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ntil last Monday, when engineers began hoisting its two-thousand-ton cutterhead to the

surface, Bertha, the world’s largest tunnel-boring machine, was stuck a hundred and twenty
               

              
             

                 

        

feet below the streets of Seattle, too damaged to move far forward and incapable of going in

reverse. The machine, which weighs some seven thousand tons and is about as long as a football
field, is the centerpiece of a two-billion-dollar project to build a stretch of underground highway

two miles long, two lanes wide, and two levels high. But, in December of 2013, after only four
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Some of these projects are properly conceived and implemented—the nearly completed London 

Crossrail, which includes twenty-six miles of tunnels beneath London, will probably qualify—but 

they are the exception, according to Flyvbjerg. More common are worthy but poorly executed

megaprojects, or megaprojects that never should have been attempted in the first place. The “iron 

law of megaprojects,” he wrote in a 2014 paper in Project Management Journal, is that they are

“over budget, over time, over and over again.” Nine out of ten megaprojects experience cost
overruns, and most take much longer to build than expected. What results, Flyvbjerg says, is the

“survival of the un-fittest”: the least deserving projects get built precisely because their cost-

The extravagant scale of the disarray in Seattle may seem exceptional, but among megaprojects—
commonly understood to be projects that cost at least a billion dollars—the size of the

undertaking is nothing special. According to Bent Flyvbjerg, a management professor at the
University of Oxford’s Saïd Business School, megaprojects have come to constitute eight per cent 

of global gross domestic product. China is most responsible for this explosion—according to the
scientist Vaclav Smil, the country used more cement between 2011 and 2013 than the United

States did during the entire twentieth century—but many nations have contributed. The projects 

include not only tunnels, bridges, dams, and highways but also airports, hospitals, skyscrapers,

cruise ships, wind farms, offshore oil and gas rigs, aluminum smelters, communications systems,
Olympic Games, aerospace missions, particle accelerators, the Affordable Care Act Web site,

months and a thousand feet of digging, Bertha overheated and was shut down. Attempts to fix it 

set off a cascade of other construction problems, helping to secure the tunnel’s reputation as one 

of the biggest megaproject fiascoes in history.

entire cities—the list goes on and on.

benefit estimates are so misleadingly optimistic.

    
              

           
            

        

Superlatives are at the heart of our infatuation with megaprojects—the irresistible attraction of
Sign u

building the world’s tallest building or biggest cruise ship. And, as Flyvbjerg noted in his 2014

paper, megaprojects have broad appeal: engineers are delighted to develop new technology,
politicians revel in the visibility they reap from building monuments to themselves, and everyone 

else—developers, bankers, lawyers, consultants, landowners, contractors, and construction workers

p



—is happy to claim a share. If a project is an aesthetic success—like, say, the Sydney Opera

House is (despite its fourteen-hundred-per-cent cost overrun, which derailed the career of its
architect, Jørn Utzon)—the public may embrace it as an icon.

But the scale of megaprojects often leads to their undoing. Atif Ansar, a colleague of Flyvbjerg’s
at Oxford, says that because such projects take so long to build—more than eight and a half years

for the average large dam—they are vulnerable to a kind of entropy, in which even unrelated
events can produce huge setbacks. The planners of Pakistan’s Tarbela Dam, for example,

projected seven-and-a-half-per-cent inflation during construction, but the project took eight
years longer to complete than expected, by which time inflation had jumped three hundred and

eighty per cent and the total cost of the dam had quadrupled. The U.S. Defense Department is
poised to spend eleven billion dollars modernizing its health-care-management system, but its

acquisition standards virtually insure that the information technology it selects will be antiquated
long before the system becomes operational. “Time is like a window through which black swans

can fly,” Ansar told me, alluding to the so-called black-swan theory, which explains how
unexpected events shape history. “The bigger the window, the more likely the birds fly in.”

Yet megaprojects seem to be practically recession-proof. In fact, the 2008 global economic
slowdown likely spurred megaproject construction, since the governments of some countries—

among them China, India, and the United States—saw investment in infrastructure as a way to
stimulate growth. Moreover, many large corporations are virtually locked into megaprojects,

because only mammoth undertakings seem capable of nudging their bottom lines. “It’s very
simple logic, but it’s not necessarily smart,” Flyvbjerg told me. Megaprojects, he wrote in his

2014 paper, citing a Times Op-Ed, are “the ‘Vietnams’ of policy and management: ‘easy to begin
and difficult and expensive to stop.’ ”

The Seattle project neatly corroborates Flyvbjerg’s findings. It is now due to be completed at the
end of 2017, two years behind schedule, and Bertha’s delays have only added to the steadily

mounting and still uncalculated costs. When the machine’s foundering led to calls for
construction to be abandoned, officials summarily dismissed them. “There’s no turning back,”

Tim Burgess, the president of the Seattle City Council, said in December, 2014. Instead, workers
spent more than a year digging an eighty-three-foot-wide shaft down to it. Because Seattle’s

water table is high, millions of gallons of water had to be pumped out from the site as the shaft
was formed. The pumping, in turn, may have caused the surrounding land, in one of the city’s

prime tourist areas, to settle by an inch or more; occupants of nearby buildings complain that
cracks have begun appearing in their walls.

Last week, a massive crane, built specifically for the job, completed the two-week-long task of
lifting to the surface key parts of the boring machine. When repairs are complete—not before

the end of August “in the best of circumstances,” according to the project’s contractor, Seattle
Tunnel Partners—the parts will be lowered back into the tunnel and reassembled. In the



meantime, water will continue to be pumped around the shaft, possibly causing more subsidence.

Buildings sit above most of the remaining tunnel route, so if Bertha fails again workers won’t be
able to dig a new shaft to reach it. The only alternative—performing repairs from within the

tunnel and through the machine’s long tail—would require even longer delays.

Bertha’s problems are not a complete surprise. In 2010, The Stranger, a Seattle alternative weekly,

published an article called “What Could Possibly Go Wrong,” answering the question this way:
“The tunnel-boring machine gets stuck.” The machine works best when it digs into a uniform

substance, but the earth around the tunnel, known as fill, is highly variable, with complex
combinations of soil types, pieces of metal and concrete, and possibly even boulders and car

bodies. An engineering consultant hired by Mike McGinn, Seattle’s mayor at the time and an
opponent of the tunnel, warned that the site’s poor soil conditions and high water table posed

unprecedented risks. But a consultant hired by the city council, which favored the tunnel,
concluded that the risks were manageable.

Flyvbjerg finds much of this familiar. He writes that megaproject planners are often outright
dishonest, systematically overestimating  benefits and underestimating costs. He cites an

unusually candid comment that Willie Brown, a former speaker of the California State Assembly
and mayor of San Francisco, made in a 2013 newspaper column. Referring to huge cost overruns

during the construction of San Francisco’s four-and-a-half-billion-dollar Transbay Transit
Center, Brown wrote, “We always knew the initial estimate was way under the real cost…. If

people knew the real cost from the start, nothing would ever be approved. The idea is to get
going. Start digging a hole and make it so big, there’s no alternative to coming up with the

money to fill it in.”

Unfortunately, false cost-benefit estimates have a way of elevating big projects over more cost-

efficient, less environmentally disruptive ones. At Oxford, Flyvbjerg directs a program that
teaches megaproject managers how to make cost-benefit forecasts more accurate, but accurate

budgets alone won’t clarify which projects merit approval. The decision is often as much about
social, aesthetic, and even patriotic concerns as about economic ones; the last three skyscrapers to

have claimed the title of “world’s tallest,” in Dubai, Taipei, and Kuala Lumpur, were intended, at
least in part, to draw attention to their countries’ modernity. The projects suggest the allure of the

grand and grandiose, as if their true function were to deliver reassurance that the human arc is
upward.

The trouble with megaprojects is that their glitter can conceal the benefits of less imposing
alternatives, for big isn’t necessarily best. In 2009, McGinn, a Sierra Club activist with little

political experience and modest financial backing, was elected mayor of Seattle. He had
campaigned against the tunnel, arguing for a cheaper  option: a plan, already found feasible by an

advisory council of city and state stakeholders, to develop the city’s light rail, expand bus service,
and repair and reorganize streets. Pro-tunnel forces—including Washington State’s Democratic



Governor, Christine Gregoire; Greg Nickels, McGinn’s predecessor as mayor; construction

unions; and the Greater Seattle Chamber of Commerce—painted McGinn as an obstructionist,
eventually winning unanimous approval from the City Council for the tunnel. In 2013, McGinn

lost his bid for reëlection, but his opposition looks more prescient with each new crack that
appears in the buildings above Bertha.

Jacques Leslie is a journalist based in San Francisco. He is the author, most recently, of “Deep Water: The Epic
Struggle Over Dams, Displaced People, and the Environment.”

 

     
            

    

                 
  

 

  
  

  
   

    
                    

 


