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Data-Driven City 
Management
Introduction

Despite the raw, rainy November afternoon in 2015, Ger Baron, Amsterdam’s 
chief technology officer, was radiating good feeling. Earlier in the day, city 
officials had finalized an agreement to share their traffic data with a major tech-
nology company. In exchange, the company would provide algorithms that 
Baron’s team could use to alleviate congestion on Amsterdam’s crowded streets.

Baron hoped this arrangement would trigger a cascade of civic-boosting partnerships between the 
city and outside companies, aimed at making Amsterdam a truly smart city. Data and analytics were 
crucial features of Amsterdam’s eight-year-old Smart City initiative, a public-private partnership that 
had produced more than 80 pilot projects across the city touching many areas of urban life.

Baron himself had led the Smart City initiative prior to his position as the city’s CTO. One activity his team 
had helped organize was an effort called Apps for Amsterdam, which challenged app developers to take 
publicly available data and build apps to improve the lives of residents and visitors. The initial projects 
weren’t quite what Amsterdam had envisioned, however. The first app developed had been a public toilet 
finder, which drew chuckles. Another early app had pointed out the best places to burgle houses, by trian-
gulating data about public street lighting, the most expensive houses, and distances from police stations.

The burglar app was a sign that the city needed to refine its approach to using its troves of data to address 
city management issues. Partnering with companies to find data that met shared interests seemed like 
a fruitful path, especially for addressing traffic congestion on Amsterdam’s Reformation-era core city 

C A S E  S T U D Y
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streets. Many of these are barely wider than a truck 
and are shared by bicycles, cars, pedestrians, trains, 
and buses. Amsterdam is a world leader in encourag-
ing alternatives to car travel and in its electric vehicle 
infrastructure. The city also draws tens of millions of 
tourists a year to its vibrant fairs and floating flower 
markets, red-light district, cannabis coffee shops, and 
world-famous museums. Improving traffic and park-
ing would support commerce, safety, and tourism.

Baron says using private-sector data is key to chang-
ing policy. “This is where the real disruption for us is 
going to come from,” he says, citing two more exam-
ples. A municipal campaign to encourage children 
to eat more vegetables tapped grocery store data to 
determine whether people were in fact buying more 
vegetables. Instead of trying to evaluate the program’s 
impact after a couple of years, the city can now make 
speedier assessments of, and adjustments to, its out-

reach efforts. The city is also using GPS data from an 
Amsterdam-based navigation software and technol-
ogy provider to help manage traffic flow in real time. 
This is a big improvement over Amsterdam’s existing 
traffic management models, which were built on data 
from 2011. That data is no longer particularly use-
ful, since the city has 25% fewer cars and 100% more 
scooters than it did in 2011.

As he reflected on the implications of these data part-
nerships from his third-floor office in Amsterdam’s 

wharf-like city hall, Baron acknowledged that Am-
sterdam was not yet a “smart city.” It faced complex 
questions without clear answers. Which of the 80 
pilots should get the full backing of the city, and per-
haps even a bit of budget? Could the city government 
actually do any of its potential projects itself, or was it 
going to be mostly reliant on others?

Amsterdam’s quest to be a smart city seems like a 
21st-century phenomenon, but cities have been using 
computerized data analysis to try to offer better city 
services since the 1960s. One early experiment took 
place in Los Angeles, which established a Community 
Analysis Bureau in the 1960s, aiming to take advantage 
of its “three solid-state computers and four electrome-
chanical data-processing installations.”1 Ultimately, 
the Community Analysis Bureau failed to have much 
influence on city policy, thanks to an inability to con-
nect with planners, policy makers, or advocates.

The modern smart city movement was jumpstarted by 
former U.S. President Bill Clinton, whose foundation 
challenged Cisco Systems Inc. in 2005 to put tech-
nology to civic use, prompting Cisco to set aside $25 
million for smart city investment.2 But it was the Great 
Recession that galvanized the smart city movement. 
Anthony Townsend, technology expert and author of 
a book on smart cities,3 says large technology compa-
nies were desperate to replace corporate revenues just 
as governments were using stimulus plans to ratchet up 
spending. The stimulus efforts didn’t last long enough 
to create a smart city boom, but they did produce some 
pioneering case studies on Rio de Janeiro, Barcelona, 
and a few other cities, including Amsterdam. Those 
efforts captured the imagination of government plan-
ners and policy makers.4

Imaginations were especially active in Europe, where 
policy makers at the European Union grabbed onto 
the smart city ideal as a way to help older European 
cities cope with rising carbon dioxide levels. The EU 
encouraged and even funded city efforts to develop 
digital master plans. Cities like Barcelona, Copen-
hagen, and Dublin began to create institutional 

There is no widely accepted definition of smart city. Wikipedia’s 
definition is under development; its landing page for “smart 
city” is emblazoned with the caveat, “This article may be 
unclear or confusing to readers.”i Broadly, the basic idea behind 
a smart city initiative is to improve the integration of information 
technology with city services.ii

“SMART CITY” DEFINITION

The Smart City in History
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expertise around using digital technologies to pro-
mote better city services. Amsterdam’s smart city 
initiative helped secure funding from the European 
Union’s 7th Framework Programme for Research 
and Technological Development, part of an ongoing 
series of investments in technology research and de-
velopment across Europe.

Amsterdam’s smart city effort comprises a sprawling, 
complex group of activities, projects, partnerships, 
and entities. The technology-oriented transforma-
tion of urban management by city officials like Ger 
Baron is one among many efforts. Another is the 
public-private platform that is formally named the 
Amsterdam Smart City (ASC) initiative, which en-
compasses projects across eight categories: smart 
mobility, smart living, smart society, smart areas, 
smart economy, big and open data, infrastructure, 
and living labs. Quasi-governmental entities, such 
as AEB Amsterdam, the waste company serving the 
city, and Alliander NV, the Dutch energy utility,5

are another source of smart city–related activities, 
with some but not all linked to the ASC platform. 
Numerous commercial interests, academic, nongov-
ernmental, and intergovernmental organizations, 
plus the citizens of Amsterdam, also have an active 
role in the development and deployment of smart 
city activities. These groups have different histories 
with, and connections to, the ASC platform.

In 2009, the ASC was formed and funded by Allian-
der, Amsterdam Innovation Motor (effectively the 
ASC’s predecessor), and the city government. The 
ASC’s initial projects focused on ways to “green” the 
city’s infrastructure, transportation systems, working 
patterns, and buildings. Its initial set of 16 projects re-
duced energy usage by 13%.6 The ASC operates as a 
function of the Amsterdam Economic Board, a trade 
group that acts as a booster for the city.

In April 2013, the City of Amsterdam held a design 
contest to create an international technology insti-

tute. The winning entry, from a collaboration of Delft 
University of Technology, Wageningen University, 
and MIT, proposed a research institute to help de-
velop urban solutions (in areas such as water, energy, 
waste, and data management) through collabora-
tions involving academic and research institutions, 
enterprise, municipalities, and local residents. With 
a $50 million initial investment and a 10-year runway 
to get established, the Amsterdam Institute for Ad-
vanced Metropolitan Solutions (AMS Institute) is a 
key player in Amsterdam’s smart city efforts: running 
pilots, coordinating public and private groups, and 
educating students.

While no single organization or person coordinates 
all of the distinct efforts to improve the integration 
of information technology with Amsterdam’s city 
services, the city is well-placed to determine which 
of the many ASC pilots should be expanded. The fol-
lowing sections spotlight key city managers, a smart 
city project, a founding member of the ASC plat-
form, and the AMS Institute.

City Managers Spotlight

Baron became Amsterdam’s chief technology of-
ficer in March 2014, almost despite himself. While 
working on the project that ultimately led to the 
foundation of the AMS Institute, he had advised the 
city to create a chief technology officer post. He rec-
ognized that the city needed someone with a vision 
for technology and cities, someone who was looking 
at how outside organizations were using technology, 
and told the city it needed to avoid being a bunny on 
the highway while big technology trucks were bear-
ing down on it. That kind of city will try to regulate 
change away and forbid innovation from happening. 
He also recommended five other people he thought 
would be good CTOs.

Instead, Amsterdam offered him the job. He did have 
the credentials, having spent six years running the 

Amsterdam’s Smart  
City Initiative

Spotlight: Selection of Key 
Smart City Participants
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Amsterdam Smart City Initiative and its predeces-
sor organization. After so many years working on 
the smart city, Baron had intended to return to the 
private sector. But when Amsterdam offered him the 
CTO job, he signed on.

One thing Baron knew perhaps better than any-
one were the headaches cities face when trying 
to be smarter. Extensive publicity for the Internet 
of Things and big data made it sound like break-
throughs would follow quickly: People would cut 
their commute in half, always find a parking spot, 
and save energy doing it. The reality was that cities 
weren’t ready. Companies that come to Amsterdam, 
for instance, expect “data that’s structured, that’s 
suitable, and everybody actually thinks we have that. 
We don’t even know how many bridges we have,” 
says Baron, a large man with unruly hair, wearing on 
this day an “I Amsterdam” polo shirt. In the case of 
the bridges, that’s because the city’s individual dis-
tricts used to maintain the bridges within them, and 
their data has not been centralized. “We have a lot of 
stuff. It’s not structured at all,” he says.

Once Baron took over as Amsterdam’s first chief 
technology officer, he launched a data inventory. The 
task, he says, is “a boring, boring job. But very use-
ful!” The city has 32 different departments, mostly 
heads-down on their own areas: Housing deals with 
housing, economic development with economic de-
velopment, social services with social services. The 
inventory showed that Amsterdam had 12,000 dif-
ferent datasets and listed whether each dataset had 
an application program interface, a measure of its 
accessibility. Baron says that analytics don’t have to 
be focused on big data to help cities be smarter. The 
analytics can use small data, as long as it points to-
ward better ways to help citizens.

He also knew that the various companies involved 
in creating smart cities didn’t really understand cit-
ies. “Every company that comes here and tells us 
how it works. They’re wrong, because they don’t 
have a clue how a city works,” he says. “There’s a big 
difference between how people think it works and 
how it works.” Right now, delicate conversations 
were happening around things like smarter lighting. 

Multiple companies wanted to attach transmitters 
and sensors to the old city’s distinctive street lamps. 
Amsterdam’s government was pushing back to make 
sure corporate interests didn’t overwhelm civic ones.

TROUBLE COMES TO LIGHT
Officials in many cities think they can use sensors 
and analytics to develop smart lighting, dimming 
streetlights when there are no people around, replac-
ing lights in a timely fashion, and saving both energy 
and money. But it turns out that this is a challeng-
ing task. Modern LED lights can be programmed 
at the factory to dim at certain hours, based on traf-
fic patterns. But what if those patterns change? In 
Amsterdam, city workers would have to change the 
streetlights, light by light, potentially all 150,000 of 
them. Using people to change that many lights is not 
practical, says Arnan Oberski, a manager in the city’s 
lighting department; and that’s even before factoring 
the upfront costs of putting in smart LEDs and the 
devices needed to wirelessly connect with them.

Meanwhile, the city faces challenges even when 
focusing on a discrete area, like the central city. Am-
sterdam’s grid dates back to an era when the city had 
its own electric department and its own telephone 
utility. The former telephone grid is still used to 
switch the streetlights on and off. Because it’s ana-
log, it would require major investment to use it for 
IP connections. It also was privatized in the 1990s, 
meaning Amsterdam must negotiate any changes 
with the company that runs it.

And that’s just the complication for lighting. The same 
issue applies for putting sensors, which also need IP 
connections, on lampposts to monitor environmental 
factors or traffic flow. Meanwhile, wireless phone com-
panies would like to use the lampposts as part of their 
networks. But multiple boxes on the historic lamp-
posts would spoil their charm. The city asked wireless 
companies to form a consortium so they could share a 
single box, but the companies could not agree. Oberski 
then suggested using a waterproof box that could go 
under the base of a lamppost and attaching an antenna 
at the top of the post. One is being prototyped. An-
other suggestion involves putting boxes underground 
in telecommunication access points.
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MR. INSIDE
If Baron is Mr. Outside for Amsterdam, meeting 
with companies and universities and looking for 
things Amsterdam can bring in to make it run bet-
ter, Mr. Inside is Berent Daan. Daan was hired in 
February 2015 to become director of what had been 
Amsterdam’s department of research and statistics. 
It was rechristened under him to be the depart-
ment of research, information and statistics. Daan 
has a unique background for a department head; 
he’d worked in the technology industry, then spent 
eight years as a wethouder, an elected alderman, in 
an Amsterdam suburb. Baron, who sat on the inter-
view committee that hired Daan, says he brought a 
unique blend of data savvy and political savvy.

In an effort to speed responsiveness, Daan imple-
mented agile development processes for his teams, 
now organized into what he calls investigation 
teams. They go to individual departments in the 
city government, offering their help in seeing if 
data might help solve problems. The department 
has about 50 researchers, statisticians, and support 
staff, and also employs between 20 and 30 project 
workers part-time. Their projects include one called 
Top600,7 which uses algorithms to determine the 
600 residents with the worst criminal records. The 
city uses this data to figure out which of these people 
have younger brothers or sisters, in hopes that it can 
apply extra social services to help keep them from 
following their elder siblings into lives of crime.

Daan’s department also researched levels of depres-
sion across the city, using information gathered from 
insurance companies. It connected that data with the 
cost of treatment and found that some areas with high 
levels of people with depression were not receiving 
proportionate levels of care. In part, these people were 
resisting being treated or acknowledging their dis-
ease. The city was able to dedicate more resources to 
education, and overall boosted the numbers of people 
receiving medical care. He calls it “a very clear way of 
how you can, just by investigating the data, find out 
things that otherwise would not be uncovered.”

One of Daan’s first moves was to help launch a data 
lab. The data lab was deliberately set at street level in a 

government building, to make it easy to find for any-
one who needs access to data or help using it. There 
hasn’t been much of crowd there yet; the data lab is 
just a few months old, and hasn’t been actively pro-
moted by the city. Even so, Daan’s department has 
used data to help sort out permitting for Amsterdam’s 
many street markets. The market bureau, which reg-
ulates the markets, was having trouble with issues 
like merchants creating counterfeit passes for market 
stalls. Daan’s department created an app to register 
merchants and handle payment for their stalls. This 
resulted in a database that provided insights into the 
use of street markets, such as which stalls are being 
used on market days, by whom, and where space goes 
unused. Vendors now can be directed toward mar-
kets that are more likely to have room.

Project Spotlight: Waste (Not 
Wasteful) Analytics

Amsterdam, like many cities in Europe, wants to 
sharply reduce fossil fuel usage while also improving 
livability in its cities and providing new jobs. One ef-
fort that encapsulates all three is taking place at AEB 
Amsterdam, which runs the largest waste-to-energy 
facility in the world, powering 75% of all households 
in the city.8 The plant makes energy by taking gar-
bage into its sprawling plant and burning it. But it 
wants to increase sustainability, so it is looking for 
ways to get people to separate out their recyclables 
and biomass. As AEB doesn’t pick up trash itself, this 
year it ran a pilot to see if it could get citizens to vol-
untarily separate their trash.

To avoid having trash trucks making multiple trips 
to pick up recyclables, AEB’s pilot featured different 
colored bags for four streams: biowaste, plastic pack-
aging, glass, and paper. All the bags get picked up at 
the same time, and AEB sorts them by color at its fa-
cility. The pilot comprised 270 households, or about 
two city blocks.

The pilot area chosen presented some specific chal-
lenges because it is populated mostly by recent 
immigrants who are still learning Dutch. One of 
the challenges of analyzing the project’s success was 
that AEB had trouble getting people to respond to 
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surveys, says Evert Lichtenbelt, strategic advisor 
& energy at AEB. He says the utility went so far as 
to send researchers door to door, but people didn’t 
answer their doors. Of those who did respond, 80% 
said they had participated, but Lichtenbelt says that 
number does not reflect the actual separation rates 
AEB saw. “Even the people that did fill out the ques-
tionnaire were not completely honest,” he says. But 
what AEB has been able to tell is that people who did 
participate separated out almost 100% of their waste. 
Lichtenbelt says this is immensely valuable, because 
biowaste that has been kept separate from metals 
and other plastics can be used at a higher value for 
energy or compost. The pilot finished in February. A 
recommendation on how to proceed will be submit-
ted to higher officials at AEB.

Lichtenbelt says he expects that AEB will expand the 
pilot, as it does not cost much, though what people 
might be asked to separate out is still under discus-
sion. One issue that is still being resolved is how to 
avoid the sense of being spied upon through one’s 
trash. AEB could offer individualized tracking to 
citizens, who would in exchange have their waste-
related taxes reduced. Citizens could also use their 
data to separate out items more efficiently. But AEB 
can’t incinerate its data and doesn’t want to keep data 
on hand that could be used to identify individuals. It 
is looking to a third-party group, possibly at AMS, to 
hold such data and keep it private.

AEB is also building a plant on its vast grounds in 
northeastern Amsterdam to separate items out of re-
sidual waste, so it can work to get to the point where 
75% of Amsterdam’s reusables are separate from its 
waste stream by 2020. Studies have shown that it will 
get the best results if it encourages separating waste 
in households as well as doing so at its plant.

Partner Spotlight: A  
Cofounder’s Story

Alliander, an ASC cofounder, worked with Amster-
dam back in 2007 to create an open dataset showing 
energy usage for 400,000 buildings. Alliander got in-
volved in part because it anticipated that over time 
more of the city’s energy would be coming from 

alternative sources, such as solar and wind, and it 
would need to begin moving away from centralized 
distribution. That would likely mean interacting 
more with customers, something the company rarely 
did. “We really did have programs in place prevent-
ing contact with the customer, because it makes it 
more expensive,” says Pallas Agterberg, Alliander’s 
director of strategy. For Alliander, the open data 
project represented a fundamental shift in the way it 
interacted with customers.

Agterberg says all utilities run on the same basic model 
set up by Thomas Edison more than 100 years ago, 
with centralized energy production. But alternative, 
sustainable energy sources demand decentralized dis-
tribution. Agterberg says utilities are simply not set up 
to for this, much like mainframe computers were not 
set up to handle widely distributed networks of users.

Alliander’s dataset started very small; shop owners 
on the Utrechtsestraat, a upscale shopping street not 
far from the city center, approached the utility, ask-
ing how they could be more sustainable. They billed 
themselves as “Climate Street.” Agterberg thought 
Climate Street presented a great opportunity to im-
plement smart meters and use sophisticated metrics 
and analytics to help shop owners monitor things 
like whether their freezers worked harder when the 
sun was out, or a list of the top 10 sources of carbon 
dioxide within their businesses. “We thought they 
wanted fancy technology,” Agterberg says. Instead, 
what shop owners wanted was an analysis once a 
year on how they could use less energy.

“The people in the streets, they are not acquainted 
with [new technology] at all. They don’t know any-
thing about it,” she says. “We were thinking way too 
complex for people to understand.”

The distinction led to a less top-down, engineering-
driven approach to working with different groups, 
including the creation of an Energy Atlas that showed 
people how much power their buildings used (the 
Atlas information is anonymized, making it practi-
cally impossible to identify how much power any 
individual is consuming). Many subsequent ASC 
initiative pilots have taken place in Amsterdam’s 
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three “urban laboratories,” sections of the city that are 
undergoing massive development projects, like the 
Southeast district, where a new athletic stadium and 
several large mixed-use buildings are being devel-
oped, all with the goal of being more sustainably run.

Ultimately, Agterberg says, she expects that every 
house and building could turn into energy gen-
erators and will need to be looked at as if they were 
nodes on a network. The most efficient homes with 
the most consistent exposure to sunlight will prob-
ably no longer need to be on the grid, and that could 
represent as much as 20% of Amsterdam’s housing 
stock. That number is big enough that it would de-
mand a radically different way of being funded than 
the current model of centralized energy. (Amster-
dam uses conventional power as well as power from 
AEB’s waste-to-energy plant.)

Alliander needs to get ready for this shift to distrib-
uted energy, says Agterberg, because while the market 
isn’t ready yet, the technology is available to make it 
happen — and its adoption is inevitable.

Institute Spotlight: Early Efforts 
at AMS

That’s the kind of halting progress smart cities face. 
Cities often don’t control infrastructure, or find that 
different departments won’t work together. Even for 
success stories like the new AMS Institute, with its $50 
million commitment from multiple parties, issues can 
arise. AMS was doing research on crowd patterns dur-
ing August 2015’s SAIL Amsterdam festival, a massive 
tourist attraction that brings more than a million 
visitors to Amsterdam to see traditional wooden sail-
ing ships. Part of being a smarter city is better crowd 
control, and the AMS researchers were studying the 
movement of crowds to better inform how they could 
deal with congestion and to prove they could do it 
without violating individual privacy. The researchers 
used data from cameras, Wi-Fi hotspots, GPS track-
ing, and social media posts.

They were able to monitor the crowds without in-
vading privacy, but there were odd moments. Baron 
says he was watching at one point and the data were 

showing that something was delaying people at one 
spot on the map. The researchers started debating 
what could be the cause of it, when a police officer 
told them there was a trash can there and people 
were stopping to throw trash in it. The researchers 
said that couldn’t be because it wasn’t on the map. 
To Baron’s amazement, no researcher walked over to 
check. Instead, they started to develop theories. “And 
I thought, ‘This is happening?’” Real data, he says, is 
messy. Trash cans don’t necessarily show up on maps.

Still, the AMS promises to be an important part of the 
city’s ongoing move toward getting smarter, though it 
won’t be starting its first master’s degree program until 
2017. It has a dozen projects underway to see what 
kind of data exists for various city functions. One of 
them is Rain Sense, a project that looks at where rain 
actually falls in Amsterdam as part of a project to help 
reduce the impact of flooding on traffic flow. Another 
is Beautiful Noise, which takes social media posts from 
sites like Flickr and Twitter and uses them to identify 
patterns that could improve the experience of tourists, 

Amsterdam’s use of data to advance its public sector agenda is 
not a novelty for a country accustomed to using technology to 
survive an ever-present threat of flooding. The Netherlands 
relies on a complex system of dikes, levees, and barriers to 
protect the 55% of its population living in flood risk zones.iii 

Increasingly, information technologies are being used to 
manage this complex system, which generates at least 2 
petabytes of sensor data a year.iv In 2008, for example, the 
Dutch Delta commission, a government entity designated to 
protect the country from flooding, mandated a 10-fold 
improvement in the protection standards across its dike 
system. A data-driven analysis conducted by a consortium of 
organizations (universities, government agencies, institutes, 
and consultants), showed that the new standards could be met 
by strengthening just three regions. This proposal, adopted in 
2012, saved the country an estimated 8 billion euros relative to 
the costs of strengthening all of the dikes.v

SMART FLOOD PROTECTION
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for instance, by analyzing discussions about things like 
lines at museums, or to enhance livability for residents, 
for instance, by identifying delays in public transit.

Amsterdam has been through several iterations of 
the smart city, from the concept phase to where it is 
currently: a city with “living labs,” redeveloping areas 
where it is easy to try new kinds of infrastructure 
experiments. The smart city concept has endured 
skepticism and questions about whether it would get 
anywhere close to the hype around it. For Amster-
dam, hiring Baron as CTO has helped to energize the 
city around analytics. The Smart City initiative also 
survived a city council election that saw several of 
its proponents replaced. The city is moving forward, 
out of phase two, the living labs phase, and toward 
broader adoption of some initiatives.

Baron, as CTO, will help guide some projects beyond 
the pilot stage. While he wants to see them all suc-
ceed, some of the most promising include lighting. In 
addition to the city’s own work, a deal between it and 
several companies for smart street light posts was an-
nounced in February 2016.9 That project is in a living 
lab near the Amsterdam ArenA stadium (a more 
modern section of the city), but it combines adaptive 
lighting (which dims or brightens based on need), 
public Wi-Fi, and air quality measures. The compa-
nies said they expect to expand throughout this area, 
and then more broadly throughout Amsterdam.

Transit is also a promising area. Much of Amsterdam’s 
parking meter stock has been replaced by pay-by-
phone apps. And the potential for shared transit data 
also looks primed to scale in size and scope.

It is, Baron cautions, early days, even though Am-
sterdam’s smart city initiative is more than seven 
years old. “I can give you the nice stories that we’re 
doing great stuff with data and information, but I 
think we’re very much at a starting point of the trans-
formation,” he says. “We are in a transformation, 
though. A lot of cities are not in transformation yet. 
They’ve not even started to think about this trans-

formation, in which the first step of transformation 
is defining that you want to transform.”

Baron’s and the rest of the city’s work is gaining rec-
ognition outside the city limits. In April 2016, the 
city won Europe’s Capital of Innovation award by the 
European Commission.

The Smart(er) City
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Certainly it is appealing to “get smart.” Organiza-
tions everywhere see the potential of data and 
analytics to help this process. Data, however, is 

entropic — it is tough to bring the KAOS under CONTROL.

Data is particularly difficult to control for cities, which 
have a unique set of problems as they try to embrace 
data and analytics to improve municipal services. Cit-
ies have citizens, not customers. They don’t have typical 
sales measures; instead, they are cost-focused. They 
operate in a political context that may restrict options or 
reward short-term focus. They must contend with regu-
latory restrictions, entrenched bureaucracies, diverse 
constituencies, and more. It is tough to get smart with all 
that working against you.

Against all these challenges, the City of Amsterdam 
case study illustrates a number of tensions that cities — 
and organizations in general — may face as they attempt 
to gain benefits from increased availability of data.

Amsterdam, in aggregate, wants efficient sustainable 
operations, a vibrant tourism industry, and a high qual-
ity of life for its citizens. However, individual and societal 
desires are rarely the same, and organizations can lose 
control of how data is used.

• User incentives may not be well aligned. The burglar 
app provided an extreme example early on; while 
a burglar certainly would benefit from data-driven 
decision making, those benefits would come at the 
expense of other specific individuals and the city’s 
overall reputation. This example shows how data 
can be used for purposes that can both help and hurt 
a city and how the users of that data have different 
incentives than the city itself does. While crowd-
sourcing has benefits, it also has risks. When data 
is open, undesirable uses will occur; organizations 
must prepare to manage them. Amsterdam now fo-
cuses more on partnerships for data (e.g., vegetable 
purchase data) and analysis (e.g., traffic algorithms) 
rather than on completely open access. As a result, 
the city may avoid negative uses, but it also risks 
missing some novel beneficial applications.

• Even when there isn’t a strictly “bad” actor, social 
benefits that accrue to everyone may cost some 
individuals more. Use of crime data to intervene 
early with potential criminals identified by family 
relationships could provide societal benefits. But 
the cost may be a loss of individual privacy for a 
protected population (children) who, by definition, 
haven’t yet done wrong. In another example, AEB’s 
recycling pilot program could certainly benefit 
from more data about trash habits but risks com-
ing across as invasive, with city workers cataloging 
individuals’ trash. In this case, the proposed waste-
tax reduction could help redistribute benefits to 
better align costs and benefits.

• Established standards can help reduce cost and 
improve efficiency. But standards wars are com-
mon in technology, and organizational incentives 
are often poorly aligned with societal desires. A 
common box shared by multiple wireless compa-
nies would reduce cost, avoid a natural monopoly, 
and reduce visual clutter on lampposts in historic 
areas. But it is difficult to get companies to agree 
on standards; GE ran into similar issues trying to 
coordinate data with multiple organizations.vi The 
benefits to tourism, for example, are less relevant  
to vendors of wireless lighting components.

Amsterdam is determined to operate smarter. The tran-
sition requires hard work with analytical approaches in 
general.vii If anything, the unique challenges that cities 
face make it harder rather than easier.

• Successful analytics projects depend on solid 
infrastructures.viii The “fundamental first step” 
for Amsterdam was to inventory 12,000 datas-
ets across 32 departments (each with its own 
idiosyncrasies and incentives). This can’t have been 
fun, and it has little short-term payoff. It would be 
easy to get dismayed while mired in the task. But 
smartness depends on both accomplishing this 
fundamental first step and building a process to 
keep up with the relentlessly growing data supply.

TENSIONS BETWEEN CONTROL AND KAOS IN USING DATA TO GET SMART
Commentary by Sam Ransbotham
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• Amsterdam has already shown smarts by starting small with pilot projects, learning from them, and 
building iteratively. Small pilots differ from full scale, both positively and negatively. On the one hand, 
scale can create challenges to the data infrastructure and to the ability to use data for insight — repro-
gramming a few LED lights can be done by visiting each individually, but adjusting 150,000 requires a 
different approach. But scale can also yield economies of scale — the overhead associated with the 
first smart parking meter app is vastly larger than the hundredth or thousandth.

• Each step forward is not the last step. When Amsterdam decided to emphasize vegetable consumption, 
it evaluated the effect of interventions by measuring vegetable sales within a month. Previously, mea-
sures were only available after years. Certainly, quicker information is better. But increasing vegetable 
sales was not the actual goal — vegetable sales likely proxied a health-related goal. Future steps will be 
required to refine the outcome measure further and align it better with the underlying objective.

Cities will have problems getting smart, but lack of data probably won’t be one of them. Instead, this case 
study illustrates the tensions cities face as they work to get smart. The good news is that there is consider-
able potential to improve municipal operations. These operational improvements can be precursors to future 
novel applications.

Sam Ransbotham is an associate professor of information systems at the Carroll School of Manage ment at 
Boston College and the MIT Sloan Management Review guest editor for the Data and Analytics Big Idea Initia-
tive. He can be reached at  sam.ransbotham@bc.edu and on Twitter at @ransbotham.
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ABOUT THE CASE STUDY

This case study is part of a series of MIT SMR-produced 
stories exploring the analytically-driven organization. 
This story is based, in part, on interviews with pub-
lic- and private-sector executives. Both the featured 
company and the case study sponsor reviewed this 
case study prior to publication.
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