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evaluations

aime Benavides

eptartment of Environmental Health
Sciences, Columbia University Mailman
School of Public Health, NY
jap2312@cumc.columbia.edu

Sabah Usmani
Deptartment of Environmental Health
Sciences, Columbia University Mailman
School of Public Health, NY
su2145@cumc.columbia.edu

Marianthi-Anna
Kioumourtzoglou

Deptartment of Environmental Health
Sciences, Columbia University Mailman
School of Public Health, NY
mk3961@cumc.columbia.edu

Received: September 2022
Accepted: November 2022
© 2022 The Author(s)

his article is published
with Creative Commons
license CCBY-SA 4.0
Firenze University Press
DOI:10.13128/contest-13911

Introduction
Many cities in Europe are currently imple-
menting new urban models and policies that
promote a shift from private cars to active
transportation and green spaces (Nieuwenhui-
jsen, 2021). This trend has accelerated during
the COVID pandemic (Combs and Pardo, 2021).
The impacts of this drive towards healthi-
er cities need to be assessed across multiple
stages of the policy process, from inception
to execution. This is vital for achieving real
progress toward healthier and more equita-
ble cities. The results of these evaluations can
be used to raise awareness about the policy’s
potential, and actual efficacy, and to inform
the decision-making process
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recent implementation stages,
with a focus on its traffic reduction
benefits. Its design assumed that

hicles in an urban area acts
on traffic to reduce conges-
tion)—or indirect—when the

Superblocks would cover the entire
city, potentially reducing overall



road traffic by more than 20% due to
the “evaporation” of road traffic from
this large-scale reallocation of streets.
This reduction is necessary to improve
environmental health conditions

in the city, where traffic density
accounts for about 5,500 vehicles

per km2 in the most congested areas.
Recent estimations in the context of
the COVID-19 lockdown found that
a 25-30% reduction of road traffic is
required to comply with European
annual NO2 concentration
standards. Thus, according to the
impact evaluation of its design, an
entire-city deployment of Superblocks
would accomplish most of this
necessary reduction. However, to date
only three pilot intervention areas
have been implemented in the city
and two evaluations of their actual
impacts provided complementary
results: Superblocks are beneficial

in pedestrianized streets but may

be detrimental in streets influenced
by the rebound effect of traffic

redistribution. Previous studies

have suggested that similar interventions
reallocating road space from motorized
vehicles to other uses can lead to traffic
redistribution to nearby streets while
reducing overall traffic levels on the
whole network. Here, we argue that in
cities with very high circulating traffic
density, like Barcelona, Superblocks need
to be accompanied by urban policies
that reduce traffic in the city as a whole.
Specifically, developing policies that
could reduce overall traffic in the entire
city — e.g., a congestion charge — could
ease the implementation of Superblocks
by freeing space from cars and providing
economic resources to implement the
necessary transformation of public space.

assessment. In general, quantitative policy
impact evaluation involves estimating the
impact of a policy on one or more variables,
ranging from urban design features to public
health (Fig. 1), e.g., the difference in noise ex-
posure(s) under a policy versus a reality with-
out policy. However, for studies examining al-
ready existing palicies, both scenarios cannot
co-occur, and for studies assessing the impact
of unimplemented poalicies, both the policies

policy acts on an environmental feature but
impacts a different one (e.g., a pedestrianiza-
tion scheme impacting air pollution). Addition-
ally, impacts can be intended (e.g., low emis-
sion zone impacts on reducing air pollution) or
unintended (e.g., traffic redistribution due to
extending green spaces in the city).

Evaluations of policies can use quantitative
or qualitative information in their impacts

and their impacts are not observable. In re-
cent years, analysts have developed and used
methods to examine these potential impacts
using either simulation scenarios or observa-
tional evidence of policies that were at least
partially implemented; these methods have
been used separately (Benmarhnia et al., 2019;
Baghestani et al., 2020) or combined (Nethery
etal., 2020).
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Since the end of the 20th century, several cities
have implemented localized changes in their
use of public space to shift focus from car-ori-
ented towards pedestrian-friendly streets
through a range of policies including pedes-
trian zones/streets, car-free days, parking re-
strictions, and other traffic-calming and con-
trol measures (Yasin, 2019; Yoshimura, 2022).
In the 1960s, leading urban planning thinkers
like Jane Jacobs questioned the dominance of
road infrastructure and traffic and theirimpact
on citizens’ daily life (Jacobs, 1968). In turn, the
popularity of policies to pedestrianize city cen-
ters and high-traffic areas has been steadily
growing. This is often coupled with invest-
ment in public transport, bicycle infrastruc-
ture, and improved accessibility/walkability to
city services necessary to fulfill citizens’ mo-
bility needs (e.g., school, healthcare). Contem-
porary urban models, like the 15-minute city, in

Context
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which all main activities are reachable within a
15-minute walk or bicycle ride from the home,
are a testament to this growing trend prioritiz-
ing non-motorized transport and mass transit
(Abdelfattah, 2022). Yet most public space in
a city like Barcelona (about 60%) continues
to be used for road infrastructure dedicated
to cars, including for traffic and parking. In
recent years, several new urban models such
as the Barcelona Superblock model are being
implemented in different cities aiming to re-
configure the use of public space to reduce the
use of motorized vehicles and increase public
and active transport (e.g., walking and cycling),
reduce air pollution, noise and heat island ef-
fects, and increase physical activity and social
contact (Nieuwenhuijsen, 2021).

The Superblock model is a transformation of
the road network which consists of interiors



Impact evaluation

of policies on urban
environment and health
at different stages of the

policy process.
Fig1(previous page)
Source: reproduced from Benavides et al. (2022)

where motor vehicles and parking are restrict-
ed and priority is given to active mability in
public spaces. These spaces also contain rec-
reational areas, meeting places, and extend-
ed green spaces. This paper analyzes recent
policy evaluations of the Superblock model in
Barcelona, Spain, with a focus on its effects
on traffic reduction and redistribution, to gain
insights on how to better scale this policy over
the entire city.

The case of Barcelona city

Barcelona acts as a hub of a network of inter-
related cities in a densely populated metropol-
itan area (Eurostat, 2021). The city supports a
high proportion of active transportation with
its dry climate, compact and dense urban area,
along with sustainable transport policies (BCC,
2014). Active transport such as walking and
cycling accounted for 55% of the travel within
the city in 2021, while public transport repre-
sented 24% of the overall trips (EMEF, 2021).
Nonetheless, the Barcelona metropolitan area
remains very dependent on passenger cars,
decisively contributing to the high density of
vehicles circulating in the city. Traffic density
accounts for about 5,500 vehicles per km? in
the more congested areas, with the majority
of these cars using diesel (Benavides et al.,
2019). As a result of the intense use of public
space by road traffic, levels of both noise and

air pollution are high in the city (Mueller et al.,
2017). For example, nitrogen dioxide (NO,) con-
centrations exceeded the European annual av-
erage limit value in the city of Barcelona from
2000 to 2019 (ASPB, 2021). NO, is a combus-
tion product primarily emitted by motor vehi-
cles in urban environments, and is one of the
pollutants linked to detrimental health effects
in the city (ASPB, 2018). In a recent study by
the local public health agency, these NO, con-
centration levels were associated with about
929 premature deaths in Barcelona city in 2017
(ASPB, 2018).

Current urban and transport planning prac-
tices in Barcelona have substantial negative
environmental and health impacts (Mueller et
al., 2017). Urban policies are needed to reduce
these negative health impacts and, in turn,
several different traffic restriction policies are
currently being applied in Barcelona: the Low
Emission Zone (LEZ); partial pedestrianization
of major urban corridors of the city after the
COVID-19 pandemic, and the expansion of the
Superblocks. The LEZ is applied in the entire
city of Barcelona, inside “rondas” (i.e. the high-
ways surrounding the city), and restricts entry
to the oldest cars and motorbikes in the des-
ignated zone. The Barcelona Superblock mod-
el is an innovative urban model that has the
potential to reduce negative impacts on urban
health through the conversion of road infra-
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structure for traffic into accessways for public
and active transport, in turn, increasing green
spaces and physical activity, reducing air pol-
lution, noise, and heat island effects (Rueda,
2019).

The Barcelona Superblock model

The Barcelona Superblock (Fig. 2) is an ur-
ban typology of modular street planning and
design which consists of a network of roads
with reduced access to motorized vehicles and
parking within the zone designated as a Super-
block. Historically Superblocks consist of nine
city blocks (Fig. 2), with roads that prioritize
pedestrian and non-motorized vehicle flow,
combined with recreational areas, meeting
places and targeted greenery enhancement. If
applied at scale and throughout the city, the
size of the Superblock model has the potential
to accommodate the functional and morpho-
logical characteristics of the city and transform
the maximal allowable public space away from
road traffic while ensuring the functionality
and organization of the system (Rueda, 2019).
Several Superblocks have been implemented
since 2016 in three of Barcelona’s neighbor-
hoods: Poblenou, Sant Antoni, and Horta. The
initial implementation in the Poblenou neigh-
borhood found opposition by residents to this
development in their local area (i.e., “not in my
backyard” effect), with specific concerns in re-
lation to potential risk of gentrification (Lopez
et al.,, 2020), but subseguent implementation

of the model in the Sant Antoni and Horta
neighborhoods was better received due to an
increased involvement of local residents in the
design and planning process (ISGlobal, 2022).
Currently, a larger expansion of the Super-
blocks in Barcelona is being implemented in
the form of ‘green axes’ with additional public
squares at key intersections that prioritize us-
ers on foot and bicycles (Barcelona City Coun-
cil, 2021). These axes would be located in the
central district of Eixample, including a total of
33 km of streets and 21 new squares, providing
a total of 3.9 hectares of new public spaces.
If this project is fully deployed, in total, the
Eixample district is expected to gain a total of
33.4 hectares of new pedestrian areas and 6.6
hectares of urban green areas (BCC, 2022). The
current term of municipal government office is
committed to develop 4 streets and 4 squares
of this new program by May 2023 (BCC, 2022).
Internationally, the Barcelona Superblocks
model enjoys an increasing, generally favor-
able, international reputation, with press pub-
lications in many well-known international
media platforms (e.g., The New York Times
(2016), The Guardian (2019), Vox (2019)) and is
being planned or implemented in other cities
around the world. A recent scientific article
by Eggimann (2022) examined the potential
to implement the Superblock model in other
cities with traditional grids as well as more
heterogeneous urban layouts. The algorithm
searched for streets that could be transformed
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to multifunctional streets following a geospa-
tial approach. The author concluded that the
Superblocks model policy can be transferred to
other cities with sufficiently high population
densities, finding that for some urban areas
over 40% of the street network is potentially
suitable for transforming road traffic space to
Superblocks (Eggimann, 2022).

Learning from the Superblock model impact
evaluations
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Policy evaluations can be conducted at mul-
tiple stages, following the policy process:
diagnosis, design, pilot, implementation, op-
eration, and dismantling (Benavides, 2022).
Superblocks in Barcelona have been evaluated
during the design phase and in the currently
ongoing implementation phase. Here we sum-
marize these recent evaluations and provide
insights from this multi-stage perspective of
the palicy life cycle.
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Policy stage

Urban design/

Implementation
(localized)

study with focus
groups

noise, no change in
night noise)

(Scale) Category Method(s) behavior Pathways Health Citations
Transportation Road traffic (-21%); Air pollution (NO, Barcelona City
model, dispersion | public space forroad | conc. < EU annual - Mobility Plan
model traffic (-45%) limit) (2014)
Transportation
model, surveys, Air pollution (-24% 667 preventable

Design (Full city) | Simulation dispersion in annual NO, premature
model, noise Road traffic conc.); road traffic deaths (44% due
propagation (-19.2%); green noise (-5.4% in to NO,, 24% to
P . Mueller et al.
model, local space in Eixample annual mean); road traffic noise; (2020)
temperature neighborhood temperature 18% to heat, 9%
model, exposure- | (+201%) (-1°C); bicycle trips to green space,
response (+20%), walking 5% to physical
relationships trips (+9%) activity)
(ERRs)
Pre-post air Air pollution and
quality and noise noise (e.g., Sant
measurements, Antoni -25% in NO, Local agency for
Observational surveys, - levels, -17% in PM,, - public health
qualitative levels, -5% daytime (ASPB, 2021)

Simulation

Transportation
model, dispersion
model

NO, emissions
positive and
negative changes
(i17°/u)

Rodriguez-Rey et
al. (2022)
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Summary of approaches
to evaluate the impact of
Superblocks in Barcelona
at different stages of the
policy process. Estimated
environmental and health
impacts shown in italics.

Table1




Design stage

Barcelona City Mobility Plan (2014). The mo-
bility and environmental impacts of the full
city deployment of the Superblock model in
Barcelona were evaluated in the Barcelona City
Council Mobility Plan (2014). To simulate the
reality without the policy (i.e., the base case
scenario), and the scenario containing city-
wide application of Superblocks, the authors
of the study used a macroscopic traffic model-
ing system (TRANSCAD). The results revealed
that the transformation of streets through the
Superblocks model would lead to a 21% drop in
circulating passenger cars from 2011 to 2018,
decreasing congestion, and ensuring the lev-
els of NO, concentrations in all the monitoring
stations remain below the EU annual air qual-
ity limit (i.e., 40 ug/m?). In recent years, the
natural experiment of the COVID-19 lockdown
allowed researchers to demonstrate that a
reduction in traffic on working days of about
25 to 30% is required to avoid exceeding the
EU annual NO, limit in Barcelona (Querol et al.,
2021). The 21% reduction in circulating passen-
ger cars would primarily come from the reduc-
tion in public space used for road traffic, which
would be drastically reduced from 1483,6 ha
to 815 ha (-45%) (Rueda, 2019). The main
limitation of this modeling exercise is that it
followed a macroscopic approach, which pro-
vides averall results at the city level but it does
not inform about the most affected streets or
about possible rebound effects. Additionally,

simulated scenarios did not include incremen-
tal partial implementations of the policy and
their potential consequences for the traffic
flow.

Mueller et al. (2020). This study evaluated the
health impacts from the Superblock model ap-
plied to the entire city of Barcelona (i.e., 503
Superblocks). The authors used the UTHOPIA
model of Health Impact Assessment (Mueller
et al., 2017) to estimate the health impacts of
the Superblocks model using metrics previous-
ly simulated in the Barcelona City Mobility Plan.
The authors assessed the impact of the policy
using five main environmental pathways: road
traffic noise, green spaces, air pollution, urban
heat island and transport-related physical ac-
tivity (Mueller et al., 2020). For each environ-
mental pathway (i.e., air pollution (NO,), road
traffic noise, green space, transport-related
physical activity, and reduction of the urban
heat island effect), they compared a base case
scenario (i.e., without Superblocks) represent-
ing the year 2016 and another scenario includ-
ing Superblocks all over the city. They assumed
a19.2% reduction in circulating passenger cars
based on traffic simulations made for the Bar-
celona Mobility Plan (2014) and estimated an
overall reduction of 24% in the annual mean
NO, concentrations. In the subsequent health
impact analysis, these NO, reductions contrib-
uted the greatest proportion of preventable
premature deaths among the examined expo-
sures as a result of the full-scale Superblocks
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policy implementation (i.e., 291 out of 667
preventable premature deaths due to Super-
blocks). This study concluded that Superblocks
would greatly increase green spaces and phys-
ical activity, while reducing air and noise pol-
lution. The 667 preventable premature deaths
and the average increase in life expectancy for
the adult population of almost 200 days per
year would amount to a great saving in health
costs, estimated at EUR 1.7 billion per year. This
study followed the same approach for mobility
simulations as the one used in the Barcelona
City Council Mobility Plan (2014), and thus, it
is also limited by its use of an approach that
does not provide the spatially resolved detail of
expected traffic changes and does not include
analysis of the phased/partial implementation
of the full-scale, city-wide palicy.
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Implementation stage

Superblocks evaluation by the local agency
for public health (ASPB, 2021). This study as-
sessed the potential environmental and health
impacts of the Superblocks implemented since
2016 in three Barcelona’s neighborhoods (Po-
blenou, Sant Antoni. and Horta; Fig. 3) (ASPB,
2021). They used both guantitative and qual-
itative techniques and the complete meth-
odology is described in Palencia et al. (2020).
Among other tools, they used outdoor air
quality measurements, an observational study
of physical activity, a health survey conducted
both pre and post intervention, and a qualita-
tive study with focus groups.

Most benefits in this study are reported in
qualitative terms: residents from pedestri-
anized streets reported better rest, increased
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Source: reproduced from Paléncia et al. (2020)

socialization, and less perceived noise and air
pollution (ISGlobal, 2022). Quantitatively, the
change in air pollution varied by intervention
area according to this study. In Sant Antoni,
measurements gathered at pedestrianized
streets showed a 25% reduction in NG, levels
and a 17% reduction in PM, levels. In Horta,
no significant changes in pollutant levels were
measured (ASPB, 2021). In this evaluation, no
road traffic, air pollution, or noise measure-
ments were gathered outside the intervention
area (e.g., in parallel streets where traffic could
be redistributed). Rodriguez-Rey et al. (2022).
This study used the Barcelona Virtual Mobili-
ty Lab (VML) model (Montero et al., 2018) to
simulate scenarios of different urban policies
coupled with a multiscale (i.e., from regional to
street level) air quality model (CALIOPE-Urban,
Benavides et al., 2019). The VML uses a VISUM
traffic simulator (PTV Group, 2019). This tech-
nique provides information of the change of
traffic parameters, such as number of circulat-
ing vehicles and speeds per road segment giv-
en different scenarios. The authors assessed
the traffic, emissions and air quality impacts
of the Superblocks implemented since 2076,
the Low Emission Zone (LEZ), and other pe-
destrianization interventions derived by the
COVID-19 pandemic in Barcelona. This mod-
eling system allows the estimation of policy
impacts on traffic, emissions, and air pollution
at high spatial resolution (20 m x 20 m). In the
study, both individual and collective reductions
from the mentioned policies were assessed,

finding that these impacts are still insufficient
to meet the EU annual mean NG, concentra-
tion standards. For example, the LEZ would
reduce NO, emissions by around 13% and a
complementary reduction of 25% in traffic de-
mand throughout the city would be required
to reduce emissions by 30%. Specifically eval-
uating Superblocks, they found that this in-
tervention produced only localized street-level
NO, changes, both positive and negative. NO,
emissions in affected streets (i.e., both pedes-
trianized and adjacent streets) varied between
-17% and +17%. In detail, emissions in one of
the urban carridors with higher traffic load and
emissions (i.e., Aragd Street) showed an aver-
age reduction of -17% in NO, emissions with
a traffic flow reduction of -24%. On the other
hand, increases up to +17% in NO, emissions
were estimated in other adjacent streets (e.g.,
Tarragona or Viladomat Streets) as a conse-
quence of traffic redistribution, which resulted
in an increment of traffic flow of +30% and
+125%, respectively (Rodriguez-Rey et al.,
2022). This study provides a more holistic view
of the impact of the implemented Superblocks
in Barcelona by investigating both intended
and unintended impacts. ISGlobal (2022) high-
lights an important limitation of this study
which is that it does not assume an overall
reduction of road traffic as a consequence of
change in behavior by car drivers disincentiv-
ized by the reduction in space for road traffic,
which they claim is the most likely scenario.
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Evaluation insights

The recent impact evaluations analyzed in this
work show a great potential to improve en-
vironmental health in Barcelona through the
implementation of the 503 Superblocks in-
tended to fundamentally transform the urban
fabric of the entire city (Rueda, 2019). How-
ever, current studies assessing the environ-
mental and health impacts of implemented
Superblocks show limited and complementa-
ry impacts: Superblocks may be beneficial in
streets where road traffic has been limited but
their influence may be detrimental in nearby
streets where traffic is likely to be redistribut-
ed. In addition, the current pace of transfor-
mation (3 Superblocks in more than 5 years)
would take several decades to be operational
at city scale and to bring to reality the project-
ed environmental health benefits estimated
by Mueller et al., (2020). Also, given these
recent evaluations, there is a clear disconnect
between the impacts of these two stages of
the Superblocks model (i.e., design and current
implementation), neglecting the continuity of
the policy life cycle. For instance, the studies
do not address the challenges and opportuni-
ties of implementing the Superblock typology
across the entire city and the best practices on
how to do this effectively. A more realistic ap-
proach would take into account a phased im-
plementation of the Superblocks which would
necessarily require periods of partial applica-
tion of the policy, leading to traffic rerouting

Policies that reduce
traffic city-wide so all

communities have more

open space.
Fig. 4 (next page)

Source: Author and Blanche Ellis (illustrator).

scenarios not captured in the design stage’
studies. Assuming that the full city deploy-
ment of the Superblock model is attainable
and given its potential benefits, a faster and
city-scale implementation of the original Su-
perblock model (i.e., 503 Superblocks) is ur-
gently needed (ISGlobal, 2022). However, ad-
ditional aspects may need to be considered to
foster effective implementation.

The need for city-wide traffic reductions

A recent study in the context of COVID-19 lock-
down estimated that a traffic reduction of
25-30% is necessary to respect european air
guality standards in Barcelona (Querol et al.,
2021). Also, the initial Superblock model de-
sign would require a traffic reduction of about
20% to be functional (BCC, 2014) and effective
in improving environmental health conditions
(Mueller et al.,, 2020). Previous studies sug-
gested that similar interventions reallocating
roadspace from motarized vehicles to pedes-
trians and other non-motorized uses, also,
incur in traffic redistribution to nearby streets
but reduce overall traffic levels on the whole
network (Cairns et al., 2002). This traffic evap-
oration may not be sufficient to drastically re-
duce the overall road traffic in a city with very
high vehicle density like Barcelona. In addition,
the slow deployment of the Superblock model
may perpetuate rebound effects due to redis-
tribution of traffic, undermining its potential
to improve environmental health conditions in
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the city in the short or mid term. As a conse-
guence, reducing traffic density at city scale
in Barcelona is necessary to improve citizens’
health, in general, bolstering the case for the
full-deployment of the Superblock model (Fig.
4). Thus, combining Superblocks with other
policies that have already achieved such traffic
reductions at the city level in other urban areas
could ease the path towards a healthier city
in Barcelona and in other cities with similarly
high road traffic volumes that are detrimental
for human health.

Superblocks can be implemented in conjunc-
tion with other policy interventions to reduce
urban traffic. A recent scientific review by Kuss
et al. (2022), assessed a number of such strat-
egies and concluded that congestion charge

was one of the most effective policies for
achieving profound reductions in overall traf-
fic and a modal shift to more sustainable and
healthy modes (Kuss et al., 2022). Congestion
charge is a road transportation policy which
aims to limit traffic congestion during peak
periods, in turn diverting or reducing vehicle
traffic in select streets or geographically de-
fined zones in urban areas through a fee or toll
for vehicles entering the area. For example, in
Stockholm the congestion charge introduced
in 2007 achieved an overall traffic reduction
of 22% in the first year of implementation in
an area comparable to the current Barcelona
LEZ (Eliasson, 2014). In London, the conges-
tion charge led to a decrease of 33% in averall
traffic following introduction of the charge.
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This traffic reduction remained stable but it
was followed by a rebound over time to pre-
vious congestion levels due to factors such as
reduced road space for motor vehicles (Metz,
2018). In Spain, this policy has not yet been
implemented and was not supported by legal
instruments. However, the recent draft of the
future Sustainable Mobility Law contains a le-
gal authorization to allow the municipalities
willing to introduce a congestion charge in the
already delimited low emission zones (Span-
ish Government, 2022). In addition, citizen
groups/non-profit organizations in Barcelona
focused on clean air and safe active transpor-
tation have developed a proposal to advocate
for a congestion charge in the city (PQA, 2022).
In their proposal, car drivers would be required
to pay €4 to go through the current Barcelona
LEZ during daytime hours on weekdays, and
the net revenue generated will mainly be used
for investment in public transport and public
health systems (PQA, 2022).

Kuss et. al’s (2022) review suggests an advan-
tage to deploying multiple traffic restriction
interventions and policy instruments to reduce
traffic (Kuss et al., 2022). In Barcelona, there is
an opportunity to use a multi-policy approach
that takes advantage of the Superblocks and
the congestion pricing program to reduce city-
wide traffic density, effectively reassigning
roads from vehicular traffic to pedestrians and
active transport modalities. The two approach-
es are inherently complementary. Traffic re-

stricting policies, such as congestion charge,
aim to reduce road traffic through pricing
mechanisms. Unlike policies that restrict vehi-
cle access directly on specific streets (e.g., Su-
perblocks), congestion charge aims to reduce
congestion by reducing the overall number of
vehicles in the areas where it is implemented.
The two interventions in conjunction could re-
inforce each other and contribute to easing the
transition between space for road traffic and
other uses at city level. In addition, the London
experience could be helpful to foresee poten-
tial limitations of combining the Superblock
model with a congestion charge policy because
traffic congestion could rebound over time,
even with a sustained reduction of circulating
vehicles, due to a decrease of space allocated
for motor vehicles. Lastly, congestion pricing
could also provide economic resources for the
necessary investment in transforming the use
of public space in the Superblock model, fos-
tering public and active transportation.

Conclusions

The aim of this study is to review the recent
policy evaluations assessing the impact of the
Superblock model using the case of Barcelona,
with a focus on the impacts on road traffic, and
to discuss challenges to make it scalable to the
entire city based on these evaluations. When
evaluating the design of the Superblock mod-
el at the city scale, prior studies reported that
this policy has a great potential to improve en-



vironmental health canditions in the city. How-
ever, these studies assumed a traffic evapora-
tion all over the city of more than 20%, which
may be too optimistic. Evaluations assessing
the impacts of the recent implementation of
Superblocks in three intervention areas in Bar-
celona found that Superblocks are beneficial
locally where road traffic is drastically reduced,
but may divert traffic and create subsequent
issues in streets affected by rebound effects.
Future evaluations of this policy should in-
clude the estimation of unintended impacts by
reinforcing the evaluation methodology with
traffic, noise and air pollution measurements
in streets where traffic may be redistributed.
In addition, a combination of the Superblock
model with a policy aiming to reduce overall
road traffic in the network, such as the con-
gestion charge, may facilitate the implemen-
tation of Superblocks and provide economic
resources towards the necessary transforma-
tion of the public space.
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