 300

Verrazano Narrow Bridge, USA 280

Boston’s  Big Dig Artery/Tunnel  project, USA 220

Denver International  Ai rport, USA 200

Panama Canal , Panama 200

Minneapol is  Hiawatha l ight ra i l  l ine, USA 190

Humber Bridge, UK 180

Dubl in Port Tunnel , Ireland 160

Montreal  Metro Laval  extens ion, Canada 160

Copenhagen Metro, Denmark 150

Boston–New York–Washington Rai lway, USA 130

Great Belt Ra i l  Tunnel , Denmark 120

London Limehouse Road Tunnel , UK 110

Brooklyn Bridge, USA 100

Flyvbjerg et al 2014

Project Management Journal, Vol. 45



Historical
Data:

Edwards and Kaeding

Cato Institute, Tax & Budget Bulletin, No. 72, Sept 2015

Project Original Final

Boston Big Dig $2.6b (1985) $14.6b (2005)

NYC East Side Access $4.3b (1999) $10.8b (2014)

San Francisco Bay Bridge $1.4b (1996) $6.3b (2013)

Denver International 

Airport

$2.1b (1990) $4.8b (1995)

NYC WTC Rail Station $2.0b (2004) $4.0b (2015)

Denver West Light Rail $250m (1997) $707m (2013)

VA-Springfield Interchange $241m (1994) $676m (2003)



Average % Over Initial Cost Estimates

+45% = Rail 

+34% = Bridge and Tunnel

+20% = Highways

Flyvbjerg et al

Transport Reviews, Vol. 24, No. 1, 3–18, January 2004



Top 50 
US Projects:

0 5 10 15 20

Pontchartrain Bridge

Cadiz Water Conveyance Project

Arlington Memorial Bridge

Huntington Beach Desalination Plant

Chickamauga Lock

Howard Street Tunnel MDOT

Port Newark Container Terminal Improvements

M-1 Rail Detroit

Soo Locks Reconstruction

Agustin Plains Ranch

IL River Locks

Peace Bridge, NY

Savannah Harbor Expansion

NH I-93 Rebuild

I-395/95 Reconstruction Fdot

SC Dams Repair

IHNC Lock Replacement New Orleans

Monongahela River Locks

Kansas City Airport

Mississippi Dredging

Chicago Union Station

CO I-70 Mountain Corridor

CO I-25 Improvements

Cotton Belt Rail

NC I-95 Repairs

Upper OH Navigation Improvements

Upper Misissippi Locks 20-25

St Luis Airport

National Infrastructure research Lab

Seattle Airport Ecpansion

CA Energy Storage and Grid Moernization

Chicago Red and Purple Line Modernization

Chaplain Hudson Power Express

Brent Spence Bridge

Plains and Eastern Transmission Lines

Ohio River Locks

Cleveland Project Clean Lake

Trans West Express Transmission

MBTA GLX

Hydro Plants USACE

Gordie Howe Bridge

Chokecherry Sierra Madre Wind Energy

Atlantic Coast Pipeline

Maryland Purple Line

PA I-95 15 Bridges

DC Union Station Expansion

Next Gen ATCS

Gateway Program Newark / NYC

Texas Central Rail

Second Ave Subway Phase 2/3

$ bn

$139bn Estimated

Trending $50 bn in

Potential Overruns

President Donald Trump – Priority List

Emergency & National Security Projects, Jan 2017



Escalation % between Inception and Operation

Flyvbjerg et al

Transport Reviews, Vol. 24, No. 1, 3–18, January 2004

Avg.= 4.6% yearly

“For every $1 bn

in project cost

A yearly delay = 

$46m”



a) why is this happening?

b) what is being done?

c) are we seeing results?  



“No construction project is risk free.

Risk can be managed, minimised, 
shared, transferred, or accepted. 

It can not be ignored” 

- Sir Michael Latham
Construction the Team, 1994

Final Report of the Government / Industry Review of Procurement

And Contractual Arrangements in the UK Construction Industry



Risk

Procurement Strategy

Risk Management Program



Planning Formulation Structuring Procurement Implementation

Conceptual design 

5%
N/A

Schematic design 

5%-40%

Schematic Design

5%-40%

DD-CD-FD

40%-100%

Stage 1 Stage 4Stage 3Stage 2 Stage 5

Risk Management Program



a) why is this happening?

b) what is being done?

c) are we seeing results?  



Why?
Rank Reason

1 Owner Design/Scope Changes

2 Design Development / Growth from Original

3 Lack of Information - Missing Info

4 Poor, Incomplete, Unclear Design Brief

5 Poor Estimates, Risk Assessment, or Contingency

6 Design Team Performance

7 Project Management

8 Unrealistic Time Expectation

9 Differing Site conditions

10 Project Team Organization

11 Claims and Change Orders

12 Commercial pressures

13 Inexperienced Project Teams or Owner

14 Wrong Procurement Vehicle

15 External Market Factors
Simon Jackson

PROJECT COST OVERRUNS AND RISK MANAGEMENT

School of Construction Management and Engineering, The University of Reading, 2002



Why?
Rank Reason

1 Owner Design/Scope Changes

2 Design Development / Growth

3 Lack of Information - Missing Info

4 Poor, Incomplete, Unclear Design Brief

9 Differing Site conditions

11 Claims and Change Orders

6 Design team performance

7 Project management

10 Project Team Organization

13 Inexperienced Project Teams or Owner

14 Wrong Procurement Vehicle

12 Commercial pressures

15 External Market Factors

5 Poor Estimates, Risk/Contingency

8 Unrealistic Time Expectation
Simon Jackson

PROJECT COST OVERRUNS AND RISK MANAGEMENT

School of Construction Management and Engineering, The University of Reading, 2002

Known-Unknowns

Unknown-Unknowns

Experience / Human Factor

Procurement

Market Factors

Estimate + Risk Analysis



a) why is this happening?

b) what is being done?

c) are we seeing results?  



Known-Unknowns
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Cost of change

Planning Formulation Structuring Procurement Implementation



Procurement

Design

Bid

Build

DBB

Construction

Manager/

General

Contractor

CM/GC

Design

Build

DB

Design

Build

Operate

Maintain

DBOM

Design 

Build

Finance

DBF

Design

Build

Finance

Operate

Maintain

DBFOM

Design

Build

Own

Operate

BOO

Public Procurements PrivatizationPublic Private Partnerships



“I know my costs… 
…and I know yours too.”

American Experience

http://www.pbs.org/wgbh/amex/carnegie/filmmore/transcript/

- Andrew Carnegie 



Estimating, Scheduling, and Risk



Estimating, Scheduling, and Risk



Estimating, Scheduling, and Risk



Estimating, Scheduling, and Risk



70th Percentile 30.0%

5th Percentile 24.3%

90th Percentile 35.0%

SUMMARY RISK RESULTS

Mean 1,044,351,102$  

90th Percentile 1,305,438,877$  

70th Percentile 1,201,003,767$  

5th Percentile 1,096,568,657$  

Required Contingency 
(Short Span DEIS)

Mean 40.0%

Estimating, Scheduling, and Risk
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(C) Differing subsurface conditions (valid claim)

Maximum Possible Loss Scenarios

(C) Significant Change Order (additional work directed by Owner)

(C) Untimely completion of Owner self-performed work at Toll Plaza

(D) Permit delays

(C) Termination for convenience

(C) Change in law or regulations

(D) Seismic , wind, vessel impact and/or threat demands in final design studies exceed those…

(D) Uncertain pile installation methods

(C) Permits / Approvals (Dredging)

(D) Design-Builder overlooks required scope in its bid

(C) Unknown hazadous material

(C) Political pressure to acclerate the work

(C) Untimely funding

(C) Disposal of Dredge Materials

(C) Legal challenge to Record-of-Decision (ROD)

Total Risk
Values in Millions ($)

Total Risk
Regression - Mapped Values

Estimating, Scheduling, and Risk



Market Factors

• Local markets overheat

• Delayed projects escalate quickly

• Over-demand slows productivity

• Mega-projects affect the world market

• Joint Ventures

• Commodities / Hedging

• Price futures



Experience / Human Factor

• Experienced Project Teams

• Qualified Professionals

• Collaboration

• Stakeholder Engagement



a) why is this happening?

b) what is being done?

c) are we seeing results?  



Tappan Zee Bridge / New New York Bridge, NYC



Green Line Extension, Boston



“When a person with money meets a person with 
experience, the one with experience ends up 
with the money, and the one with money leaves 
with experience”

Andrew Ross Sorkin - New York Times

Buffett Asks Big Money: Why Pay High Fees, Dealbook, Feb 27th, 2017

- Warren Buffett 
Berkshire Hathaway Annual Letter 
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