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ClairCity is an EU research project which aims
to raise awareness about air pollution and
carbon emissions in our cities and to improve
policy making, looking at how our behaviour
contributes to the problems and affects the
air we breathe. Uniquely, the project puts the
power in the hands of residents to determine
the best local solutions.
Since the 1970s, the city of Amsterdam has
been pursuing active air quality policies.
These days, no primary schools or homes for
the elderly can be built in Amsterdam within
300 meters of a highway or 50 meters of
a provincial highway. It has zones with low
emissions for limited access to vehicles and
even attracts tourists because of the bicyclefriendly approach to urban design. Despite
these efforts, air pollution still exceeds WHO
guidelines in parts of the city, with levels
plateauing in recent years.
With ambitions to be transport emissions free
by 2030, Natural Gas Free by 2040, and near
carbon neutral by 2050, ClairCity sought to
examine the possible future impacts of citizens’
policy preferences and implementation
possibilities on these goals. By investigating
citizens’ current behaviours, their preferred
future behaviours and their preferred future
policy measures, the project could determine
whether these align with the cities ambitions.
This brief presents these findings with the aim
to inform policymaking in Amsterdam.

Citizen behaviour creates air pollution
Road traffic is the main source of air pollution
and the service industry contributes the most
to carbon emissions in Amsterdam. Using
innovative modelling, ClairCity found that
private cars cause the most transport emissions
(55% of NOx and 77% of PM10). Over one third
(38%) of carbon emissions come from energy
usage in the service sector, and one quarter
(25%) come from residential.
Work-related travel pollutes the most
Those aged 15-44 cause the most transport
emissions in Amsterdam (27%) through greater
use of their cars for commuting to work and
discretionary trips. Middle income groups
cause most emissions and public transport use
decreases with higher incomes. Meanwhile, men
produce more road NOx emissions (32 versus
23%), largely through work-related travel.
Exploring the impact of behaviour on travel

Relative contribution in %

Across all ages, genders, and income brackets,
almost one quarter (24%) of NOx and 30% of
PM10 transport emissions come from workrelated private travel. This is also reflected in the
KM travelled, with work representing almost one
quarter (24%) of total KM by private vehicles.
A gap exists between policy ambition and behaviour
From the 638 citizens surveyed, citizens stated
they are less likely to use a car in the future
when commuting, shopping and recreational
trips, and increase trips taken by public
transport or active travel.
However, 17% still want to travel to work solely
or occassionally by car in the future and a

similar percentage wish to do the same for
shopping (14%) and leisure (23%). This means a
gap remains between the policy ambition to end
the access of non-electric cars to the city centre
by 2030 and the anticipated behaviour of citizens.

The public’s shopping travel choices
Now

Future

Among the reasons why people have not switched
to alternative means include inconvenient public
transport, time/distance and a lack of alternatives.
A similar pattern is observed in home heating.
82% of respondents indicate they have gas home
heating. 13% are connected to the district heating
grid and 5% use renewables. Given the current
policy ambitions for a gas-free built environment
in Amsterdam by 2040, everybody should be
switching to other sources of heat. Yet, 36% of
respondents still expects to use gas in the future.
The number of respondents that anticipate using
district-heating in the future does not increase
(12%, compared to 13% now), which is also not in
line with current policy ambitions to substantially
expand the district-heating grid.

Citizen-led policies
Policy area
1

Improve public
transport
(including cleaner
buses)

2

Create more
cycle lanes and
cycle parking
spaces
Offer cheaper
public transport
Enhance
environmental
zone for polluting
cars
Change parking
rules for cars

Citizens suggest additional measures
Using the Delphi survey process, workshops, and
innovative Skylines game for mobiles, ClairCity
asked citizens about the types of policy measures
they would support to reduce air pollution and
carbon emissions. Their favourite policy measures
were improving public transport and a ban on
wood-burning stoves.
Eleven measures were taken forward to a
workshop where participants selected higher
and lower ambitions (than business as usual)
so ClairCity could create future scenarios.
Policy makers then ratified these policies, often
choosing the more ambitious measure.
Overall, the policy makers believed current air
quality and climate policy measures would not be
enough to achieve the very ambitious local policy
goals. The measures and ambitions suggested by
citizens could help to change this.
Modelling shows the benefit of additional
public involvement
ClairCity modelled the impact of these policy
measures (unified policy scenarios (UPS)) and
compared them to business as usual (BAU) for
2025, 2035 and 2050.

3
4

5

Citizens policies,
ratified by policy makers
Increase network
density and frequency
by 2030 (half of all
buses emission-free by
2022)
Improve bike paths
and bike highways by
2022. 60,00 new spots
created by 2025
Price remains the same
until 2030
Add a zone for private
cars and make current
zone more stringent

Remove 7,000-10,000
spots and charge
€7.50/h by 2020
6 Limit inner city
Ban cars in the centre,
car traffic
expect for those who live
there
7 Accelerate
All housing association
residential energy- homes B or C rated by
efficiency
2050
8 Ban wood-burning Ban in both new and
stoves and
existing homes, restaurants
fireplaces
& bars by 2025
9 Solar power
Offer mandatory and
incentives
subsidised panels for all
suitable roofs
10 Amsterdam gas€10,000 subsidy/
free
household to retrofit.
Mandatory gas-free
building sector by 2030

Greater involvement
of citizens is required
Modelling air pollution reduction

The corresponding improvement of public
health is proportionally even larger. For
example, It is estimated that the number of
premature deaths would be reduced by -93%
due to fewer NOx emissions and -60% due to
less PM (BAU shows reductions of -52% and
-3%, respectively).
Many measures in the UPS scenario come with
a net direct cost to society, but indirect cost
benefits by public health improvements would
reduce overall societal costs. Some measures
after initial investments are likely to have net
benefits to society on the long term.
PM and NOx emissions in UPS and BAU scenario

UPS reductions mainly come from decreasing
transport emissions due to tighter emission
regulation and the stricter environmental zone.
The rapid decrease of natural gas usage in
residential and commercial heating further adds
to this reduction. A main issue remains particulate
matter (PM). For PM10, both scenarios comply
with the legal limit values, but neither result in
compliance with WHO guidelines even in 2050.
Modelling carbon emissions reduction

The largest differences between UPS and BAU
are found in the residential (built environment)
sector, where the UPS measures contrary to
BAU lead to almost zero emissions in 2050 as a
result of e.g. the energy efficiency renovation of
houses, the increased solar energy use and the
substitution of natural gas. It is clear that in order
to achieve these emission reductions, greater
citizen involvement is required to renovate the
housing stock and install solar panels.
Large health savings to be had
The UPS scenario leads to lower emissions
and concentrations of air pollutants and
greenhouse gases than the BAU scenario.

The full report can be accessed here:
www.claircity.eu/reports

Amsterdam’s future with clean air
Compared to other ClairCity cities, Amsterdam
has relatively elaborate and ambitious air
quality and carbon policies. However, while
there is regular interaction with citizens, and
NOx emissions are substantially reduced by
the envisaged policy and citizen measures,
more is needed to successfully implement
the city’s ambitious policy measures. For
example, enhanced communications could
further reduce emissions and improve public
acceptance of measures. The researchers
recommend that the environmental impact
of wood and biomass burning and the
impact of changing to district heating as top
communication priorities.
Amsterdam is not alone in tackling these issues.
Internationally, many cities struggle with
implementing citizen-inclusive air quality and
carbon policies. ClairCity shows the benefits
of maintaining regular and long-term exchange
of experiences and experiments with a diverse
and international network of cities. In such
networks, Amsterdam could show what it
already has achieved and learn from other
cities on what more could be done.
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