Opening up big data
Mining the vast
amounts of
information on the
Web is the next
frontier for
innovation and
growth

BY JOHN CAREY

T

he lochs and hills of County Argyll
in western Scotland provided
stunning backdrops for James
Bond’s adventures in From Russia
with Love. But these days, the local
government is more concerned about its
citizens than about spy thrillers. The
biggest chunk of the £109 million spent
each year by Argyll & Bute Council goes on
social and health services, much of it on
home care. Cultural activities are a mere
blip in the budget, far below even catering.
How do we know all this? Argyll & Bute
Council is one of more than three dozen
local governments in the UK and the US
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that have opened up financial ledgers for
all to see on the web – down to exact
payments for cutting grass or repairing
boat propellers. Ordinary people see
exactly what their local governments are
up to. Officials can spot ways to make their
operations more efficient. And by knowing
exactly what their rivals are getting paid,
businesses can better compete for
government contracts. “That drives down
the cost of these services to the local
authorities,” explains Luke Spikes, CEO of
Spikes Cavell, a British analytics company
that runs “Spotlight on Spend”
programmes for governments. The
financial transactions of Argyll & Bute
Council are just one sign that we are “on
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Argyll & Bute Council, which presides over this majestic part of
the Scottish Highlands, has placed its ledgers online for all to see

some government databases for citizens
and companies to use. This promotes
greater transparency, which businesses
and entrepreneurs can leverage to offer
new products and services.

the cusp of a data revolution”, as former
US federal Chief Technology Officer
Aneesh Chopra says.
Think of this revolution in two
complementary parts. “big data” refers to
the vast amounts of information stored on
the Internet, data sets from governments
and businesses, scientists and social
networks that are so immense that
conventional software tools cannot
capture, store, manage or analyse them.
Companies that can rapidly bring order to
this mass of information have a winning
strategy, as do the organisations willing to
harness big data’s potential for their own
growth. The other aspect of the data
revolution is “open data”, the unlocking of

Big data
Hundreds of exabytes a year are flowing
onto the Net from doctors and hospitals,
smart electricity meters, weather
instruments, supermarket checkout
counters, government agencies,
smartphones, Facebook pages, sensors on
manufacturing assembly lines and
countless other sources. Just as
important, advances in hardware and
software are keeping pace, enabling uses
of data that would have been unimaginable
just a few years ago. “We can collect it,
store it and process it,” says Greg
Fairbank, CEO of Saratoga Data Systems, a
California-based company. “It’s the perfect
storm for big data.” The ability to open up
big data is “the next frontier for innovation,
competition, and productivity,” says a
recent McKinsey report.
Retailers like Amazon, Tesco and
Kroger were the first explorers of this new
frontier, using their enormous databases
of purchases to target customers with
individualised promotions, boosting sales
and earnings. Manufacturers can also
profit. Real-time analysis of data from
sensors on the factory floor can keep
assembly lines humming better, while
information sharing across R&D centres
and manufacturing facilities can slash
product development costs. In fact,
McKinsey predicts that big data can cut
development and assembly costs for many
products by 50 per cent.
The ability to analyse huge amounts of
information and make it more accessible is
helping governments fight crime, nab tax
evaders and track terrorists. And there are
huge savings to be had, particularly in
health care. Medicine is full of unanswered
questions. Is it better to fight heart disease
with bypass operations, stents, or drugs?
What’s the best combination of
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medications to treat diabetes? Thanks to
the tools of big data, the answers can be
found by looking at how thousands of
people were treated and how they fared.
Such sleuthing, using data from Kaiser
Permanente, led the US Food and Drug
Administration to determine that the
blockbuster painkiller Vioxx raised the risk
of heart attacks, for instance. Now,
Medicare is tinkering with reimbursement
formulas “to see if we can get better
health care outcomes as the result of
changes in the payment system,” Chopra
said at a recent conference. The potential
health care savings? McKinsey pegs it at
$165 billion per year.
Opening up the data frontier has been
made possible by clever software. In the
1990s and early 2000s, companies like
Oracle figured out how to gather and store
huge amounts of digital information. By
2003, the world had so much data that
“when Google tried to index the entire
Internet, it realised it couldn’t use oldfashioned methods,” explains Bob Gourley,
founder of research and advisory firm
Crucial Point and organiser of the
Government Big Data Solutions Award. So
in 2004, Google devised a new approach
called MapReduce. The basic idea: Parcel
out bits of the problem to many different
servers or computers. This massively
distributed strategy makes it possible to
get answers or solutions in seconds or
minutes rather than days or weeks.
Legendary programmer Doug Cutting
took the MapReduce idea and created an
open-source software package that he
named Hadoop, after his son’s toy
elephant. Now, companies like IBM,
Oracle, SAP and Microsoft, along with
government agencies such as the US
National Security Agency, use Hadoop to
process enormous amounts of data.
Open data
Governments and businesses are starting
to appreciate the ramifications of big data
and take advantage of all it can provide.
And as more and more information finds >>

>> its way onto the Web, big data companies
are developing an increasing number of
applications to make sense of it.
As Spotlight on Spend and other
examples illustrate, the other very
promising trend is open data, which begins
with the sharing of government public
information among individuals and
companies. Wind-turbine maker Vestas
analyses petabytes of information on wind
speeds, electricity prices and weather
modelling research to give customers
more certainty about the financial return
from wind farms, explains Lars Christian
Christensen, Vestas’s vice-president of
plant siting and forecasting. Pictures from
NASA and ESA satellites are being used to
guide geologists in their search for oil and
valuable minerals. The German Federal
Employment Agency, after crunching
years’ worth of historical data on
unemployed workers and implementing
other measures, reduced its spending by
€10 billion a year.
“Many new businesses are emerging to
analyse government data,” says Mika
Hållfast, development director at Logica in
Finland, which is running a pilot effort to
collect data from Finnish Rescue Service
operations. The information could be used
to provide services like sending real-time
updates on road accidents to drivers on the
same route. McKinsey estimates that
“Europe’s public sector could potentially

reduce the costs of administrative activities
by 15 to 20 per cent, creating the
equivalent of €150 billion to €300 billion –
or even higher – in new value.”
One government-related sector ripe for
a data-driven transformation is
transportation. Most people take buses
only when they have to, because bus routes
are often hard to figure out and schedules
unreliable. That’s why a California
company named NextBus grabs real-time
GPS location data from every bus in cities
like Boston, plots the positions on maps
Crunching real-time
GPS data and historical
traffic flow patterns
makes California bus
transportation
predictable
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Thanks to open data, citizens of
some Spanish communities can
report problems like graffiti and
potholes – and track the city’s
response

showing routes and stops, and then adds in
historical information about traffic flows to
predict how fast each bus can move. The
crunched data is beamed to everything from
LED signs at bus stops to smartphones.
Suddenly, riders know exactly when the bus
will arrive and where it will go.
A vast array of services based on open
data could translate into substantial growth
for start-ups and software companies.
Imagine adding real-time information from
commuter rail, taxis and car-sharing
services to display all the options for getting
from point A to point B. Then, combine that
with real-time location data from
smartphones, so that transportation
providers can cater to your precise needs –
with no effort on your part. “I don’t think
we’re at the point yet where we get out of the
airport and there’s a sign that says, ‘Hey
Mike, here’s a cab for you,’ but we’re not that
far away,” says Mike Pilcher, president and
chief operating officer of SAND Technology,
a Canadian analytics company.
Open data can make governments far
more responsive. In several Spanish
communities, people can report such
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“Citizens finally feel like they have a way to
participate in the care of the city, and the governments
benefit because they’ve essentially outsourced the
task of monitoring the streets.”
Jordi Plana, Spenta CEO

the University of California, Berkeley.
The road to the data revolution has a few
bumps, of course. “There are challenges
with open data,” says Michaela Kraft, head
of Microsoft’s open source strategy for
Western Europe. One problem is that too
often data are stored using different
standards and formats. As a result, says
Luke Spikes, “we need a Babel fish” – a
modern-day version of the creature in
Douglas Adams’s Hitchhikers Guide to the
Galaxy who could translate all languages.
When Spikes started Spotlight on Spend, 60
per cent of the financial records had to be
“eyeballed” (manually validated) by real
people, though more experience has
brought that down to 16 to 17 per cent.
problems as graffiti on walls or dead
That’s why Microsoft and others are
animals in the street over the Internet
creating such Babel fish, offering software
using a system developed by Barcelonatools that can read different formats and
based Spenta. Then the individuals can
track the government’s response. “Citizens standardise the data.
Another issue is resources. While
finally feel like they have a way to
opening up data promises to make
participate in the care of the city, and the
governments benefit because they’ve
government more efficient in the long run,
essentially outsourced the task of
the new efforts have upfront costs. The
monitoring the streets,” says Spenta CEO
solution, policy experts suggest, is for
Jordi Plana. Similar efforts are being rolled individual governments to piggyback on the
experiences of others. If Poland, for
out in Ireland and across Europe. “Open
government policies in many countries are instance, wanted to start a citizenreporting programme like those in Ireland
permitting citizens to interact directly with
or Spain, it would make sense for the
agencies, manage information about
country to roll out the same software
themselves – and in the process produce a
more efficient government,” explains Henry platform. “Given the limited financial
Chesbrough, executive director of the
resources of the governments in the
Garwood Center for Corporate Innovation at European Union, they need to make sure

that they don’t have to reinvent the wheel,”
says Microsoft’s Kraft.
Still, there are a few simple policy steps
that governments can take: Commit to
making data sets open and transparent.
Bite the bullet on relatively small upfront
costs to reap large savings later. Share best
practice so that individual governments
don’t have to start open data efforts from
scratch. And hire a few good experts. For
instance, the winner of the first
Government Big Data Solutions Award was
the US General Service Administration’s
USASearch. “It delivers better search
results to more than 500 government
websites,” explains Gourley. The GSA’s
secret? “They found a smart young
programmer [Loren Siebert, also a noted
San Francisco entrepreneur] and teamed
him with GSA senior executives,” says
Gourley.
How big, how open and how far-reaching
can data get? Physicist and sociologist
Dirk Helbing at the Swiss Federal Institute
of Technology Zurich has proposed a
€1 billion system that taps into every
conceivable type of data to predict the
future. Says Pilcher: “You can take this as
far as you can take software – which goes
as far as imagination can take you.” 

i

More information
http://www.mckinsey.com/Insights/MGI/
Research/Technology_and_Innovation/Big_
data_The_next_frontier_for_innovation

“You can take this as far as you can take software –
which goes as far as imagination can take you.”
Mike Pilcher, president, SAND Technology
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