
1 Introduction
OpenStreetMap (OSM)1 is a community-driven project
that is mapping the world. Founded in August 2004, OSM
now has over 20,000 members spread across the world,
who walk, drive, sail and cycle the roads, railroads, rivers,
and footpaths of the world. Armed with consumer-grade
GPS units, OSM volunteers collect geodata in the form of
GPS traces, photographs, and notes, which they use to
create maps that are then given away for free. This paper
looks briefly at some facets of OpenStreetMap; how the
data is collected; what the economic implications of freely
available geodata are; and then looks at the OSM
community itself – we look at communities; how OSM
galvanizes its community; and explore the challenges of
community-building. Finally, we look briefly at some
future directions of OpenStreetMap and open geodata.

2 OpenStreetMap for Beginners
Creating geodata with OpenStreetMap is not difficult.
Anyone who has access to a computer connected to the
Internet can contribute in some way. The most common
way people contribute data to OSM is by collecting GPS
traces. GPS receivers can be bought for as little as £60 and
most can be used to record traces. Traces are formed from
a series of points, which have a latitude, a longitude and a
time stamp. If a person were to set their GPS unit to record
traces and then cycle round a city, their trace might look
the trace shown in Figure 1. If two people were to jointly
cycle round a city, concentrating on different areas, their
traces might look like those shown in Figure 2. If several
people were to record their movements around a city, their

traces would probably look like those shown in Figure 3,
in which you can see the beginning of a map which shows
roads and city blocks. You can also see that some of the
lines are thicker than others. GPS receivers are not
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perfectly accurate and if you were to travel down the same
section of road with a GPS receiver every day for a year,
you would see a slightly different trace on each day. Lines
appear to be thicker on the more travelled routes in Figure
3 because of these inaccuracies. Random errors like these
are not a major problem for OpenStreetMap, whose
volunteers attempt to draw roads along the thickest section
of the line, thereby estimating the average of the combined
GPS traces of several people. 

Whilst the map in Figure 3 is a good start, it is far
from complete. There are no attributes, so it isn’t possible
to tell which street is a primary road and which is a service
road, or the name of a street. In short, most of the features
that we associate with a useful map are missing in from our
early iteration. In the same way that several people can
jointly collect GPS traces, they could also add useful
information, such as street vectors with attributes, or
points of interest or land-use areas to a map. Figure 4
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Figure 2 A Second Person’s GPS Trace

Figure 3 Combined Traces from OpenStreetMap



shows the same set of GPS traces inside an editing
program called JOSM. JOSM is free software, licensed
under the terms of the GNU General Public License, which
anyone can download and use to create and edit
OpenStreetMap data. Using JOSM or another editing tool,
you can start to draw lines over the top of GPS traces.

Lines are known as ‘ways’ in OpenStreetMap
parlance. To make ways useful they can be given
attributes, such as ‘motorway’ or ‘one way’ or ‘Douglas
Street’. Because OpenStreetMap is a global project that
seeks to collect any form of geodata (not just streets), and
because it would be impossible for one person to create an
ontology that categorizes every type of geographic feature
that the world will ever see, OpenStreetMap uses a system
of user-defined tags which have a key and a value. A key
might be a word like ‘highway’ and a value might be a
word like ‘primary’. Putting the two together allows you to
describe the properties of a primary road. Adding the key
‘name’ and the value ‘Douglas Street’ adds further
meaning to the feature you are adding. Whilst any
OpenStreetMap contributor can add any tag, there are
conventions, some local and some global, that are adopted
by most contributors. This means that there is a reasonably
high level of consistency throughout the OpenStreetMap
dataset whilst allowing new contributors to get started very
quickly (without first having to define their own set of
tags). Significantly, the key/value tagging system allows
for new or previously unknown features to be quickly
integrated into the tagging system.

After a few hours of careful editing, a set of GPS
traces can be turned into useful, attribute-rich geodata
sitting in the OpenStreetMap database. Anyone with a
connection to the Internet can get hold of OpenStreetMap

data through the project’s Application Programming
Interface (API). The OpenStreetMap API allows other
computer programs to access and modify OSM data and
by using the API it is possible to create maps like the one
seen on the project’s homepage, or that shown in Figure 5
below. Using cheap consumer-grade GPS units combined
with free software, it is possible to collaboratively produce
a high quality dataset that can then be used to create
aesthetically pleasing maps. All of this can be achieved at
low monetary cost because the software is developed, and
the data collected, by volunteers.
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Figure 5 Central Edinburgh, Scotland

Figure 4 The city of Victoria, BC, Canada viewed in JOSM



3 Economics of Commons-Based Peer-
Production

3.1 Coase’s Penguin

The production methods used by OpenStreetMap,
whereby a group of volunteers collaboratively produce a
work which they then give away for free, are analogous to
those employed in the development of free software, such
as the Linux operating system. Yale economist, Yochai
Benkler investigated such production methods (which he
terms ‘commons-based peer-production’) in his paper
Coase’s Penguin2. Benkler examines the motivations of
the people who contribute to projects like Linux or
OpenStreetMap and concludes that there are three key
elements to such projects that facilitate commons based
peer production:

• Non-monetary motivation;

• Discrete multi-size pieces; and

• Low-cost integration.

In the context of OpenStreetMap, Benkler’s observations
require that contributing geodata be:

• Fun;

• Quick; and

• Easy.

These are the goals that OpenStreetMap strives to attain,
and the more fun, quicker, and easier it becomes to add
data to OpenStreetMap, the more contributors will join the
project. The data collection processes described above
illustrate these three points and many of the activities
surrounding OpenStreetMap function to make
contributing to the project more fun, faster or easier; a
shining example of such activity being mapping parties.

4 The Free Mapping Community

4.1 Mapping Parties (Fun with a Map)

The first mapping party was held in May 2006 on the Isle
of Wight. Around 30 OpenStreetMap volunteers travelled
to the small island which lies off the south coast of
England from across Europe, with the goal of mapping as
many of the island’s roads and footpaths as possible in one
weekend. The exercise was an enormous success; not only
was a comprehensive geographic dataset (containing
roads, footpaths, points of interest and land use) created
and made available to anyone, but the concept of a
‘mapping party’ was born. More mapping parties followed
the Isle of Wight and now there are parties every few
weeks in the UK and Europe, as well as further afield. To
date there have been mapping parties in Germany, The
Netherlands, Spain, Italy, England, Scotland, Republic of

Ireland, South Africa, Canada, Sweden, Isle of Man,
Slovenia, and Norway.

Mapping parties play several important roles for the
OpenStreetMap community. First, they offer an
opportunity to map a single area intensively, facilitating
the collection of geodata using the methods described
above. They also act to publicize OpenStreetMap’s efforts.
The first mapping party attracted the attention of the local
press and the Isle of Wight’s Member of Parliament and
subsequent mapping parties have often attracted similar
media attention. Because contributing data to
OpenStreetMap is easy and open to anyone, mapping
parties offer the perfect opportunity for a newcomer to the
project to meet some more experienced mappers and learn
the tricks of the trade. A goal of a mapping party will be to
convert at least a few local people; to get them hooked
enough on OpenStreetMap that they will finish-off bits of
mapping that may have been missed during the party and
also to maintain the dataset. Again, the Isle of Wight party
set the tone by attracting the support of Isle of Wight locals
like David Groom. After helping with the initial mapping
effort, David went on to be instrumental in completing the
Isle of Wight dataset and has since mapped vast areas of
Baghdad. 

As anyone who works with geodata knows, currency
is a major issue. Out-of-date geodata will usually have less
utility than current geodata. For what other mapping
companies describe as ‘change intelligence’,
OpenStreetMap relies on local people. After all, no one
knows more about a place than the people who live there.
Many online communities try to bridge the divide between
the virtual and real world with meet-ups and other social
events. The nature of OpenStreetMap’s activities means
that real-world community activities like mapping parties
are a core part of the project, rather than an activity
undertaken solely to galvanize a community. The
community-building effects of mapping parties, however,
are key to the success of OpenStreetMap. Again, the Isle of
Wight weekend set the tone and mapping parties are as
much about allowing contributors to meet, talk, argue and
debate as they are about collecting geodata.

4.2 What is a Community Anyway?

The buzz of Web2.0 has a lot to do with communities and
more and more commercial organizations are starting to
understand the benefits a community might bring them.
But what is the OpenStreetMap community? On the most
simplistic level, it is a group of people who want to make
a free map. If you look in more detail at their motivations,
the situation becomes more complex. The OpenStreetMap
community consists of:

• People who want everything to be free;

• People who love maps;

• People who dislike Ordnance Survey;

• People who want to make maps;
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• People who want to use data; and

• People who want to write software, and so on. 

If the goal is making a free map – an activity that requires
a certain level of cooperation – how can you get all of
these people to do something coherent? Benkler’s ‘non-
monetary motivation’, which we paraphrase as ‘fun’, holds
the key to successfully galvanizing a community, along
with three other factors that we have identified as being
paramount in the success of OpenStreetMap:

• Giving people ownership;

• Creating a short feedback loop; and 

• Allowing especially talented people to do amazing
things.

4.3 It Really is Your Map

Getting you to care about my project, my family or my
map is quite difficult. Governments typically enforce such
social cohesion through taxation and coercion. Other
forms of motivation (financial reward, coercive threat, or
ideological) are all extremely powerful forces, but each
requires a large infrastructure to administer. Creating a free
mapping cult may well work, but could take hundreds of
years to gather enough momentum to actually make a map
and would isolate so many people in justifying its
existence that it would be highly ineffective. Coercive
force is largely outside of the realms of possibility for all
but governments, and as for money, if you pay peanuts,
you get monkeys. Getting people to care about their
project, their family or their map is far more powerful. The
reason that we, as OpenStreetMap contributors, will go out
mapping on a rainy Sunday afternoon in December is
because it is our project. If I want to add a new road, I can.
If I want to define a new category of monument, I can. I
then get the satisfaction of seeing my efforts translate into
a beautiful map and a freely available data set, which other
people can do even more interesting things with. By
contributing to OpenStreetMap, my efforts become part of
a much larger resource and it is precisely because I feel
such ownership over that resource that I continue to
contribute to it and maintain it. 

In order to maintain this situation, OpenStreetMap
exists alongside the OpenStreetMap Foundation (OSMF):
an international non-profit organization dedicated to
encouraging the growth, development, and distribution of
free geo-spatial data and to providing geo-spatial data for
anybody to use and share3. The OSMF is a trusted,
democratically elected, accountable body who own OSM’s
physical assets (such as servers) and act as conduit for
financial transactions. As a UK Limited Company, the
OSMF also provides a degree of protection against the
threat of legal actions. Before the Foundation was
registered, any legal action against OpenStreetMap, such
as any alleged infringement of copyright, would have been
the liability of the project’s founder. The Foundation also

serves as a vehicle for fundraising. It has a bank account
and achieves a certain level of transparency by publishing
its accounts and the minutes of its meetings each year.
Finally, membership of the Foundation is open to all. The
OSMF adds to the legitimacy of OpenStreetMap by
placing important decisions in the hands of elected,
accountable members of the community. Similarly, the
Creative Commons license,4 under which all of
OpenStreetMap’s data is released, enhances both the
project’s legitimacy and the trust of OpenStreetMap
contributors.

4.4 I Want to See My Changes Now

With these guarantees in place, OpenStreetMap
contributors feel an enormous sense of ownership in the
project. This is reflected in the demands for a short
feedback loop. The lag time between making an edit to the
map data and the change being reflected on the map must
be as short as possible. In November 2006,
openstreetmap.org first featured Mapnik5 tiles. The main
map had previously consisted of white lines with road
names drawn over Landsat tiles. The new tiles were
undoubtedly better than the old ones, but they were less
current. Whereas the old, Landsat tiles would be updated a
few hours after editing, the Mapnik tiles could take more
than a week to be updated. This is not acceptable to many
contributors who wanted to see the effects of their hard
work immediately. Whilst this might be slightly irritating
for the people who write the code to put rendering and the
slippy map in place, it shows that the community is
working. If contributors didn’t really care about the project
and their contributions to the project, they wouldn’t make
a fuss. The pressure that the community creates to cut the
feedback loop from edit to map tile means that the lag time
is constantly dropping.

5 OSM08
In 2008 OpenStreetMap is aiming to complete its map of
the UK, providing a dataset which contains all of the
motorways, roads and railways as well as a large amount
of point of interest and land use data. OSM will continue to
grow outside of the UK, with well-mapped areas like
Germany and the Netherlands developing even richer
datasets. Areas such as The Netherlands, in which OSM
has a complete road network, will see the switch from
‘production mode’ to ‘maintenance mode’ as the focus of
mappers activities switches from creating a map to
maintaining one. As the numbers of contributors in
currently under-mapped areas reaches critical mass, we
will see an explosion in mapping activities. South Africa is
a country to watch in 2008, being home to an active and
fast-growing OSM community and a rapidly developing,
geodata-hungry economy.

As of January 2008, mainstream adoption of OSM
data is still limited. The lack of completeness of the dataset
is a key factor behind the reluctance of many companies to
adopt OSM data. An equal – if not greater – factor is a

SoC BULLETIN Vol 41 7



reluctance to break with the status quo. In the same way
that no one every got fired for buying IBM, no one ever
gets fired for buying Navteq. Over the next few years,
further consolidation in the geodata market, privatization
of previously state-owned mapping companies, and
increasing consumer demand for geodata will shake up the
market. New players are bound to emerge at every level of
the supply chain. OpenStreetMap’s role in the new
mapping economy is far from certain, but the signs look
good. With more active contributors by the day,
OpenStreetMap has a wealth of skilled systems
administrators, software developers, cartographers, and
surveyors who are dedicated to providing free, high-
quality worldwide geodata for anyone to use and share.
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